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dBA A-weighted noise level in decibels 
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DHS Department of Health Services 
DOC Dissolved Organic Carbon 
DOT Department of Transportation 
DPM Diesel Particulate Matter 
DSA Depletion Study Area 
DSM2 Delta Simulation Model 2 
DTSC Department of Toxic Substances Control 
DWR Department of Water Resources 
DWSAP Drinking Water Source Assessment Program 
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FCAA Federal Clean Air Act 
FEMA Federal Emergency Management Agency 
FESA Federal Endangered Species Act 
FIP Federal Implementation Plan 
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NRC Nuclear Regulatory Commission 
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PM particulate matter 
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ROG  reactive organic gas 
RWQCB Regional Water Quality Control Board 
SACOG Sacramento Council of Governments 
SAFCA Sacramento Area Flood Control Agency 
SDWA Safe Drinking Water Act 
SEMS Standardized Emergency Management System 
SGA Sacramento Groundwater Authority 
SHPO State Historic Preservation Officer 
SIP State Implementation Plan 
SVAB Sacramento Valley Air Basin 
SVWMA Sacramento Valley Water Management Agreement 
SWP State Water Project 
SWPPP stormwater pollution prevention plan 
SWRCB State Water Resources Control Board 
TACs Toxic Air Contaminants 
TAF thousand acre-feet 
TAF/yr thousand acre-feet/year 
TC Canal Tehama-Colusa Canal 
TDS Total Dissolved Solids 
THM trihalomethanes 
TMDL Total Maximum Daily Loads 
TOC Total Organic Carbon 
UBC Uniform Building Code 
μg/L micro grams per liter 
UIC Underground Injection Control 
μmhos/cm micro mhos per centimeter 
USC United States Code 
U.S. EPA U.S. Environmental Protection Agency 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
μs/cm microsiemens per centimeter 
UV ultraviolet 
VOC volatile organic compound 
WCD Water Conservation District 
WDR waste discharge requirement 
WJUSD Woodland Joint Unified School District 
WRA Water Resource Association of Yolo County 
WTP Water Treatment Plant 
WWTP Wastewater Treatment Plant 
YCCL Yolo County Central Landfill 
YCFCWCD Yolo County Flood Control and Water Conservation District 
YSAQMD Yolo Solano Air Quality Management District 
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GLOSSARY  
 

Project Partners – City of Davis, City of Woodland, and UC Davis 
 
CALSIM II  - CALSIM is a generalized water resources simulation model for evaluating 
operational alternatives of large, complex river basins. Developed by the Department of Water 
Resources, CALSIM integrates a simulation language for flexible operational criteria 
specification, a linear programming solver for efficient water allocation decisions, and graphics 
capabilities for ease of use. 
 
DSM2 – Delta Simulation Model II  - DSM2 can calculate stages, flows, velocities; many mass 
transport processes, including salts, multiple non-conservative constituents, temperature, THM 
formation potential and individual particles. 
 
Entrainment - The pulling of fish along with current into water diversion facilities. 
 
Impingement – Impingement occurs when an entrapped fish is held in contact with the intake 
screen and is unable to free itself. 

Positive barrier fish screen – These barriers are constructed in-stream as a barrier between the 
channel and diversion/intake structures. They have been shown to successfully prevent 
entrainment of fish at diversion/intake structures. The barriers are designed to work with 
hydraulic conditions at the site, providing low velocities normal to the screen face and sufficient 
sweeping velocities to move fish past the screen.  
 
QWEST - The net flow in the lower San Joaquin River is currently being used as a regulatory 
parameter in state and federal water project operations. QWEST is defined as the average daily 
flow traveling past Jersey Point. QWEST is calculated in DWR's DAYFLO database as the sum 
of all of the eastside streams including the San Joaquin River plus the calculated cross transfer 
flow (flow through Georgiana Slough and the Cross Channel) minus sixty five percent of the net 
channel depletions minus total pumping exports. 
 
Standard Provision Term 91 to SWRCB Water Rights permits - Term 91prohibits permittees 
from diverting water being released from project reservoirs (CVP and SWP) to meet Delta water 
quality objectives or other inbasin entitlements. 

URBEMIS - The URBan EMISsion (URBEMIS) model estimates air pollution emissions from a 
wide variety of land use projects 
 
X-2 - The location of 2 parts per thousand (ppt) salinity within the Delta. Its position varies and is 
measured in kilometers upstream of the Golden Gate Bridge. 
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CONVERSION FACTORS 
 
Conversion From Conversion To 

1 acre foot (af) 326,000 gallons 
1 cfs (cubic foot per second) 7.4 gallons per second 
1 million gallons per day (mgd) 1,120 af/year 
1 acre  43,560 square feet 
EC (electrical conductivity) TDS mg/liter 
1 miligram per liter (mg/liter) 1 part per million (ppm) 
1microgram per liter (μg/liter) 1part per billion (ppb) 
1 gram/liter (g/l) 1 part per thousand (ppt) 
1 milliliter (ml) 1,000 microliters (μl) 
1 kilometer 3,281 feet 

0.62 miles 
1 ton  2,000 pounds 
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EXECUTIVE SUMMARY 
Introduction 

The City of Davis, the City of Woodland, and the University of California, Davis (UC Davis) 
(collectively referred to in this Environmental Impact Report as the Project Partners) are facing a 
mutual challenge in meeting forecasted future water quality and supply needs for their customers. 
As described in this Draft EIR, the Project Partners have three primary objectives: 

1. Provide a reliable water supply to meet existing and future needs, 

2. improve water quality for drinking water purposes, and 

3. improve the quality of treated wastewater effluent discharged by the Project Partners.  

The Project Partners are jointly proposing to develop a surface water supply for use within each 
of the Project Partners’ jurisdictions in conjunction with existing groundwater supplies. The 
Project Partners propose to divert up to approximately 46.1 thousand acre-feet per year (TAF/yr) 
of surface water from the Sacramento River and convey it for treatment and subsequent use in 
Davis and Woodland and on the UC Davis campus. Studies completed to date indicate that this 
supply would be sufficient to meet most of the municipal and industrial demands of the Project 
Partners through the year 2040. 

The Project Partners propose to divert the new surface water supply from the Sacramento River 
and to construct and operate water intake/diversion, conveyance, and treatment facilities in order 
to use treated surface water in their respective service areas. Key Project facilities, including the 
diversion/intake and pipelines would be installed in a single, one-time action while other facilities 
such as the water treatment plant would be developed in stages corresponding to planned 
population growth and development. It is anticipated growth and development will take place in 
accordance with local land use plans.  

Project surface water supplies would be acquired by the Project Partners through new water rights 
and water rights transfers from senior water rights holders. The Project Partners have applied to 
the State Water Resources Control Board (SWRCB) for new water-right permits to 
unappropriated water from the Sacramento River. The Project Partners also expect to negotiate 
water transfer agreements with several potential senior water rights holders who have authorized 
the Lead Agency to include discussions of potential transfers under their water rights in this Draft 
EIR. Local groundwater would continue to be used as a component of the Partners’ water system 
to help meet daily and seasonal peak water demands. 
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CEQA Process 
The City of Davis is the lead agency for the purposes of complying with the California 
Environmental Quality Act (CEQA) (Public Resources Code Section 21000 et seq.) of 1970  
(as amended), and the CEQA Guidelines for Implementing the California Environmental Quality 
Act (California Code of Regulations, Title 14). The City of Davis has prepared this Draft 
Environmental Impact Report (EIR) to provide the public and responsible and trustee agencies 
with information about the potential environmental effects of the proposed Project and 
alternatives. Opportunities for Public Comment 

Davis prepared a Notice of Preparation (NOP) of an EIR and published it on April 28, 2006.  The 
NOP was circulated to the public, local, state and federal agencies, and other interested parties to 
solicit comments on the proposed project.  In addition to the 45-day public and agency comment 
period, public scoping sessions were held on May 18, 2006 in Woodland and May 22, 2006 in 
Davis.  Concerns that were raised in response to the NOP and oral comments received at the 
scoping sessions were considered during preparation of this Draft EIR.  The NOP, written 
comments, and a summary of oral comments received on the NOP are presented in Appendix A. 

This document is being circulated to local, state, and federal agencies and to interested 
organizations and individuals who may wish to review and comment on the report.  Publication of 
this Draft EIR marks the beginning of a 50-day public review period beginning on April 9, 2007 
and ending May 29, 2007.  Two public meetings on the Draft EIR will be held by City of Davis on 
April 23rd and May 2nd and one public meeting will be held by the City of Woodland on May 16th..  
During this review period, written comments will be received by Davis at the following address: 

Jacques DeBra, Senior Utility Specialist 
City of Davis Public Utilities Department 
1717 Fifth Street 
Davis, CA 95616  

Copies of the Draft EIR will be available for public review at the following locations: 

 Yolo County Public Library – Davis Branch 
315 E. 14th St. 
Davis, CA 95616 

 City of Davis Community Development Department 
City Hall 
23 Russell Blvd. 
Davis, CA 95616 

 City of Woodland Library 
250 First St. 
Woodland, CA 95695 

 City of Woodland Community Development Department 
City Hall 
300 First St. 
Woodland, CA 95695 

 Shields Library – UC Davis 
Peter J. Shields Ave. 
100 NW Quad 
Davis, CA 95616 

 City of Woodland Public Works Office 
City Hall 
300 First St. 
Woodland, CA 95695 

 City of Davis Public Works Office 
1717 Fifth St. 
Davis, CA 95616 

 Water Resources Association of Yolo County 
34274 State Highway 16 
Woodland, CA 95695 
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The Draft EIR is also accessible for review and downloading from the City of Davis’  
Davis-Woodland Water Supply Project webpage at: http://www.daviswoodland 
watersupply.com/watersupply/. 

Description of Proposed Project 

Project Objectives 
The three primary objectives of the Proposed Project are to (1) provide a reliable water supply to 
meet existing and future needs, (2) improve water quality for drinking supply purposes, and (3) 
improve treated wastewater effluent quality discharged by in the City of Davis, City of 
Woodland, and UC Davis through 2040, as required under existing or anticipated future water 
discharge regulations. It is the intent of the Project Partners to achieve these objectives without 
using any irrigation supply in a manner that would cause fallowing of agricultural land.  

These objectives have been developed by the Project Partners in response to challenges posed by 
aging water systems, more stringent drinking water and wastewater discharge standards and 
regulations, and in response to adopted plans that anticipate increases in water demand through 2040.  

Project Location 
The major features of the Project would be located in the east-central portion of Yolo County, 
California, between and within the Cities of Woodland and Davis, the UC Davis Campus, and 
west of the Sacramento River as shown in Figure ES-1. The major project features would divert 
and convey water from the Sacramento River westward to a regional water treatment plant (WTP) 
located either on Road 102, east of Woodland, or on County Road 28H, northeast of Davis.  An 
interconnecting treated-water transmission pipeline would convey water from the regional WTP 
either north or south to the Project Partner’s service areas, depending on the location of the 
selected WTP.   

Description of Major Project Features 
The Project Partners are proposing to jointly construct and operate a new water diversion facility 
on the Sacramento River that would include associated conveyance facilities and a new WTP. 
Engineering feasibility studies have evaluated various water diversion/intake sites along the 
Sacramento River, WTP locations, and pipeline conveyance routes. The Project consists of the 
following components, which are described in more detail in the following discussion: 

• Diversion /intake facility and untreated water conveyance pipeline 
• Regional water treatment plant 
• Local storage and distribution facilities 
• New groundwater wells 
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The Project will include diversion and intake facilities to divert surface water from the 
Sacramento River. Pumps and electrical equipment would be installed on the operating floor to 
provide clearance between the bottom of the access bridge and the 100-year flood stage. 

Untreated water diverted from the Sacramento River would be conveyed to the water treatment 
facilities through either a 60-inch-diameter buried pipeline or dual 42-inch-diameter pipelines. 
The conveyance pipeline would be located to minimize potential impact to environmental 
resources including wetlands and associated habitats.  Where appropriate, the pipeline would be 
installed within public rights-of-way to minimize acquisition of additional rights-of-way and 
conflict with adjacent land uses. 

The Project would include a WTP to treat the surface water diverted from the Sacramento River 
so that it could be used to meet the Project Partners’ water supply needs. As part of the Project, a 
new WTP would be constructed at a location that can be used to treat surface water supplies and 
distribute treated water to each of the Project Partners. The WTP would have an ultimate capacity 
ranging up to 106 MGD, depending on the alternative selected. It is expected that the WTP would 
be constructed in stages to correspond with the actual water demands that are anticipated to be 
developed in the Project Partners’ service areas.  

Local water transmission facilities required for the implementation of this Project include new 
transmission pipelines within the Cities of Davis and Woodland, a connecting pipeline between 
Davis and UC Davis, and pump stations, water storage facilities, vaults, and other appurtenant 
facilities to operate and maintain the water supply systems. 

Surface water diversions taking place in accordance with the Project Partners’ water right  
permits would be made in compliance with Standard Water Right Permit Term 91. Term 91 
prohibits surface water diversions when water is being released from CVP or SWP storage 
reservoirs to meet in-basin entitlements, including water quality and environmental standards for 
protection of the Sacramento-San Joaquin Delta. To provide a reliable water supply during such 
conditions, the Project Partners would enter into water supply transfer agreements with several 
senior water rights holders within the Sacramento River watershed. During periods when Term 91 
is in effect, the Project Partners would divert water that is provided by the transferring senior 
water rights holders. 

Summary of Environmental Impacts 
Table ES-1 presents a summary of the potential environmental impacts and mitigation measures 
associated with the Proposed Project. Table ES-2 provides a summary of significant and 
unavoidable impacts that would be anticipated to occur as a result of Project implementation. 
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lic
ab

le
 fe

de
ra

l, 
st

at
e,

 a
nd

 lo
ca

l l
aw

s.
  C

on
st

ru
ct

io
n-

re
la

te
d 

ha
za

rd
ou

s 
m

at
er

ia
ls

 a
nd

 h
az

ar
do

us
 w

as
te

s 
(e

.g
. f

ue
ls

 a
nd

 w
as

te
 o

ils
) s

ha
ll 

be
 s

to
re

d 
aw

ay
 fr

om
 s

tre
am

 c
ha

nn
el

s 
an

d 
st

ee
p 

ba
nk

s 
to

 p
re

ve
nt

 th
es

e 
m

at
er

ia
ls

 fr
om

 e
nt

er
in

g 
su

rfa
ce

 w
at

er
s 

in
 th

e 
ev

en
t o

f a
n 

ac
ci

de
nt

al
 re

le
as

e.
 T

he
se

 m
at

er
ia

ls
 a

t s
uf

fic
ie

nt
 d

is
ta

nc
e 

(a
t l

ea
st

 5
00

 fe
et

) f
ro

m
 n

ea
rb

y 
re

si
de

nc
es

 o
r o

th
er

 p
ot

en
tia

l s
en

si
tiv

e 
la

nd
 u

se
s.

  T
hi

s 
in

cl
ud

es
 m

at
er

ia
ls

 s
to

re
d 

fo
r e

xp
ec

te
d 

us
e,

 m
at

er
ia

ls
 in

 e
qu

ip
m

en
t a

nd
 v

eh
ic

le
s,

 a
nd

 
w

as
te

 m
at

er
ia

ls
. 
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R
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id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
En
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ro

nm
en

ta
l I

m
pa

ct
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 
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3.

10
-1

c:
  I

m
pl

em
en

t B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 d
es

cr
ib

ed
 in

 M
iti

ga
tio

n 
M

ea
su

re
 3

.4
-1

b 
fo

r c
on

tro
lli

ng
 p

ol
lu

ta
nt

 s
ou

rc
es

 th
at

 c
ou

ld
 a

ffe
ct

 s
to

rm
w

at
er

 d
is

ch
ar

ge
s 

fro
m

 c
on

st
ru

ct
io

n 
si

te
s.

 

 
 

 

 
3.

10
-1

d:
 T

he
 P

ro
je

ct
 P

ar
tn

er
s 

or
 th

ei
r d

es
ig

na
te

d 
co

ns
tru

ct
io

n 
co

nt
ra

ct
or

 s
ha

ll 
pr

ep
ar

e 
a 

H
az

ar
do

us
 M

at
er

ia
ls

 M
an

ag
em

en
t P

la
n 

(H
M

M
P

) f
or

 c
on

st
ru

ct
io

n 
of

 th
e 

P
ro

je
ct

. T
he

 
H

M
M

P
 w

ill
 s

ha
ll 

pr
ov

id
e 

fo
r s

af
e 

st
or

ag
e,

 c
on

ta
in

m
en

t, 
an

d 
di

sp
os

al
 o

f c
he

m
ic

al
s 

an
d 

ha
za

rd
ou

s 
m

at
er

ia
ls

 re
la

te
d 

to
 P

ro
je

ct
 c

on
st

ru
ct

io
n,

 in
cl

ud
in

g 
w

as
te

 m
at

er
ia

ls
. T

he
 p

la
n 

sh
al

l i
nc

lu
de

, b
ut

 s
ha

ll 
no

t b
e 

lim
ite

d 
to

, t
he

 fo
llo

w
in

g:
 

• 
A

 d
es

cr
ip

tio
n 

of
 h

az
ar

do
us

 m
at

er
ia

ls
 a

nd
 h

az
ar

do
us

 w
as

te
s 

• 
H

an
dl

in
g,

 tr
an

sp
or

t, 
tre

at
m

en
t, 

an
d 

di
sp

os
al

 p
ro

ce
du

re
s,

 a
s 

re
le

va
nt

 fo
r e

ac
h 

ha
za

rd
ou

s 
m

at
er

ia
l o

r h
az

ar
do

us
 w

as
te

 
• 

P
re

pa
re

dn
es

s,
 p

re
ve

nt
io

n,
 c

on
tin

ge
nc

y,
 a

nd
 e

m
er

ge
nc

y 
pr

oc
ed

ur
es

, i
nc

lu
di

ng
 

em
er

ge
nc

y 
co

nt
ac

t i
nf

or
m

at
io

n 
• 

P
er

so
nn

el
 tr

ai
ni

ng
 in

cl
ud

in
g,

 b
ut

 n
ot

 li
m

ite
d 

to
: (

1)
 re

co
gn

iti
on

 o
f e

xi
st

in
g 

or
 

po
te

nt
ia

l h
az

ar
ds

 re
su

lti
ng

 fr
om

 a
cc

id
en

ta
l s

pi
lls

 o
r o

th
er

 re
le

as
es

; (
2)

 
im

pl
em

en
ta

tio
n 

of
 e

va
cu

at
io

n,
 n

ot
ifi

ca
tio

n,
 a

nd
 o

th
er

 e
m

er
ge

nc
y 

re
sp

on
se

 
pr

oc
ed

ur
es

; (
3)

 m
an

ag
em

en
t, 

aw
ar

en
es

s,
 a

nd
 h

an
dl

in
g 

of
 h

az
ar

do
us

 m
at

er
ia

ls
 

an
d 

ha
za

rd
ou

s 
w

as
te

s,
 a

s 
re

qu
ire

d 
by

 th
ei

r l
ev

el
 o

f r
es

po
ns

ib
ili

ty
 

• 
A

n 
M

S
D

S
 s

ha
ll 

be
 k

ep
t o

n-
si

te
 fo

r e
ac

h 
on

-s
ite

, h
az

ar
do

us
 c

he
m

ic
al

 
• 

H
az

ar
do

us
 m

at
er

ia
l s

to
ra

ge
 a

re
as

, i
nc

lu
di

ng
 te

m
po

ra
ry

 s
to

ra
ge

 a
re

as
, s

ha
ll 

be
 

eq
ui

pp
ed

 w
ith

 s
ec

on
da

ry
 c

on
ta

in
m

en
t s

uf
fic

ie
nt

 in
 s

iz
e 

to
 c

on
ta

in
 th

e 
vo

lu
m

e 
of

 
th

e 
la

rg
es

t c
on

ta
in

er
 o

r t
an

k 
• 

E
qu

ip
m

en
t m

ai
nt

en
an

ce
 p

ro
ce

du
re

s 
Th

e 
H

M
M

P
 s

ha
ll 

be
 m

ad
e 

a 
co

nd
iti

on
 o

f c
on

tra
ct

ua
l o

bl
ig

at
io

n 
an

d 
sh

al
l b

e 
av

ai
la

bl
e 

fo
r 

re
vi

ew
 b

y 
co

ns
tru

ct
io

n 
in

sp
ec

to
rs

 a
nd

 im
pl

em
en

ta
tio

n 
co

m
pl

ia
nc

e 
sh

al
l b

e 
m

on
ito

re
d.

 

 
 

 

Im
pa

ct
 3

.1
0-

2:
  T

he
 P

ro
je

ct
 c

ou
ld

 e
m

it 
ha

za
rd

ou
s 

em
is

si
on

s 
or

 h
an

dl
e 

ha
za

rd
ou

s 
or

 a
cu

te
ly

 
ha

za
rd

ou
s 

m
at

er
ia

ls
, s

ub
st

an
ce

s,
 o

r w
as

te
 w

ith
in

 
on

e-
qu

ar
te

r m
ile

 o
f a

n 
ex

is
tin

g 
or

 p
ro

po
se

d 
sc

ho
ol

.  

3.
10

-2
: T

o 
m

iti
ga

te
 p

ot
en

tia
l r

el
ea

se
 o

f a
cu

te
ly

 h
az

ar
do

us
 s

ub
st

an
ce

s 
w

ith
in

 o
ne

-q
ua

rte
r 

m
ile

 o
f a

ny
 s

ch
oo

l, 
an

 in
ve

st
ig

at
io

n 
of

 th
e 

ex
te

nt
 o

f L
U

S
T-

re
la

te
d 

co
nt

am
in

at
io

n 
sh

al
l b

e 
un

de
rta

ke
n 

 a
s 

pa
rt 

of
 P

ro
je

ct
 e

ng
in

ee
rin

g 
an

d 
de

si
gn

. T
he

 in
ve

st
ig

at
io

n 
sh

al
l a

ss
es

s 
th

e 
po

te
nt

ia
l f

or
 d

is
tu

rb
in

g 
co

nt
am

in
at

ed
 a

re
as

 b
y 

th
e 

tre
at

ed
 w

at
er

 p
ip

el
in

e 
in

st
al

la
tio

n,
 w

ith
in

 
th

e 
ar

ea
s 

in
di

ca
te

d 
in

 T
ab

le
 3

.1
0-

10
. T

he
 c

on
ta

m
in

at
ed

 a
re

as
 s

ha
ll 

ei
th

er
 b

e 
av

oi
de

d,
 o

r 
an

y 
w

or
k 

do
ne

 w
ith

in
 c

on
ta

m
in

at
ed

 a
re

as
 s

ha
ll 

be
 u

nd
er

ta
ke

n 
in

 c
om

pl
ia

nc
e 

w
ith

 
st

an
da

rd
s 

ap
pr

ov
ed

 b
y 

th
e 

D
TS

C
 o

r Y
ol

o 
C

ou
nt

y 
H

ea
lth

 D
ep

ar
tm

en
t (

Yo
lo

 C
ou

nt
y 

H
ea

lth
 

D
ep

ar
tm

en
t, 

20
07

) t
o 

en
su

re
 th

at
 th

e 
so

il 
di

st
ur

ba
nc

e 
w

ill
 n

ot
 re

su
lt 

in
 th

e 
re

le
as

e 
of

 
ha

za
rd

ou
s 

m
at

er
ia

ls
.  

  

LS
M

 
LS

M
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M

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

  D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
1 

E
S

A
 / 

20
54

13
 

D
ra

ft 
E

nv
iro

nm
en

ta
l I

m
pa

ct
 R

ep
or

t 
A

pr
il 

20
07

 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

R
es

id
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ct

 w
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tio

n 
En
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en
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l I
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pa

ct
 

M
iti

ga
tio

n 
M
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re
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O
pt
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n 

1 
O

pt
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n 
2 

O
pt
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n 

3 

Im
pa

ct
 3

.1
0-

3:
  T

he
 P

ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

on
 a

 
si

te
 th

at
 is

 in
cl

ud
ed

 o
n 

a 
lis

t o
f h

az
ar

do
us

 m
at

er
ia

ls
 

si
te

s 
an

d,
 a

s 
a 

re
su

lt,
 w

ou
ld

 c
re

at
e 

a 
si

gn
ifi

ca
nt

 
ha

za
rd

 to
 th

e 
pu

bl
ic

 o
r t

he
 e

nv
iro

nm
en

t  

3.
10

-3
: T

o 
m

iti
ga

te
 p

ot
en

tia
l h

az
ar

ds
 re

su
lti

ng
 fr

om
 d

is
tu

rb
in

g 
co

nt
am

in
at

ed
 a

re
as

, t
he

 
ex

te
nt

 o
f c

on
ta

m
in

at
io

n 
fro

m
 h

az
ar

do
us

 m
at

er
ia

ls
 s

ite
s 

w
ith

in
  

or
 a

dj
ac

en
t t

o 
th

e 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

ar
ea

 s
ha

ll 
be

 d
el

in
ea

te
d 

du
rin

g 
fin

al
 d

es
ig

n.
 

D
is

tu
rb

an
ce

 to
 c

on
ta

m
in

at
ed

 a
re

as
 d

ur
in

g 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

sh
al

l b
e 

av
oi

de
d,

 o
r a

ny
 

w
or

k 
do

ne
 w

ith
in

 c
on

ta
m

in
at

ed
 a

re
as

 s
ha

ll 
be

 u
nd

er
ta

ke
n 

in
 c

om
pl

ia
nc

e 
w

ith
 s

ta
nd

ar
ds

 
ap

pr
ov

ed
 b

y 
th

e 
D

TS
C

 o
r Y

ol
o 

C
ou

nt
y 

H
ea

lth
 D

ep
ar

tm
en

t (
Yo

lo
 C

ou
nt

y,
 2

00
7)

 to
 e

ns
ur

e 
th

at
 h

az
ar

do
us

 m
at

er
ia

ls
 w

ill
 n

ot
 b

e 
re

le
as

ed
 a

s 
a 

re
su

lt 
of

 th
e 

gr
ou

nd
 d

is
tu

rb
an

ce
. 

 A
dd

iti
on

al
ly

, i
f u

ni
de

nt
ifi

ed
 c

on
ta

m
in

at
ed

 s
oi

l a
nd

/o
r g

ro
un

dw
at

er
 a

re
 e

nc
ou

nt
er

ed
, o

r i
f 

su
sp

ec
te

d 
co

nt
am

in
at

io
n 

is
 e

nc
ou

nt
er

ed
 d

ur
in

g 
an

y 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
, w

or
k 

sh
al

l b
e 

ha
lte

d 
in

 th
e 

ar
ea

 o
f p

ot
en

tia
l e

xp
os

ur
e,

 a
nd

 th
e 

ty
pe

 a
nd

 e
xt

en
t o

f c
on

ta
m

in
at

io
n 

sh
al

l b
e 

id
en

tif
ie

d.
 A

 q
ua

lif
ie

d 
pr

of
es

si
on

al
, i

n 
co

ns
ul

ta
tio

n 
w

ith
 a

pp
ro

pr
ia

te
 re

gu
la

to
ry

 a
ge

nc
ie

s,
 

w
ill

 th
en

 d
ev

el
op

 a
nd

 im
pl

em
en

t a
 p

la
n 

to
 re

m
ed

ia
te

 th
e 

co
nt

am
in

at
io

n 
an

d 
pr

op
er

ly
 

di
sp

os
e 

of
 th

e 
co

nt
am

in
at

ed
 m

at
er

ia
l. 
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4:
  T

he
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ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

w
ith

in
 

tw
o 

m
ile

s 
of

 a
n 

ai
rp

or
t a

nd
 re

su
lt 

in
 a

 s
af

et
y 

ha
za

rd
 

fo
r p

eo
pl

e 
re

si
di

ng
 o

r w
or

ki
ng

 in
 th

e 
P

ro
je

ct
 a

re
a.

  

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
0-

5:
  T

he
 P

ro
je

ct
 c

ou
ld

 im
pa

ir 
im

pl
em

en
ta

tio
n 

of
 o

r p
hy

si
ca

lly
 in

te
rfe

re
 w

ith
 a

n 
ad

op
te

d 
em

er
ge

nc
y 

re
sp

on
se

 p
la

n 
or

 e
m

er
ge

nc
y 

ev
ac

ua
tio

n 
pl

an
.  

3.
10

-5
a:

 Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.1
2-

1b
, T

ra
ffi

c 
co

nt
ro

l p
la

n 
fro

m
 th

e 
Tr

an
sp

or
ta

tio
n 

se
ct

io
n,

 w
hi

ch
 in

cl
ud

es
 p

ro
vi

si
on

s 
fo

r n
ot

ify
in

g 
em

er
ge

nc
y 

re
sp

on
de

rs
 a

s 
w

el
l a

s 
lo

ca
l r

es
id

en
ts

 o
f s

ch
ed

ul
ed

 o
r p

ot
en

tia
l P

ro
je

ct
-r

el
at

ed
 im

pa
irm

en
ts

 to
 ro

ad
w

ay
 

op
er

at
io

ns
, t

ra
ffi

c 
m

ov
em

en
t a

nd
 c

irc
ul

at
io

n.
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3.

10
-5

b:
 E

ns
ur

e 
th

at
, i

n 
ar

ea
s 

w
he

re
 c

on
st

ru
ct

io
n 

ac
tiv

ity
 is

 ta
ki

ng
 p

la
ce

 w
ith

in
 a

 ro
ad

w
ay

, 
su

ffi
ci

en
t r

oa
dw

ay
 w

id
th

 re
m

ai
ns

 s
o 

th
at

 ro
ad

w
ay

 is
 p

as
sa

bl
e 

by
 e

m
er

ge
nc

y 
ve

hi
cl

es
. 

 
 

 

3.
10

-6
a:

 T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l e

ns
ur

e,
 th

ro
ug

h 
th

e 
en

fo
rc

em
en

t o
f c

on
tra

ct
ua

l 
ob

lig
at

io
ns

 th
at

 d
ur

in
g 

co
ns

tru
ct

io
n,

 s
ta

gi
ng

 a
re

as
, w

el
di

ng
 a

re
as

, o
r a

re
as

 s
la

te
d 

fo
r 

de
ve

lo
pm

en
t u

si
ng

 s
pa

rk
-p

ro
du

ci
ng

 e
qu

ip
m

en
t s

ha
ll 

be
 c

le
ar

ed
 o

f d
rie

d 
ve

ge
ta

tio
n 

or
 

ot
he

r m
at

er
ia

ls
 th

at
 c

ou
ld

 s
er

ve
 a

s 
fir

e 
fu

el
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l k
ee

p 
th

es
e 

ar
ea

s 
cl

ea
r o

f c
om

bu
st

ib
le

 m
at

er
ia

ls
 in

 o
rd

er
 to

 m
ai

nt
ai

n 
a 

fir
eb

re
ak

. A
ny

 c
on

st
ru

ct
io

n 
eq

ui
pm

en
t 

th
at

 n
or

m
al
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Davis-Woodland Water Supply Project ES-43 ESA / 205413 
Draft Environmental Impact Report April 2007 

Significant Unavoidable Effects 
The following text summarizes the significant unavoidable effects of implementation of the 
Proposed Project, as required under Section 21100(b) (2) of the CEQA. Table ES-2 provides a list 
of impacts that are associated with construction and operation of the proposed Project, and have 
been determined to be significant and unavoidable: 

TABLE ES-2 
SIGNIFICANT UNAVOIDABLE EFFECTS OF PROJECT IMPLEMENTATION 

Impact 
Level of 

Significance 

Land Use and Agriculture  

Construction of the proposed Project would involve changes in the existing environment that, due 
to its location or nature, would result in conversion of farmland, to non-agricultural uses. 

SU 

Operation of the proposed Project would convert economically viable prime farmland, unique 
farmland, or farmland of statewide importance as shown on maps prepared pursuant to the Farmland 
Mapping and Monitoring Program, to non-agricultural use. 

SU 

Air Quality 
 

Project construction and/or operation would violate any air quality standard or contribute 
substantially to an existing or projected air quality violation. 

SU 

The Project would conflict with or obstruct implementation of the applicable air quality plan. SU 
Project construction and/or operation would expose sensitive receptors to substantial pollutant 
concentrations. 

SU 

Noise 
 

Project construction and/or operation would expose persons to or generate noise levels in excess 
of applicable standards. 

SU 

The Proposed Project would cause a substantial temporary or periodic increase in ambient noise 
levels in the Proposed Project vicinity above levels existing without the Proposed Project. 

SU 

Public Services and Utilities 
 

The Project would require or result in the construction of new wastewater treatment facilities or 
expansion of existing facilities, the construction of which could cause significant environmental 
effects. 

SU 

Aesthetics 
 

The Project could substantially degrade the existing visual character or quality of the site and its 
surroundings.   

SU 

The Project would create a new source of substantial light or glare that would adversely affect 
nighttime views in the area. 

SU 

Growth Inducing Effects 
 

The proposed Project would facilitate population growth and development by removing an obstacle 
to planned growth that is limited by the supply of municipal drinking water available to the Project 
Partners or by limits on wastewater discharge quality that may be imposed by the CVRWQCB. As 
discussed in detail within Chapter 4.0 of this EIR, significant and unavoidable environmental 
effects related to growth inducement by the Proposed Project include the following: 
 
• Land Use and Agriculture: Continued development within the spheres of influence of the Project 

Partners would result in displacement of existing agricultural land uses by urban land uses. 
• Biological Resources: Agricultural areas, areas near Putah Creek, areas near Cache Creek, 

and isolated riparian and grassland habitats support valuable biological resources. 
Conversion of these areas to urban use would result in loss of biological resources. 

 
 
 
 
 
 

SU 
 
 
 

SU 
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TABLE ES-2 
SIGNIFICANT UNAVOIDABLE EFFECTS OF PROJECT IMPLEMENTATION 

Impact 
Level of 

Significance 

• Air Quality: The Sacramento Valley is a non-attainment area for both ozone and PM10. 
Further increases in vehicle emissions, construction activities, and other air pollutant sources 
would contribute to regional ozone and particulate matter concentrations.  

• Noise: Levels of noise would be expected to increase as human activities increase in area 
and density, amounting to a general increase in ambient noise levels. 

• Transportation and Traffic: An increase in road traffic would potentially result in certain road 
segments and intersections operating at lower levels of service. This could in turn result in 
reduced traffic movement and increased traffic congestion.  

• Aesthetic Resources: Planned and unplanned population growth would result in the loss in 
scenic views, changes in aesthetic character, and production of new sources of light and 
glare. 

 
 

SU 
 
 

SU 
 

SU 
 
 

 
SU 

Cumulative Effects 
 

• Water Quality: Project operations, when combined with other planned or under-
construction Sacramento River or Delta diversion or water management projects, would 
substantially degrade water quality of the Sacramento River or Delta.  

SU 

• Land Use and Agriculture: Construction of the proposed Project in combination with 
other planned projects or projects under construction in the areas, would cumulatively 
contribute to changes in the existing environment that, due to the Project’s location or 
nature, would result in conversion of farmland, to non-agricultural uses.  

SU 

• Special-Status Species (non-fish) and Habitat: The Project, when combined with 
other planned projects or projects under construction in the area, would cumulatively 
contribute to the loss of special-status species, riparian, sensitive natural community, or 
wetland habitat. 

SU 

• Fisheries Impacts: The Project, when combined with other planned projects or projects 
under construction in the area, would cumulatively contribute to the loss of fish species. SU 

• Air Quality: Construction of the proposed Project in combination with other planned 
projects or projects under construction in the area, would contribute to cumulative air 
quality impacts in the region.  

SU 

• Noise: The Project, when combined with other planned projects or projects under 
construction in the area, would contribute to construction-related short-term increases in 
excess of applicable standards and short-term increases in ambient noise levels. 

SU 

• Aesthetic Resources: The Project, when combined with other planned projects or 
projects under construction in the area, could cumulatively contribute to aesthetic 
impacts. 

SU 

• Utilities and Public Services: The Project, when combined with other planned projects 
or projects under construction in the area, could cumulatively contribute to conflicts with 
utilities and public services. 

SU 

 

It should be noted that the cumulative impacts found to be significant and unavoidable in Table 
ES-2 primarily resulted from impacts of other projects being considered in combination with the 
proposed Project. The proposed Project would add an incremental increase to these impacts, and 
therefore, because they were previously considered significant, the Project Partners also consider 
them to be significant.
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Environmentally Superior Alternative 

Environmentally Superior Facility Siting Option 
The potential locations for the Project diversion/intake facility siting options would result in 
varying, but similar environmental impacts, as discussed within Chapter 3 of this Draft EIR.  
The following discussion identifies the environmentally superior facility siting option. 

The three diversion/intake facility, associated pipelines, and the WTP site options are similar in 
their potential environmental impact.  These facility siting options would have similar impact on 
water and water quality, groundwater, air quality, noise, and aesthetic resources. The facility 
siting options would have a less-than-significant impact on these environmental resource topics, 
except aesthetic resources.  

In the case of aesthetic resources, each facility siting option would result in a significant and 
unavoidable impact because of installing a new diversion structure on the Sacramento River. Lighting 
from the facility would be visible from nearby residences, marinas, and recreationists. However, the 
Option 1 diversion/intake facility would replace an existing diversion/intake facility and would be 
located adjacent to the Interstate-5 overpass and across the river from commercial uses, including a 
marina. Arguably, while constructing a new diversion/intake facility at this location was found to have 
a potentail significant aesthetic impact, the existing conditions at this location make the potential 
aesthetic impacts less severe than the other  diversion/intake siting option locations. 

Implementation of the diversions/intake and pipeline options would permanently impact a range 
of Prime Farmland acreage. Implementation of the Option 1 would affect about 2.7 acres of 
Prime Farmland, while Option 2 would result in the unavoidable loss of about 9 acres of Prime 
Farmland.  Option 3 would impact about 12 acres of Prime Farmlands. The Option 1 alignment 
would have the lowest unavoidable impact, but the impact would still be significant and 
unavoidable, even with implementation of mitigation. While not a significant impact, the length 
of pipeline required to connect the intake/diversion facility site to the WTP site varies among 
project options. Option 1 would require about 4.5 miles of pipeline, whereas, Options 2 and 3 
would require 7.5 and 6.5 miles, respectively. The amount of land disturbance incurred during 
pipeline installation would vary accordingly. As discussed in detail in Chapter 3.6 (Biological 
Resources), Option 1 would disturb about 79 acres of habitat and vegetative communities with 
about 17 percent consisting of urban lands.  Option 2 would disturb over 112 acres, and Option 3 
would disturb about 118 acres. The proportion of urban lands affect by each of these latter two 
options would be about 3 percent. 

The two WTP site options differ in their potential environmental impact. Use of the Option 3 
WTP site would conflict with existing zoning established by the City of Davis and would result in 
the unavoidable loss of Prime Farmland. The Option 1 and 2 WTP would not result in significant 
impact on farmland or conflict with existing zoning. All other impacts associated with the 
construction or operation of the WTP options would be similar. 
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Therefore, the Option 1 diversion/intake pipeline route and the Option 1 and 2 WTP siting option 
near Woodland is considered to be the environmentally superior facility siting option, because:  
1) Option 1 diversion/intake facility would replace an existing diversion facility would be relatively 
less intrusive on aesthetic resources and 2) the Option 1 and 2 WTP would avoid minimize Project 
impacts on agricultural lands.. Environmentally Superior Water Transfer Supply Option 

Of the six potential water sellers, only Browns Valley Irrigation District (BVID) would rely upon 
conservation to supply water to the Project Partners. BVID’s conservation program consists of 
eliminating losses from a leaking water conveyance ditch and would not involve curtailment of 
agricultural or other beneficial uses, or pumping of groundwater supplies. Therefore, BVID is the 
environmentally superior water transfer supply option. However, BVID would only be able to 
supply up to 3.1 TAF/yr of surface water to the Project Partners. This amount is significantly less 
than the approximately 30.0 TAF/yr of purchased water that would be required to help meet 
Project demand. 

Water transfers from the other potential water sellers would have a less-than-significant impact 
on the environment. The environmental impact associated with each of the remaining five 
potential water sellers are essentially the same.  None of these water seller option is 
environmentally superior than another. 

Environmentally Superior Alternative 
The Project will have significant and unavoidable impacts on:  land use and agriculture, air 
quality, noise, and aesthetic resources.  All of these significant and unavoidable impacts are 
associated with the construction of the Project components.   

The Project will not have any significant and unavoidable impacts associated with the diversion 
of water supplies from the Sacramento River or the transfer of water supplies from the water 
sellers to the Project Partners.  Therefore, none of the water supply alternatives analyzed in this 
EIR, including the proposed Project, will have any significant environmental impacts.  However, 
the proposed Project can be considered the environmentally superior alternative for the water 
supply alternatives.  The proposed Project will reduce the salt concentrations in the effluent 
discharged from the Project Partners' wastewater treatment facilities.  Water supply Alternatives 1 
through 4 would also reduce the salt concentration in the Project Partners' WWTP effluent, but 
not to the same degree as the proposed Project.  For this reason, the proposed Project may be 
considered the environmentally superior water supply alternative. 
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CHAPTER 1.0 
Introduction  

1.1  Purpose of the Environmental Impact Report 

1.2  Introduction 
The City of Davis, the City of Woodland, and the University of California, Davis (UC Davis) 
(collectively referred to in this Environmental Impact Report as the Project Partners) are facing a 
mutual challenge in meeting forecasted future water quality and supply needs for their customers. 
As described in this Draft EIR, the Project Partners have three primary objectives: 

1. Provide a reliable water supply to meet existing and future needs, 

2. improve water quality for drinking water purposes, and 

3. improve the quality of treated wastewater effluent discharged by the Project Partners.  

The Project Partners have common concerns regarding the long-term reliability of the groundwater 
basin to meet supply needs, and are faced with the possibility of stringent future wastewater treatment 
requirements that they may not be able to meet if they continue to rely exclusively on groundwater for 
their domestic and municipal water supplies. After almost 20 years of detailed technical studies and a 
number of intermediate actions, the individual Project Partners have developed a joint plan to improve 
the reliability and quality of the source for their potable water supplies. The Project Partners jointly 
propose to develop a surface water supply for use within each of the Project Partners’ jurisdictions in 
conjunction with existing groundwater supplies. The Project Partners propose to divert surface water 
from the Sacramento River and convey it for treatment and subsequent use in the City of Davis and 
the City of Woodland, and on the UC Davis campus.  

Based on the studies completed to date, the Davis-Woodland Water Supply Project (Proposed 
Project) could ultimately divert up to 46.1 thousand acre-feet per year (TAF/yr) of surface water 
from the Sacramento River by the year 2040 to meet most of the municipal and industrial 
demands of the Project Partners. The Proposed Project would divert water under new water rights 
that would be based on the Project Partners’ pending water-right applications and through water 
transfers from holders of existing senior water rights.  
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The Project Partners propose to construct and operate water intake/diversion, conveyance, and 
treatment facilities so that the Project Partners can use treated surface water in their respective 
service areas. The total amount of water rights and entitlements that would be acquired and the 
capacities of the key Project facilities are proposed to meet the needs of the Project Partners 
through 2040; other Project facilities would be developed in stages corresponding to population 
growth and development that is anticipated will take place in accordance with local land use plans 
and growth policies.  

This Draft EIR will help the Project Partners identify and select a preferred alternative, including 
preferred facility options, among those being considered. A decision to implement the Project 
will not occur until after the conclusion of the CEQA environmental review process and 
preparation of a Notice of Determination. 

The Project Partners have submitted applications to the State Water Resources Control Board 
(SWRCB) for new water-right permits to unappropriated water from the Sacramento River. The 
Project Partners also expect to negotiate water transfer agreements with potential senior water 
rights holders who have authorized the Lead Agency to include discussions of potential transfers 
under their water rights in this Draft EIR.  

1.3  Compliance with the Requirements of CEQA 
The City of Davis is the lead agency for the purposes of complying with the California 
Environmental Quality Act (CEQA) (Public Resources Code Section 21000 et seq.) of 1970  
(as amended), and the CEQA Guidelines for Implementing the California Environmental Quality 
Act (California Code of Regulations, Title 14). The City of Davis has prepared this Draft 
Environmental Impact Report (EIR) to provide the public and responsible and trustee agencies 
with information about the potential environmental effects of the proposed Project.  As described 
in CEQA Guidelines Section 15121(a), an EIR is a public information document that assesses 
potential environmental effects of the proposed project, and identifies mitigation measures and 
alternatives to the proposed project that would reduce or avoid adverse environmental impacts.  
CEQA requires that state and local government agencies consider the environmental 
consequences of projects over which they have discretionary authority. 

The City of Davis, as the lead agency for CEQA compliance, will use this EIR to evaluate the 
proposed Project’s potential environmental impacts, and can further use it to modify, approve, or 
deny approval of a proposed project based on the analysis provided in this EIR.  Other agencies 
that have permit or approval authority over aspects of the Project, and the City of Woodland and 
UC Davis, also will use this EIR in their decision-making processes.  Section 2.8 provides a list 
of these responsible agencies and their roles in this project. 
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CEQA requires that a lead agency neither approve nor carry out a project as proposed unless the 
significant environmental effects of the project have been reduced to acceptable levels, or unless 
specific findings are made attesting to the infeasibility of altering the project to reduce or avoid 
environmental impacts (CEQA Guidelines Sections 15091 and 15092).  An acceptable level is 
defined as eliminating, avoiding, or substantially lessening the significant effects. CEQA also 
requires that decision makers balance the benefits of a proposed project against its unavoidable 
environmental risks.   

If environmental impacts are identified as significant and unavoidable, the project may still be 
approved if it is demonstrated that social, economic, or other benefits outweigh the unavoidable 
impacts.  As the CEQA lead agency, the City of Davis would then be required to make written 
findings regarding the specific reasons for approving the project based on information presented 
in the EIR, as well as other information in the administrative record.  This process is defined as a 
“Statement of Overriding Considerations” by Section 15093 of the CEQA Guidelines. 

1.4  CEQA EIR Preparation Process 
The preparation of an EIR involves multiple steps wherein the public is provided the opportunity 
to review and comment on the content of the EIR, the scope of the analyses, results and conclusions 
presented, and the overall adequacy of the document to meet the substantive requirements of 
CEQA and provide full disclosure of the potential environmental consequences of implementing 
the Project and alternatives.  The following discussion describes the major steps in the EIR 
preparation process. 

1.4.1  Notice of Preparation 
In accordance with Sections 15063 and 15082 of the CEQA Guidelines, the City of Davis 
prepared a Notice of Preparation (NOP) of an EIR and published it on April 28, 2006.  The NOP 
was circulated to the public, local, state and federal agencies, and other interested parties to solicit 
comments on the proposed project.  In addition to the 30-day public and agency comment period, 
public scoping sessions were held on May 18, 2006 at the City of Woodland Public Library in 
Woodland and May 22, 2006 at the City of Davis Community Chambers in the City of Davis.  
Concerns that were raised in response to the NOP and oral comments received at the scoping 
sessions were considered during preparation of this Draft EIR.  The NOP, written comments,  
and a summary of oral comments received on the NOP are presented in Appendix A. 

1.4.2  Draft EIR 
This document constitutes the Draft EIR for the Project.  The Draft EIR contains a description of 
the project, description of the environmental setting, identification of potential project impacts, 
mitigation measures for impacts found to be significant, and an analysis of project alternatives. 
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1.4.3  Public Review 
This document is being circulated to local, state, and federal agencies and to interested 
organizations and individuals who may wish to review and comment on the report. Publication of 
this Draft EIR marks the beginning of a 50-day public review period. During the public review 
period, two public meetings on the Draft EIR will be held, one in the City of Davis and one in the 
City of Woodland. During this review period, written comments will be received by the City of 
Davis at the following address: 

Jacques DeBra, Senior Utility Specialist 
City of Davis Public Utilities Department 
1717 Fifth Street 
Davis, CA 95616  

Copies of the Draft EIR will be available for public review at the following locations: 
 

Yolo County Public Library – 
Davis Branch 
315 E. 14th St. 
Davis, CA 95616 

City of Davis Community Development Department 
City Hall 
23 Russell Blvd. 
Davis, CA 95616 

City of Woodland Library 
250 First St. 
Woodland, CA 95695 

City of Woodland Community Development Department 
City Hall 
300 First St. 
Woodland, CA 95695 

Shields Library – UC Davis 
Peter J. Shields Ave. 
100 NW Quad 
Davis, CA 95616 

City of Woodland Public Works Office 
City Hall 
300 First St. 
Woodland, CA 95695 

City of Davis Public Works 
Office 
1717 Fifth St.  
Davis, CA 95616 

Water Resources Association of Yolo County 
34274 State Highway 16 
Woodland, CA 95695 

The Draft EIR is also accessible for review and downloading from the City of Davis’ Davis-
Woodland Water Supply Project webpage at: http://www.daviswoodlandwatersupply.com/ 
watersupply/. 

1.4.4  Final EIR and EIR Certification 
Written and oral comments received on the Draft EIR will be addressed in a Response to Comments 
document which, together with the Draft EIR and changes and corrections to the Draft EIR, will 
constitute the Final EIR.  After review of the project and the Final EIR, the City of Davis, at a public 
hearing, will decide whether to certify the Final EIR and whether to carry out the project. 
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If the City of Davis decides to carry out the project, even though significant impacts identified  
by the EIR cannot be mitigated, the City must state in writing the reasons for its actions in a 
Statement of Overriding Considerations that must be included in the record of the project 
approval and mentioned in the Notice of Determination (CEQA Guidelines Section 15093[c]). 

1.4.5  Mitigation Monitoring and Reporting Program 
CEQA Section 21081.6(a) requires lead agencies to “adopt a reporting and mitigation monitoring 
program for the changes to the project which it has adopted or made a condition of project approval 
in order to mitigate or avoid significant effects on the environment.”  The specific “reporting or 
monitoring” program required by CEQA is not required to be included in the EIR.  Throughout 
the EIR, however, mitigation measures have been clearly identified and presented in language 
that will facilitate establishment of a monitoring and reporting program.  Any mitigation 
measures adopted by the City of Davis as conditions for approval of the project will be included 
in a Mitigation Monitoring and Reporting Program to verify compliance. 

1.5  EIR Organization  

This Draft EIR is organized into eight chapters and appendices as described in the following text. 

Executive Summary.  The Executive Summary presents a summary of the project description, a 
description of issues to be resolved, the significant environmental impacts that would result from 
project implementation, and mitigation measures proposed to reduce or eliminate those impacts. 

Chapter 1, Introduction.  Chapter 1 describes the purpose and organization of the EIR and the 
EIR preparation, review, and certification process. 

Chapter 2, Project Description.  Chapter 2 describes the project background, outlines the 
project objectives, and summarizes the components of the proposed Project.  The project 
description also describes subsequent development and approvals for which this EIR may  
be used. 

Chapter 3, Environmental Analysis – Project Facilities.  Chapter 3 describes the existing 
environmental setting for each environmental issue area, discusses the environmental impacts 
associated with construction and operation of the proposed Project facilities, and identifies 
mitigation measures for potential impacts. 

Chapter 4, Growth Inducement Potential and Secondary Effects of Growth.  Chapter 4 
discusses the potential for the proposed Project to induce urban growth and development.  
Secondary effects of growth, including conversion of agricultural lands, are also discussed in  
this chapter. 
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Chapter 5, Alternatives. Chapter 5 describes potential alternatives to the proposed Project,  
along with an analysis of suitability towards meeting Project objectives and differences in level of 
environmental impact. 

Chapter 6, Other CEQA Issues.  Chapter 6 discusses several issues required by CEQA, 
including discussions of potential cumulative impacts, significant unavoidable impacts on the 
environment, and significant irreversible environmental changes 

Chapter 7, References. 

Chapter 8, EIR Authors and Persons Consulted.  Chapter 8 provides the names of the EIR 
authors and consultants, and agencies or individuals consulted during preparation of the EIR. 

Appendices.  Appendices A through D are composed of materials that support the findings and 
conclusions presented in the text of the previously listed chapters. 
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CHAPTER 2.0 
Description of Proposed Project  

2.1  Project Overview 
The City of Davis, the University of California, Davis (UC Davis), and the City of Woodland 
(collectively referred to as the Project Partners) are jointly proposing to develop a surface 
water supply for use within each of the Project Partners’ service areas to meet substantial 
portions of their respective water supply needs through 2040. New surface water supplies 
would become the Project Partners’ primary water supply while demands that could not be 
met with surface water supplies would continue to be met by local groundwater supplies.  
The Davis-Woodland Water Supply Project (Project) would acquire a new surface water 
supply from the Sacramento River using a new water intake/diversion facility, untreated and 
treated-water conveyance pipelines, and a new water treatment plant (WTP). Surface water 
diverted from the Sacramento River would consist of water appropriated for use by the 
Project Partners and water purchased from upstream users with senior water rights. Local 
groundwater would continue to be used for meeting demands that could not be met with 
surface water supplies. 

The operational integration of these multiple water supply sources is discussed in Section 2.2.4, later 
in this chapter.  This mix of supplies would greatly improve water supply quality being delivered to 
the Project Partners customers. 

Based on the studies completed to date, the Project Partners could ultimately divert up to 46.1 
thousand acre-feet per year (TAF/yr) of surface water by the year 2040 to meet most of their 
municipal and industrial demands. These surface water supplies would be supplemented with about 
7.5 TAF/yr from local groundwater sources and 2.0 TAF/yr of water from the existing Solano Project 
being available for use on the UC Davis campus to meet the Project Partners’ anticipated  
55.6 TAF/yr water demand. 

This proposal arises from more than 20 years of planning and engineering studies, and 
intermediate actions by each of the Project Partners including construction of new wells  
and in some cases the installation of wellhead treatment systems.  The Project Partners have 
concluded that obtaining a surface water supply will provide a feasible means of meeting 
their long-term water supply reliability needs and improving the quality of their drinking 
water and wastewater. 
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The Project Partners have filed applications to the State Water Resources Control Board 
(SWRCB) for new water-right permits to divert and use unappropriated water from the 
Sacramento River. The new water-right permits would comply with the SWRCB’s Standard 
Water Right Permit Term 91, which the SWRCB has included in appropriative water right 
permits for projects in the Sacramento Valley for more than 20 years. Term 91 imposes diversion 
limitations on certain junior water rights holders in the Sacramento Valley by prohibiting water 
diversions when in-basin entitlements require the release of supplemental Project water by the 
Central Valley Project (CVP) or the State Water Project (SWP). “Supplemental Project water” is 
composed of stored water which is released from upstream state- or federally-owned reservoirs  
to meet downstream water quality and environmental standards to protect the Sacramento-San 
Joaquin Delta. 

During periods when Term 91 is in effect, the Project Partners propose to divert and use surface 
water acquired and transferred from upstream water users. The volume of water transferred on  
an annual basis would vary according to water year type (wet, normal, dry), the period in  
which Term 91 is in effect, and the mix of groundwater to be blended in each Partner’s water 
distribution system. Water would be transferred in accordance with applicable sections of the 
California Water Code, under orders from the SWRCB. 

Each Project Partner would continue to operate and maintain groundwater wells to meet  
May to September peak daily demands, and additional demands in dry years that could not be 
met with surface water transfers. Wellhead treatment systems would need to be provided in 
order to meet water quality standards for both drinking water use and wastewater discharge. 
Treated surface water would be blended with groundwater as needed to meet water quality 
targets. 

2.1.1  Project Location 
The major features of the Project would be located in the east-central portion of Yolo County, 
California (see Figure 2-1, Regional Location). Three diversion/intake facility siting  
options and associated water conveyance pipeline alignments are being considered: only one 
of these options will be selected and constructed. The analysis presented in this document 
will be used to help determine which option is selected.  
 

The diversion/intake facility would divert and convey water from the Sacramento River 
westward to a regional water treatment plant (WTP). Two locations are being considered for 
locating the WTP at either on Road 102, east of the City of Woodland, or on County Road 
28H, northeast of the City of Davis.  Treated-water transmission pipelines would convey 
water from the regional WTP to the Project Partners’ respective service areas.  

Figure 2-2 shows the locations of the options being considered for siting the diversion/intake, 
pipelines, and WTPs that are addressed in this document.  
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Figure 2-3 shows the locations of six potential water sellers who may transfer water to the Project 
Partners.  The water transferred to the Project Partners would be conveyed in existing river 
channels from the existing points of diversion to the diversion/intake location selected for this 
Project. 

2.1.2  Existing Water Systems and Place of Use 
The Project Partners currently rely on groundwater as the sole source for meeting municipal 
and industrial water needs. Each of the Partners operates its own water system, including 
groundwater wells, wellhead chlorination facilities, water storage, and water transmission 
pipelines. 

Table 2-1 summarizes the major features of each Partner’s water system. 

TABLE 2-1 
MAJOR FEATURES OF THE PROJECT PARTNERS’ MUNICIPAL GROUNDWATER SYSTEMS 

Feature City of Davis City of Woodland UC Davis 

Source of Water Groundwater Groundwater Groundwater 

Number of Active Wells 
(Intermediate/Deep) 

16/5 19/0 0/6 

Installed Well Capacity 48.0 TAF/yr 38.5 TAF/yr 8.9 TAF/yr 

Available Storage Capacity (MG) 4.2  0.3  2.0  

 
 
Source: City of Davis, 2006 City of Woodland, 2005, City of Davis & UC Davis, 2002; D. Phillips, 2007 
 

Figure 2-4 shows the proposed water service area of each Project Partner in Yolo County. These 
water service areas are consistent with each Partner’s respective sphere of influence, as defined 
by the Yolo County Local Agency Formation Commission (LAFCO), the General Plan Study 
Area, or in the case of UC Davis, the extent of the campus properties in Yolo County that are 
served by the campus domestic water system. These water service areas will constitute the place 
of use for water appropriated under permits from the SWRCB or transferred from other senior 
water rights holders.
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Figure 2-1
Regional Location

SOURCE: ESRI, 2005; and ESA, 2006 
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2.2  Project Objectives and Water Supply Needs 

2.2.1  Project Objectives 
As described in Chapter 1 Introduction, a series of studies have been conducted of the Project area 
which identified issues associated with the Project Partners’ water supply. The purpose of this project 
is to address the issues and limitations which the three Project Partners jointly share. The following 
objectives were established for the Project: 

• Provide a reliable water supply to meet existing and future needs, 

• Improve water quality for drinking water purposes 

• Improve the quality of treated wastewater effluent discharged by the Project Partners and 

• Achieve these objectives without using agricultural irrigation supplies in a manner that 
would cause long-term or permanent fallowing of agricultural land. Therefore, as a condition 
of the transfer, the transferors would need to substitute the surface water supplies with a 
replacement, such as groundwater, or implement conservation measures enabling continued 
agricultural production. 

These objectives have been developed by the Project Partners in response to challenges posed by 
aging water systems, more stringent water quality standards and regulations, and adopted plans 
that anticipate increases in water demand.  

Development of the project objectives is a consequence of a number of studies conducted by a 
number of engineering, environmental, financial, and legal consultants over almost 20 years.  
In 2004 the Project Partners came to the conclusion that their water management issues were 
common, in part due to reliance on withdrawals from the same groundwater basin and began a 
joint effort to resolve their water quality and supply issues. Table 2-2 displays the studies 
performed over the past eighteen years. 

TABLE 2-2  
STUDIES COMPLETED AS PART OF PROJECT PLANNING 

Name of Study Jurisdiction 

1989 Davis Master Water Plan City of Davis 
1989-1994 Countywide Water Planning Yolo County 
1992 Yolo County Water Plan Update Yolo County 
1994 Water Rights Application Filed Yolo County Flood Control and 

Water Conservation District 
1996 Davis Future Water Supply Evaluation City of Davis 
1997 UCD Water Management Plan UC Davis 
1998 Davis/UCD Deep Aquifer Study City of Davis and UC Davis 
2000 UCD Draft Water Master Plan UC Davis 
2002 Joint Water Supply Feasibility Study City of Davis and UC Davis 
2004 Surface Water Supply and Feasibility Study, City of Woodland City of Woodland 
2004 Davis/UC Davis/Woodland Joint Water Supply Project 
Technical Memorandum 

City of Davis, City of Woodland, 
and UC Davis 



2.0  Description of Proposed Project 
 

Davis-Woodland Water Supply Project 2-9 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 2-2  
STUDIES COMPLETED AS PART OF PROJECT PLANNING 

Name of Study Jurisdiction 

2004 Deep Aquifer Impact Study City of Davis and UC Davis 
2005 Urban Water Management Plan City of Davis 
2006 Groundwater Management Plan City of Davis and UC Davis 
2007 Yolo County IRWMP Yolo County Flood Control and 

Water Conservation District 
 
 
Source: West Yost & Associates, 2007 
 

 In addition, the City of Woodland commissioned preparation of the 2005 Yolo Bypass Water 
Quality Management Plan, funded by a CALFED Bay-Delta Program watershed grant and the 
City of Woodland with additional support from the City of Davis.  The Plan’s stakeholder 
advisory group included the California Departments of Water Resources, Food & Agriculture and 
Fish & Game; UC Davis, the Cities of Davis and Woodland, Putah Creek Council, Yolo County 
Farm Bureau, Cache Creek Conservancy, Dixon RCD, USGS, Conaway Ranch, Reclamation 
District 2068, Yolo County Planning Department, the Yolo County Agricultural Commissioner, 
the Yolo Basin Foundation and the Lower Putah Creek Coordinating Committee.   

In order to reduce the concentrations of both boron and salinity in the Yolo Bypass, the report 
recommended that “The Cities of Davis and Woodland continue to investigate the feasibility of 
obtaining rights to withdraw water from the Sacramento River” (Yolo Bypass Water Quality 
Management Plan Report, May 2005).   

Improve Water Supply Reliability 
To some extent, the Project Partners have increasingly obtained water from the deep aquifer 
(ranging from 700 to 2,700 feet below the surface) to alleviate water quality concerns associated 
with groundwater from shallower aquifers. Available information indicates that untreated water 
from the deep aquifer beneath Woodland is unsuitable for municipal use due to high concentrations 
of arsenic and other constituents; however Davis and UC Davis have increasingly relied on the 
deep aquifer. Technical studies indicate that groundwater pumping exclusively from the deep 
aquifer in quantities sufficient to meet estimated future demands could exceed the long-term yield 
available from this aquifer. These studies have shown conflicts between existing wells when 
pumping from the deep aquifer (City of Davis and UC Davis, 2002, 2004). If implemented, 
excessive pumping could cause overdraft of the deep aquifer, leading to additional well failures 
and posing a threat to a stable, reliable groundwater supply (Brown & Caldwell, 2005).  

UC Davis currently relies entirely on the deep aquifer groundwater source for its municipal and 
industrial (M&I) water supplies.  If additional deep aquifer pumping cannot be maintained without 
overtaxing the aquifer, then UC Davis’s existing M&I groundwater supply could be jeopardized. 
Establishing deeper wells to serve the City of Davis would further tax the deep aquifer and 
potentially jeopardize both the City’s and UC Davis groundwater supplies.  Studies have shown  
that the City of Woodland would not benefit by establishing deeper wells because of degraded 
groundwater quality underlying its service area (City of Woodland, 2005d). While the volume of 
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surface water supplies varies from year to year, its reliability can be readily estimated based on 
historic rates of precipitation, runoff, and instream river flow. By combining various sources of 
supply, including appropriated surface water, water transferred from senior water rights holders, 
and local groundwater, the Project Partners can secure a reliable M&I water supply that can be 
used without damaging or jeopardizing existing sources. 

Provide Improved Drinking Water Quality 
The cities of Davis and Woodland and UC Davis each prepare annual reports of their drinking 
water quality to keep their users informed in accordance with State regulations. The groundwater 
supplies extracted from the shallow/intermediate depth aquifer by the cities of Davis and 
Woodland, as measured in 2004, have been found to consistently contain elevated concentrations 
of salts, nitrates, and other elements.  These constituents are found in concentrations that both 
approach maximum concentration levels (MCLs) for drinking water supplies as defined by 
current primary and secondary standards (DHS, Title 22, 2005) and at times exceed MCLs, 
usually resulting in the abandonment or destruction of the well. Table 2-3 summarizes the 
concentrations of selected water quality constituents found in local groundwater supplies that  
are used by the Cities of Davis and Woodland and UC Davis.  

TABLE 2-3 
SUMMARY OF EXISTING DRINKING WATER QUALITY 

City of Davis UC Davis City of Woodland 

Parameter, 
Units 

Average 
Concentration 

Highest 
Concentration 

in Range 
Average 

Concentration 

Highest 
Concentration 

in Range 
Average 

Concentration 

Highest 
Concentration 

in Range 

Maximum 
Contaminant 
Level (MCL) 

Arsenic, ppb 4.4 6 4.0 5.4 5.5 7 10 

Barium, ppm <0.10 0.19 0.06 0.19 0.21 0.3 1 

Chromium, ppb 14 60 17.9 41 25 50 50 

Nitrate as NO3, 
ppm 

11 47 8.0 39 27 56 45 

Selenium, ppb 7.2 45 2.2 75 11 15 50 

Trihalomethanes 
(total), ppb 

<6.5 6.5 0.2 0.73 1.6 5 80 

Chloride, ppm 49 160 19.0 24 58 86 NS 

Iron, ppb ND ND 60.0 260 300 1,800 NS 

Specific 
conductance, 
µmhos/cm 

860 1,600 587.0 930 890 1,200 NS 

Sulfate, ppm 70 260 34 43 33 41 NS 

Total dissolved 
solids (TDS), 
ppm 

525 970 362.0 570 508 710 NS 

Boron, ppb 759 1,100 720 NL 2,000 2,200 NS 
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TABLE 2-3 
SUMMARY OF EXISTING DRINKING WATER QUALITY 

City of Davis UC Davis City of Woodland 

Parameter, 
Units 

Average 
Concentration 

Highest 
Concentration 

in Range 
Average 

Concentration 

Highest 
Concentration 

in Range 
Average 

Concentration 

Highest 
Concentration 

in Range 

Maximum 
Contaminant 
Level (MCL) 

Hardness as 
CaCO3, ppm 

313 620 176.0 400 352 490 NS 

Sodium, ppm 85 120 65.0 80 66 110 NS 

 
 
Source: City of Davis, 2005, University of California, 2005, City of Woodland, 2005, CCR Title 22. 

µmhos/cm = micromhos per centimeter 
NA = not applicable 
ND = not detected 
NS = no standard 
NL = not listed 
ppm = parts per million 
ppb = parts per billion 

While these supplies normally meet applicable standards, more stringent drinking water  
standards are expected to go into effect in the near future. Specifically, the CVRWQCB has 
undertaken development of a Central Valley drinking water policy, which is expected to be 
adopted as a revision to the Sacramento and San Joaquin Rivers Water Quality Control Plan  
by 2009. A current factsheet describing this effort is posted to the CVRWQCB website at: 
http://www.waterboards.ca.gov/centralvalley/available_documents/dw-policy/dwp-fact-sheet-
update1.pdf. 

Since 1987, 7 groundwater supply wells in the City of Davis have been abandoned and destroyed. 
Additionally, four wells that pumped from the shallow/intermediate depth aquifer have been taken 
out of production because of water quality concerns, while two additional wells are retained only 
in standby mode (City of Davis and UC Davis, 2002).  

Many older wells in developed urban areas cannot be retrofitted with wellhead treatment facilities 
capable of providing sufficient quality because of limited space at the well site, conflicts with 
residential land uses, and because many of these wells are at the end of their useful life 
expectancies and cannot be relied upon for continued future service. 

The water quality of the local groundwater, combined with restrictions on wellhead retrofits, would 
likely force the Project Partners to install new, deeper wells that reach the deeper aquifer where 
water quality is better and to abandon use of the intermediate-depth aquifer, from which the 
majority of the municipal wells now extract water. Furthermore, local water users incur costs 
associated with using water with high levels of TDS and hardness, including costs associated with 
the purchase of bottled water, water softening or domestic treatment systems, and the replacement 
or repair of plumbing, water heaters, appliances, or water treatment systems because of scaling 
and/or deterioration. To address these issues, many consumers purchase home water softening units 
and bottled water, use more cleaning agents, replace water heaters, household plumbing, and water-
using appliances more frequently than would otherwise be necessary if the water supply had lower 
hardness and TDS. A more detailed discussion of each Partner’s drinking water quality is presented 
in Section 3.2 of this DEIR. 
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Reduce Salt Load in Wastewater Discharge 
The Central Valley Regional Water Quality Control Board (CVRWQCB) is enforcing limits set forth 
in the Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River 
Basins (CVRWQCB, 1998). To implement the Basin Plan objectives, the CVRWQCB has established 
limits on electrical conductivity in treated wastewater effluent. These limits are requiring wastewater 
dischargers to take steps to reduce salinity concentrations in their treated effluent. Additionally, the 
CVRWQCB is currently developing a Central Valley drinking water policy, which is expected to be 
adopted by 2009. A current factsheet describing this effort is posted to the CVRWQCB website at: 
http://www.waterboards.ca.gov/centralvalley/available_documents/dw-policy/dwp-fact-sheet-
update1.pdf. 

A primary objective of the Project Partners is to reduce the TDS levels in their water supplies as a 
means of reducing wastewater effluent salt loads in an economically feasible manner. Wastewater 
treatment processes, such as reverse osmosis (RO), that would remove salts from the wastewater prior 
to discharge are very costly and considered to be economically infeasible. RO treatment systems 
would also require collection, storage, and disposal of large quantities of saline brine that would be 
produced as a RO wastewater treatment by-product. 

Currently, the City of Davis, the City of Woodland, and UC Davis together discharge about 
13 million gallons of treated wastewater each day (mgd). Over the course of a year, this 
wastewater contains more than 49 million pounds of dissolved salts directly derived from the 
groundwater supply. Water softeners and other commercial activities further increase the 
amount of salt that is discharged. For example, assuming 2002 water softener efficiencies, for 
every pound of hardness removed from the water supply by residential water softeners, over 
6 pounds of salt would be added (Karajeh and King, 2005). The additional salt from water 
softeners is conveyed to the Project Partners’ WWTPs and eventually discharged into 
receiving waters. The total amount of salt equals 14.9 million pounds per year discharged 
from the Project Partners’ WWTPs. Substituting treated surface water from the Sacramento 
River for a substantial portion of existing groundwater supplies would decrease the amount of 
salt in the discharged wastewater effluent of each Project Partner by up to 70 percent. This 
would be accomplished by reducing the amount of salt and hardness in the water supply. This 
would provide the Project Partners with a sensible and cost-effective strategy for reducing the 
salt loads in their treated wastewater effluent.  

Protect Agricultural Land Uses 
The Project Partners do not want to implement water transfers that would use irrigation 
supplies in a manner leading to the long-term or permanent fallowing of agricultural lands. 
The Project Partners will only enter into water transfer agreements with willing sellers who 
would use a substitute water supply, such as local groundwater, or implement water 
conservation measures that would make water available for transfer without adversely 
affecting existing agricultural land uses. 
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2.2.2   Water Supply Needs 
The need for the Project is supported by a series of studies conducted for each of the Project 
Partners. These studies concluded that the following facts apply to varying degrees to each 
Project Partner:  

• The intermediate aquifer groundwater supply is generally a safe source of drinking 
water. However, these supplies can contain elevated concentrations of constituents 
such as boron, nitrate, water hardness, and TDS that affect taste, aesthetics, and 
suitability for irrigation, and reduce the useful life expectancy of plumbing and 
appliances. As a result, seven municipal wells have been decommissioned in the  
City of Davis water system since 1987. Other wells are considered unreliable, cannot 
be used on a regular basis, or can only be used under limited circumstances (City of 
Davis and UC Davis, 2002). 

• The intermediate aquifer groundwater supply also contains elevated concentrations of 
dissolved minerals, which, while safe for human ingestion, contribute to wastewater 
discharges with high salt loads.  

• Each Project Partner anticipates that continued population growth and development 
within its respective service area will require additional water supplies to meet future 
increases in water demand. There is uncertainty whether the existing groundwater supply 
alone would be sufficient to meet these increased demands and it may not be prudent for 
the Partners to continue relying on a single source of supply with no alternative supply 
sources. 

• Continuing or increasing groundwater pumping from the deep aquifer may cause  
or contribute to surface subsidence in Yolo County. Adverse effects associated  
with ground-level subsidence include reductions in groundwater aquifer storage 
capacity, modified surface drainage patterns, reduced flood protection, and damage  
to the Partner’s facilities and other infrastructure, including roads, sewers, and  
storm drains. 

2.2.3  Existing and Future Water Demand 

Existing Demand 
Annual and monthly water demands for 2005 for each of the Project Partners are listed in 
Table 2-4. The combined total water demand for the Project Partners is about 33.4 TAF/yr.  
This demand is distributed throughout the year with a seasonal peak occurring June through 
September. 
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TABLE 2-4 
PROJECT PARTNERS’ WATER DEMAND IN 2005 

Monthly Water Use (TAF) 
Project 

Partners Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Davis 15.3 0.7 0.6 0.8 1.1 1.4 1.8 2.0 2.0 1.7 1.4 0.9 0.7 

UC Davis 2.5 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.1 

Woodland 15.6 0.8 0.7 1.0 1.1 1.5 1.8 2.0 2.0 1.7 1.4 0.9 0.8 

Total 33.4 1.6 1.5 1.9 2.4 3.2 3.8 4.3 4.3 3.7 3.0 2.0 1.6 

  
 
SOURCE:  West Yost, 2006, UC Davis, 2006 

Figure 2-5 graphically illustrates the individual and combined water demands of the Project 
Partners over a twelve month period. 

 

 

 

 

Figure 2-5
Project Partners’

Existing Water Demands
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Future Demand 
Estimated annual water demands through 2040 for each of the Project Partners are listed in 
Table 2-5. The combined total water demand for the Project Partners is estimated to reach about 
55.6 TAF/yr by 2040 (West Yost, 2006). The year 2040 was chosen as the long-term planning 
horizon because it would encompass a 35-year life cycle expectancy of most Project components 
subject to replacement or retrofit. It is common practice to use a long-term planning horizon when 
developing public infrastructure, such as water supplies and wastewater treatment facilities, 
because of the financial investment needed to install expensive components and equipment. 

TABLE 2-5 
PROJECT PARTNER’S FUTURE WATER DEMAND 

Project 
Partner  Annual Water Demand (TAF) 

 2005 2010 2015 2020 2025 2030 2035 2040 

City of Davis 15.3 16.2 17.3 18.3 19.5 20.6 21.8 22.9 
City of 
Woodland 15.6 16.8 18.2 19.6 20.9 22.1 24.5 26.8 
UC Davis 1 2.5 2.9 3.5 4.0 4.5 4.9 5.4 5.9 
Total 33.4 35.9 39.0 41.8 44.8 47.6 51.7 55.6 2 
 
1 UC Davis water demand is limited to municipal and industrial (domestic) water demand.  Irrigation and agricultural demand is 

not included in total. 
2 With use of 2.0 TAF/yr surface water on the UC Davis campus from the Solano project, total Project Partner water demand is 

53.6 TAF/yr. 
Source: West Yost, 2006 
 

For planning purposes, the City of Davis assumes a future annual population growth rate of 1.16 
percent for facility planning (City of Davis, General Plan, 2001). The City of Davis previously 
estimated in its 2001 General Plan that water demand will equal approximately 15.5 TAF/yr at full 
General Plan buildout in 2010 (City of Davis, 2001). Recent evaluation of the 2010 level of demand 
by the City resulted in increasing it to 16.2 TAF/yr (City of Davis and UC Davis, 2002). Future 
water demand is projected to increase to approximately 22.9 TAF/yr by 2040 (City of Davis and 
UC Davis, 2002).This estimate assumes that conservation measures will be implemented to achieve 
a 20 percent reduction in per-capita water use from historic levels, in conformance with the City’s 
adopted Urban Water Management Plan (City of Davis, 2006). 

Build-out of the UC Davis Long-Range Development Plan (2003) is planned to occur in  
about 2016. At full build-out, campus domestic water demand will equal approximately 3.5 
TAF/yr. As presented in Table 2-5, UC Davis’s total annual domestic water demands are 
estimated to increase to approximately 4.9 TAF/yr in 2030 and 5.9 TAF/yr by 2040 (UC Davis, 
2006). UC Davis proposes to use about 2.0 TAF/yr of surface water delivered from the Solano 
Project in accordance with its existing contract with the Solano County Water Agency. This 
supply would reduce the 2040 water demand of the Project Partners to 53.6 TAF/yr. 

The City of Woodland’s population is expected to grow at an annual rate of 2.5 percent over the 
long term future (City of Woodland, 2002). At full build-out of its General Plan in 2020, water 
demand in the City will equal about 19.6 TAF/yr. As currently projected, the City’s long-term 
future water demand would reach approximately 26.8 TAF/yr in 2040.  
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2.2.4  Proposed Water Diversion 
The volume of water to be diverted from the Sacramento River will vary from year to year, 
depending on the hydrologic year-type being experienced in the Sacramento River basin and the 
distribution of runoff during the year. Water to be diverted from the Sacramento River would 
consist of water diverted under the Project Partners’ new water-right permits and water obtained 
through transfers from existing senior water rights holders in the Sacramento River basin. 

The Yolo County Flood Control and Water Conservation District (YCFCWCD) filed Water Rights 
Application 30538 in 1998 and assigned it to the Project Partners in 2002. The application requested a 
permit to divert and use up to 45.0 TAF annually of surface water from the Sacramento River. In 2005, 
the SWRCB split this application into Application 30358A of Davis and UC Davis, and Application 
30358B of Woodland. Both applications list the same points of diversion and all three Project Partners’ 
service areas as the proposed place of use. 

When surface water may not be diverted under permits issued on the Project Partners’ pending 
water-right applications because Standard Water Rights Permit Term 91 is in effect, surface water 
obtained through water transfers would be diverted to meet some service area demands. 
Additional demand not met by either water-rights supplies or water-transfer supplies would be 
met by local groundwater pumping.  

Potential surface water diversions from the Sacramento River were estimated using the CALSIM 
II computer model. CALSIM II is the latest application of the generic CALSIM model to simulate 
State Water Project (SWP) and Central Valley Project (CVP) operations. The model is a product 
of joint development between DWR and Bureau of Reclamation (DWR, 2006). Using a 73-year 
hydrologic record, the model calculates the changes to surface water and facility operations in 
monthly increments. Because the SWP and CVP reservoirs are on the Sacramento River system, 
the CALSIM model is an appropriate tool for evaluating water available for new water rights 
similar to those applied for by the Project Partners. 

Based on the results of the CALSIM II model, the Project Partners would divert 15 to 46 TAF/yr 
with an annual average of about 31.6 TAF/yr of water under their water-right permits.  Varying 
amounts of water would be diverted from the Sacramento River each year under their permits 
depending on availability of supplies and requirements to protect Delta water quality. The Project 
Partners would divert additional water obtained through water transfers from senior water users in 
the Sacramento River basin. The remaining water demand of the Project Partners would be met 
by pumping groundwater. Figure 2-6 shows that water transfers would be used to meet some 
demand during all years except when exceptionally wet conditions take place. The combination 
of water rights water, water transfers, and groundwater will meet the 2040 53.6 TAF annual water 
demand. 
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Figure 2-7 shows the mean monthly contribution of each water source to meeting future Project 
Partner water demands with water transfers. If the actual water transfer volumes are less, then 
additional groundwater would be pumped. 

 
 

Figure 2-6
Annual Water Sources

Period: 1922-1994

Figure 2-7
Proposed Project Average 

Monthly Water Sources in 2040
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Figure 2-8 illustrates the operation of the Proposed Project over 73 years of record as a 
percentage of time. For example, if the Project had operated in the 73-year period between 1922 
and 1994, about fifty percent of the time it would have diverted 31.5 TAF/yr of surface water 
under the Project Partners’ water-rights permits and 14.6 TAF/yr of transferred water supplies. 
This is a good representation of the probability of the water availability for the proposed Project, 
recognizing that actual future hydrology will vary from year to year. Like Figure 2-7, Figure 2-8 
assumes maximum water transfers. If actual water transfer amounts are smaller, then more 
groundwater would be pumped. 

 
 

2.3  Description of Project Components 
The Project Partners are proposing to jointly construct and operate a new water diversion facility 
on the Sacramento River that would include associated untreated-water conveyance pipeline 
facilities, a new WTP, and treated-water transmission pipelines. Engineering feasibility studies 
have evaluated various water diversion/intake sites along the Sacramento River, WTP locations, 
and pipeline conveyance routes. Of the sites, locations, and routes that have been considered, the 
Project Partners are considering three potential locations for establishing a diversion/intake and 
pipelines and two potential locations for establishing a WT. Each of these options is analyzed at 
an equal level of detail in this EIR. The possible locations of these diversion/intake and WTP 
sites are illustrated in Figure 2-2 (City of Davis and UC Davis, 2002). 

Figure 2-8
Proposed Project 

Duration of Water Rights Supply Diversion
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For the purposes of the EIR, the Project would include the following components, which are 
described in more detail in the following discussion: 

• Diversion/intake facility and untreated water conveyance pipeline 
• Water treatment plant (WTP) 
• Treated water transmission pipelines 
• Local storage and distribution facilities 
• New groundwater wells in potential water seller service areas 
 

2.3.1   Diversion / Intake Facility and Conveyance Pipeline 
The Project would include diversion and intake facilities to divert surface water from  
the Sacramento River. As shown in Figure 2-2, the Project Partners have identified three  
possible locations for the diversion/intake facilities.  

Diversion/Intake Facility Design 
The configuration of the diversion/intake facilities would be similar for each of the three 
diversion options. The top of the structure would extend above the 100-year flood elevation of the 
Sacramento River and would have an access bridge to connect the structure to the adjacent shore. 
Pumps and electrical equipment would be installed on the operating floor to provide clearance 
between the bottom of the access bridge and the 100-year flood stage. The operating floor would 
be enclosed in a building to provide security and protect the equipment. 

Fish Screen 
The in-river diversion structure would be equipped with either flat-plate or cylindrical-tee 
stainless-steel state-of-the-art fish screens. The screens would be oriented so that the screen faces 
would be parallel to the river flow to minimize the formation of eddies.  

A uniform approach velocity of less than 0.33 foot per second would be provided across the face 
of the screen. This velocity is consistent with regulatory requirements for the protection of fish. 
The Project Partners plan to coordinate with the National Marine Fisheries Service, U.S. Fish and 
Wildlife Service, and California Department of Fish and Game to confirm precise design and 
operational requirements for the intake screen.  

The fish screen would be automatically cleaned on a recurring basis. The fish screens would be 
cleaned via an airburst system or mechanical brush. The cleaning cycle would be initiated by 
either a high water level differential across the screens, elapsed time period, or manual actuation. 
Each screen would be cleaned, consistent with CDFG requirements. 

Pipeline Conveyance Features 
Each of the diversion/intake location options is shown in Figure 2-2 and described in more  
detail in the following discussion. Closer views of the pipeline conveyance alignments of 
diversion/intake Options 1 and 2 are provided in Figure 2-9 while Figure 2-10 provides a  
closer vantage of Option 3.  
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The conveyance pipeline would be buried and would be located to minimize potential impacts to 
environmental resources including wetlands and associated habitats.  Where appropriate, the 
pipeline would be installed within public rights-of-way to minimize acquisition of additional 
rights-of-way and conflict with adjacent land uses. The pipeline would have appurtenant facilities 
such as blow off vents, air and vacuum/air release valves, intertie stations, and access portals. 

Air and vacuum valves would admit air into the pipe to prevent the formation of a vacuum that 
might result from valve operations, rapid draining from circumstances such as a pipeline break,  
or column separation. Access portals would provide access into the pipelines for inspection, 
maintenance, and repair.  

The untreated water conveyance pipeline options are characterized in the following descriptions:  

Diversion/Intake Conveyance Pipeline Option 1 would consist of a diversion/intake at River 
Mile (RM) 70.5, where a new 400-cubic-foot-per-second (cfs) capacity water intake structure 
would be constructed to serve the needs of both Reclamation District 2035 (RD 2035) and the 
Project Partners. This new facility would replace RD 2035’s present 400-cfs capacity unscreened 
intake facility.  Figure 2-11 shows a conceptual plan and profile for an intake structure.  

Figure 2-12 shows a detailed photograph of the Option 1 diversion/intake location on the 
Sacramento River. Untreated water diverted from the Sacramento River would be conveyed to the 
water treatment facilities through either a 4.5-mile-long, 60-inch-diameter buried pipeline or dual 
4.5-mile-long, 42-inch-diameter pipelines. 

RD 2035 currently diverts water from the Sacramento River from April through October for 
agricultural purposes. Annual diversions averaged about 25.2 TAF/yr from 1980 through 1999 (ESA, 
2002). Table 2-6 presents the mean monthly diversions of the existing RD 2035 intake for this period 
of record. Diversions also occur in the period from November through March, for flooding of rice 
stubble decomposition and to create and maintain waterfowl habitat, however, the winter-season 
diversions are not routinely recorded. RD 2035 diversions have historically not exceeded 325 cfs. 

TABLE 2-6 
EXISTING MEAN MONTHLY DIVERSIONS FROM THE RD 2035 INTAKE 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion 
(TAF/month) 1.1 5.3 6.0 5.6 5.2 0.6 1.4 25.2 

 
 
Source: ESA, 2002 
 

RD 2035 has recently completed an analysis, in accordance with CEQA, addressing the potential 
environmental impacts of reconstructing and operating a new agricultural water intake facility at 
RM 70.5.  As part of the reconstruction of the intake, new fish screens designed to meet current 
criteria for the protection of fish species would be installed (ESA, 2002). This facility is currently 
undergoing review by the U.S. Bureau of Reclamation and other federal fish and wildlife agencies. 
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Figure 2-9
Pipeline Options 1 and 2

SOURCE: West Yost & Associates, 2006; GlobeXplorer, 2006; and ESA, 2006 
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Pipeline Options 2 and 3
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RD 2035 is proceeding with development of the intake structure independently of the Project 
Partners’ proposal to use this facility. If this intake is constructed by RD 2035, the anticipated 
environmental impacts associated with construction of this intake option would occur regardless 
of whether the Project Partners select this option. The primary changes that would take place with 
the Project Partners’ participation would be to add additional winter months for diverting surface 
water from the Sacramento River and to increase the maximum diversion rate to 400 cfs. 

Diversion/Intake Conveyance Pipeline Option 2 would consist of a diversion at RM 67.75 
through a new 92-cfs capacity intake structure constructed to serve only the Project Partners. 
Figure 2-13 shows a detailed photograph of the diversion/intake location on the Sacramento 
River. Untreated water would be conveyed to a new WTP located southeast of Woodland through 
a buried 7.5-mile-long, 60-inch-diameter buried pipeline or dual 7.5-mile-long, 42-inch-diameter 
pipelines.  

If Option 2 is selected, it is expected that RD 2035 would rebuild its existing intake structure at 
RM 70.5 independently of the Project Partners’ proposed project. 

Diversion/Intake Conveyance Pipeline Option 3 would consist of a diversion at RM 63.5.  
This diversion would consist of a new 92-cfs capacity intake structure designed to serve only the 
Project Partners. Figure 2-14 shows a detailed photograph of the diversion/intake location on the 
Sacramento River. A buried 6.5-mile-long, 60-inch-diameter buried pipeline or dual 6.5-mile 
long, 42-inch-diameter pipelines would convey water supplies from the intake to a new water 
treatment plant near Davis’ wastewater treatment plant. 

If Option 3 is selected, it is expected that RD 2035 would rebuild its existing intake structure at 
RM 70.5 independently of the Project Partners’ proposed project. 

Proposed Water Treatment Plant (WTP) 
The Project would include a WTP to treat the surface water diverted from the Sacramento River 
so that it could be used to meet the Project Partners’ water supply needs. As part of the Project, a 
new WTP, about 40 acres in size, would be constructed at a location that could be used to treat 
surface water supplies and distribute the treated water to each of the Project Partners. The WTP 
would have an ultimate capacity of about 51.8 mgd. It is expected that the WTP would be 
constructed in two stages corresponding with the actual water demands that are anticipated to 
develop in the Project Partners’ service areas.  

It is anticipated that the first-stage treatment facilities would be sized to serve the Project 
Partners’ water demands from initial project operations through 2025, while the second stage 
would be sized to serve the Project Partners’ water demands from about 2025 through 2040. 
Staging of the WTP capacity would help minimize the initial facility investment and allow the 
Project Partners to optimally choose when to implement future increases in WTP capacity. 
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WTP Siting Option Locations 
As shown in Figure 2-2, the Project Partners have identified two possible locations for the WTP. 
These possible locations are: 

Water Treatment Plant for Options 1 and 2 – the new WTP would be located at the east 
end of County Road 24 on property owned by the City of Woodland. This site was formerly 
used as storage for tomato processing waste. The site is currently not in use. 

Water Treatment Plant for Option 3 – the new WTP would be located near the existing 
City of Davis Wastewater Treatment Plant (WWTP), east of the intersection of County 
Road 105 and County Road 28H on property owned by the City of Davis. This site is 
currently used as an overflow area for the City of Davis WWTP. 

An aerial view of each WTP site option is presented in Figure 2-15.  

Water Treatment Processes 
The WTP would use conventional or advanced filtration technologies that have been successfully 
used to treat M&I water supplies from the Sacramento River by other urban water users. 
Regulatory agencies have accepted these processes because they have reliably produced safe, 
aesthetically acceptable water supplies that meet the drinking water quality objectives specified in 
Title 22 of the California Code of Regulations. These regulations specify drinking water quality 
standards for bacteriological quality, disinfection by-products, lead, copper, radioactivity, and 
maximum contaminant levels for specific inorganic and organic chemicals. In addition, a residual 
disinfectant level will be maintained in the water supply to insure that the water remains free of 
pathogens. The residual disinfection level will be maintained in compliance with applicable 
drinking water regulations. 

The following components are typically used at a water treatment facility: 

• Chemical addition and rapid mixing 
• Coagulation/flocculation and clarification 
• Filtration 
• Disinfection 

Figure 2-16 shows a conceptual layout of the WTP facility, including anticipated major  
physical features. The WTP facilities would be constructed of concrete and painted.  The grit 
basins, flow split, flocculation and sedimentation basins, filters, equalization basins, and backwash 
clarification would be open-water areas.  Membrane filtration will be considered as an alternative to 
the conventional treatment process. Potable water storage tanks would be installed below ground.  
The administration/operations building, maintenance building, chemical building, electrical 
building, and treated water pump station would be enclosed structures, constructed of concrete 
masonry units or steel.  Buildings would be faced with materials such as stucco or split-face 
block.  Steel structures would be painted to blend with the existing environment. 

The power requirement for the WTP will depend upon the means of disinfection to be used.  
Electric power for the WTP would be available from existing Pacific Gas & Electric 12-kilovolt 
(kV) power lines.  The primary backup power supply would consist of onsite diesel generators. 
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The WTP would operate continuously at various flow rates during the year with ongoing 
operations and maintenance. It is expected that no more than 15 staff would be onsite at any  
one time for typical operation and maintenance of the WTP. Most staff would be onsite during 
typical working hours, 7:00 am to 5:00 pm. Staffing levels and operator qualifications would 
comply with applicable regulatory requirements. 

Waste from the water treatment process would include grit from the grit basins,  
sludge removed from the sedimentation basins, filter backwash water, filter-to-waste  
water, sampling water, and sludge lagoon decant water. This waste would be treated  
with a polymer and then stored in an equalization basin.  Solids from the grit and  
equalization basins and sludge from the sedimentation basin would be sent to sludge  
lagoons for drying.  Lagoons would be constructed to allow for cycling and settling  
periods. Dried sludge would be transported to the Yolo County landfill or other suitable 
location for ultimate disposal.  The lagoons would be routinely cleaned, and the dried  
sludge removed as needed. 

Chemicals anticipated that would be stored and used at the WTP are identified in Table 2-7. 

TABLE 2-7 
WTP CHEMICAL USE AND STORAGE 

Chemical Purpose Form Estimated Storage Quantity 

Aluminum sulfate (Alum) Coagulation Liquid 
 

40,000 gallons 

Cationic polymer 
 

Coagulation aid Liquid 800 gallons 

Sodium hydroxide 
 

Neutralizing agent Liquid 6,000 gallons 

Anionic polymer/ Non-
Ionic polymer 

Flocculation aid and  
Filter aid 

Solid or Liquid 12,000 pounds 

Activated carbon Taste and odor, 
organic control 

Solid 80,000 pounds 

Sodium hypochlorite 
 

Disinfection residual Liquid 20,000 gallons 

Citric acid Membrane cleaning Liquid 800 gallons 

Sodium bisulfite 
 

Membrane cleaning Liquid 200 gallons 

Oxygen  Liquid 10,000 gallons 

 
 
Source: ESA, 2005 
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Local Water Transmission Facilities 
Treated water transmission facilities required for the implementation of this Project include new 
transmission pipelines within the cities of Davis and Woodland, a connecting pipeline between 
Davis and UC Davis, and pump stations, water storage facilities, vaults, and other appurtenant 
facilities to operate and maintain the water supply systems. The anticipated treated water 
transmission facilities are shown on Figure 2-2. Except for different pipeline sizes, the treated 
water transmission facilities would be the same for each of the diversion/intake and WTP options.  

The transmission pipeline interconnecting the Project Partners would consist of up to a 48-inch steel 
pipeline.  Smaller diameter transmission pipelines, about 18-inches in diameter, would be installed 
within each Partner’s service area.  Existing water distribution pipelines would be connected to the 
transmission pipelines for delivering water to individual users. The new transmission pipeline would 
be located primarily in available rights-of-way or on agricultural lands in areas of unincorporated Yolo 
County in between the WTP and the Project Partners’ service areas. Within the Project Partners 
service areas, the pipelines would be installed in existing street rights-of-way.  

Table 2-8 lists the lengths of various transmission pipeline segments that would be constructed as 
part of the Project. 

TABLE 2-8 
DESCRIPTION OF TRANSMISSION PIPELINE SEGMENTS 

Pipeline Length (feet)  

Segment Options 1 & 2 Option 3 

WTP to Woodland service area 5,400 27,000 
WTP to Davis/UC Davis service areas 42,000 21,000 
Segment common to both service areas - 15,000 
Woodland service area 73,000 73,000 
Davis/UC Davis service area 54,000 54,000 
 
 
Source: WYA, 2006; ESA, 2007 unpublished calculations 
 

Additional Groundwater Wells 
In addition to acquiring surface water supplies, the Project Partners would continue to use 
intermediate and deep-aquifer groundwater sources currently serving the Project Partners’ service 
areas as necessary to meet daily peaking demands and other demands that could not be met with 
surface water supplies.  

As aging intermediate-aquifer wells are taken out of service, replacement deep-aquifer wells will 
be installed to meet future demands that cannot be met with surface water. Each Project Partner 
would independently manage its own groundwater wells and supplies. As intermediate-aquifer 
wells are taken off-line, each Project Partner would close and abandon wells in-place, consistent 
with applicable ordinances. It is expected that deep-aquifer wells will eventually replace all wells 
that currently pump water from the intermediate-depth groundwater aquifer. 
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UC Davis currently only uses groundwater to supply its domestic water needs. While UC Davis 
also has a contract for delivery of up to 4.0 TAF/yr of Solano Project water from the Solano County 
Water Agency, it currently uses this surface water supply for field teaching and agricultural research 
purposes through a separate water delivery system. UC Davis plans to meet part of its future 
domestic demand by changing the use of about 2.0 TAF/yr of Solano Project water to domestic 
uses.  UC Davis would construct a new water treatment plant and associated facilities to treat this 
separate water supply and convey the treated water to the UC Davis campus domestic water system.  
The changing of the purpose of use and construction of new water treatment and conveyance 
facilities are a separate project from the Davis-Woodland Water Supply Project and would be 
subject to a separate analysis in accordance with the requirements of CEQA. 

Water Storage Facilities  
The City currently has two storage facilities; a 200,000 gallon elevated storage tank  
near Elmwood Drive and Eight Street, and a 4 million gallon (MG) ground-based storage 
reservoir along John Jones Road in west Davis, adjacent to Sutter Davis Hospital. This  
West Area water storage tank and booster pump station was built in 2002. An additional  
4 MG tank is currently being planned to be installed near Mace Boulevard. This storage 
facility underwent environmental impact review, in accordance with CEQA in 2005  
(City of Davis, 2005). 

The City of Davis has identified additional water storage and pump station requirements as part 
of conducting water system studies for the Proposed Project.  As shown in Figure 2-2, two 
additional water storage tanks and pump stations are proposed to be installed.  The tanks would 
consist of 3 to 4 MG pre-stressed concrete similar to the existing West Area and planned East 
Area tanks. The tank  height would be no more than three stories or about 30 feet. The booster 
pump station will be sized to provide approximately 2,500 gpm firm capacity with a total of three 
pumps. An emergency generator will be installed on-site. The pumps and electrical equipment 
will be housed in a concrete block building. 

To achieve the tank foundation elevation, the existing ground at the site will be excavated 
approximately 5 to 8 feet beneath the ground surface. The exterior wall facing can be painted or 
other architectural treatment administered as desired for aesthetic purposes. 

2.4  Description of Water Transfer Source Options  
Surface water diversions taking place in accordance with the Project Partners’ water right  
permits would be made in compliance with Standard Water Right Permit Term 91. Term 91 
prohibits surface water diversions when water is being released from CVP or SWP storage 
reservoirs to meet in-basin entitlements, including water quality and environmental standards for 
protection of the Sacramento-San Joaquin Delta. To provide a reliable water supply during such 
conditions, the Project Partners would enter into water supply transfer agreements with several 
senior water rights holders within the Sacramento River watershed. During periods when Term 91 
is in effect, the Project Partners would divert water that is provided by the transferring senior 
water rights holders. 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 2-36 ESA / 205413 
Draft Environmental Impact Report April 2007 

Table 2-9 lists the several senior water rights holders who have agreed to have their water rights 
identified and analyzed for potential water transfers in this EIR.  The table also identifies the 
maximum volume of water which the Project Partners assume would be made available from 
each potential water seller.  

TABLE 2-9 
POTENTIAL SOURCES OF WATER SUPPLY ACQUIRED THROUGH TRANSFER 

Senior Water Rights Holder 
Potential Maximum Transfer Volume 

(TAF/yr) 

Anderson-Cottonwood Irrigation District 10.0 
Browns Valley Irrigation District 3.1 
Conaway Preservation Group 10.0 
Natomas Central Mutual Water Company 10.0 
Reclamation District 108 10.0 
River Garden Farms 5.0 

The locations of these senior water rights holders in relation to the Project Partners are shown in  
Figure 2-3.   

When SWRCB Standard Permit Term 91 is in effect, surface water would be supplied by senior 
water right holders willing to transfer water under their existing surface water rights to the Project 
Partners. Water available for transfer would be created when the potential transferor:  

• Implements a groundwater substitution program by pumping groundwater in lieu of using its 
surface water supplies during certain months, thereby freeing up surface water for transfer to 
the Project Partners during these months; or, 

• Implements conservation measures and transfers the conserved water to the Project Partners.  

Water made available for transfer by the senior water rights holders through implementation of 
groundwater substitution or conservation would pass downstream for subsequent diversion by the 
Project Partners. It is expected that the purchase agreements with the senior water rights holders 
would be for long-term periods, ranging from 30 to 50 years in duration, and would include rights 
of renewal to ensure a long-term supply to the Project Partners. As a condition to the purchase 
agreements, the Project Partners would not purchase any water from these sellers that would 
result in the fallowing of agricultural lands. 

The following descriptions characterize each potential water seller’s available water supply, 
existing water use, and potential plan to substitute and/or manage local groundwater supplies to 
transfer water to the Project Partners. 
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2.4.1  Anderson-Cottonwood Irrigation District 

Background Information 
Anderson-Cottonwood Irrigation District (ACID) encompasses about 32,000 acres in Shasta and 
Tehama Counties. ACID diverts water from the Sacramento River and delivers it for agricultural 
uses on about 7,000 acres. Figure 2-17 shows the boundaries of the ACID service area in relation 
to surrounding major landscape features, and identifies the locations of the proposed groundwater 
wells that the District would rely upon to produce a substitute water supply for this Project. 

ACID has appropriative water rights to divert and use water from the Sacramento River. ACID 
relies on pre-1914 water rights which were deeded to ACID in December 1914 and recorded in the 
Shasta County Recorder office. In June 1918, the State Division of Water Rights issued a certificate 
prescribing the time to complete application of water to ACID’s place of use (CH2M Hill, 2006).  

ACID diverts base supply and federal Central Valley Project (CVP) water from the Sacramento River 
pursuant to Settlement Contract No. 14-06-200-3346A-R-1 with the U.S. Bureau of Reclamation 
(Reclamation). This agreement is effective through March 31, 2045. The settlement contract 
authorizes ACID to divert a base supply of 121.0 TAF/yr and a CVP water supply of 7.0 TAF/yr, for 
total diversions of 128.0 TAF/yr, between the months of April through October. The deliveries of 
these supplies are subject to dry-year reductions of up to 25 percent (Reclamation, 2005a). 

Table 2-10 shows the scheduled monthly diversions of base water supplies available to ACID 
according to its current agreement with Reclamation. 

TABLE 2-10 
SCHEDULE OF ACID BASE-SUPPLY WATER DIVERSIONS 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion Amount 
(TAF/month) 

8.0 10.0 22.0 22.0 22.0 19.0 18.0 113.8 

 
 
Source: Reclamation, 2005 
 

Water that would be made available by ACID to the Project Partners would not exceed any of 
these monthly amounts. 
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Approach to Making Water Available for Transfer 
ACID would make up to 10.0 TAF/yr available to the Project Partners between April 1 and 
October 31.  To make this water available, ACID would reduce its surface water diversions by up 
to 57 cfs.  This water would then remain in the Sacramento River channel and flow about 230 
miles downstream for subsequent diversion by the Project Partners. 

ACID would substitute local groundwater supplies for the surface water that is allowed to pass 
downstream. Local groundwater would be extracted and released into ACID’s surface water 
conveyance system for delivery within the ACID service area.  At present, ACID does not 
operate any production wells for purposes of providing agricultural water supplies. ACID does 
operate 13 monitoring wells.  

To substitute for the surface water allowed to pass downstream, ACID would install a series of 
wells with sufficient pumping capacity to deliver needed supplies to its service area. ACID has 
identified the potential locations of groundwater wells that may be used for substituting surface 
water supplies that are transferred to other users. (See Figure 2-17). 

Up to twelve groundwater wells would be operated over a period of about six months to produce 
10.0 TAF of substitute agricultural water supplies. The locations of these wells as shown in 
Figure 2-17 were identified as part of the Sacramento Valley Integrated Regional Water 
Management Plan (NCWA, 2006). 

2.4.2   Browns Valley Irrigation District 

Background Information 
Browns Valley Irrigation District (BVID) serves about 40,000 acres in eastern Yuba County. 
Water is delivered within the BVID service area for agricultural uses.  Figure 2-18 shows the 
boundaries of the BVID service area in relation to surrounding major landscape features. 

BVID has three sources of surface water rights and entitlements:  

(1)  A pre-1914 direct diversion water right of 47.2 cfs from the North Yuba River with a 
priority date of March 21, 1890, which is the most senior water right on the North 
Yuba River (SWRCB, 2003);  

(2)  Appropriative rights under water-right Licenses 13608, 13609, and 13610 issued by 
the SWRCB for direct diversions and storage at Collins Reservoir, a storage facility 
that is owned and operated by BVID on Dry Creek, a tributary to the Yuba River; and  

(3)  A water supply contract with Yuba County Water Agency.  

BVID also pumps groundwater to supplement its surface water supplies (MBK, 2002). 
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Figure 2-18
Browns Valley Irrigation District
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Approach to Making Water Available for Transfer 
Up to 3.1 TAF/yr of water may be transferred from BVID to the Project Partners.  This water 
would be made available to the Project Partners as a result of BVID’s continued implementation 
of a water conservation project that eliminated the loss of water from a leaking water conveyance 
ditch and subsequent evapotranspiration. 

In 1990, BVID constructed a pipeline to deliver water from Collins Lake to serve the area that had 
previously been served by BVID’s Upper Main Canal. The pipeline enabled BVID to terminate the 
use of the Upper Main Canal for water deliveries. During the time of operation, there were significant 
water losses from the Upper Main Canal. The average annual loss was about 3.1 TAF. 

Prior to undertaking the water conservation project, the BVID adopted Resolution No. 3-7-90-1  
on March 7, 1990 which authorized proceeding with the water conservation project, and confirmed 
BVID’s intention to retain control over the water conserved as a result of the project. BVID 
transferred this conserved water to various transferees annually in 1990-1997 and 2003-2006. 

For purposes of this analysis, it is assumed that BVID would provide the 3.1 TAF of conserved 
water to the Project Partners during the months of April through October at rates varying between 
5.8 to 9.2 cfs (0.4 TAF/month to 0.6 TAF/month). This water would flow about 58 miles from the 
historical point of diversion on the North Yuba River, through the Yuba River, Feather River and 
Sacramento River, where it would be rediverted by the Project Partners (MBK, 2002). 

2.4.3  Conaway Preservation Group 
Background Information 
Conaway Preservation Group (CPG) is a private entity. CPG has historically diverted water from 
the Sacramento River for irrigation on the Conaway Ranch, which is located in eastern Yolo 
County. Figure 2-19 shows the boundaries of the Conaway Ranch.  

Historical water diversions from the Sacramento River to Conaway Ranch have ranged from less 
than 10.0 TAF/yr to over 40.0 TAF/yr. These supplies are augmented by groundwater pumping 
from 13 existing wells. Water historically has been used for agricultural production. 

Table 2-11 lists the water-right licenses for CPG’s Sacramento River water rights.  

TABLE 2-11 
SUMMARY OF CONAWAY PRESERVATION GROUP SACRAMENTO RIVER WATER RIGHTS 

Water Right Permit 
or License No.  

Priority 
Date Source Period of Diversion Amount/ Rate 

License 904 1919 Sacramento 
River 

April 1 to September 1 120 cfs 

License 905 1919 Sacramento 
River 

April 1 to September 30 14.75 cfs 

License 5487 1947 Sacramento 
River 

April 1 to October 31 165.25 cfs 

 
 
Source: SWRCB, 2006 
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CPG diverts base supply and federal Central Valley Project (CVP) water from the Sacramento River 
pursuant to Settlement Contract No. 14-06-200-7422A-R-1 with Reclamation. This agreement is 
effective through March 31, 2045.  The settlement contract authorizes CPG to divert a base supply of 
50.2 TAF/yr and a CVP water supply of 0.7 TAF/yr, totaling 50.9 TAF/yr. The deliveries of these 
supplies are subject to dry-year reductions of up to 25 percent (Reclamation, 2004). 

Table 2-12 shows the scheduled monthly diversions of base water supplies available to CPG 
according to its agreement with Reclamation. 

TABLE 2-12 
SCHEDULE OF CONAWAY CONSERVANCY GROUP BASE-SUPPLY WATER DIVERSIONS 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion Amount 
(TAF/month) 

6.9 14.0 14.9 5.1 1.0 6.7 1.9 50.2 

 
 
Source: Reclamation, 2004 
 

Water that would be made available to the Project Partners would not exceed any of these 
monthly amounts. 

Approach to Making Water Available for Transfer 
Up to 10.0 TAF/yr of water may be transferred from CPG to the Project Partners. This water 
would be made available to the Project Partners as a result of implementing a groundwater 
substitution transfer wherein surface water, currently used for irrigation, would be diverted for 
urban water uses at the RD2035 diversion/intake or allowed to pass the CPG point of diversion, 
to be diverted at a Project intake. Local groundwater would be used to continue agricultural 
practices on the lands that would have otherwise received the surface water supplies.  

CPG would operate either existing groundwater wells and/or install additional groundwater wells 
to provide replacement water supplies.  Up to 18 groundwater wells would be operated over a 
period of about six months to produce 10.0 TAF of substitute agricultural water supplies. Existing 
wells located on CPG lands are shown in Figure 2-19.  A total of thirteen wells are currently 
available to provide substitute water supplies to CPG lands 

2.4.4   Natomas Central Mutual Water Company 
Background Information 
Natomas Central Mutual Water Company (Natomas) serves about 33,200 acres in Sacramento 
and Sutter Counties. Figure 2-20 shows the boundaries of the Natomas service area in relation to 
surrounding major landscape features. 

Natomas has appropriative water rights to the Sacramento River pursuant to Water Right 
Licenses 1050, 2814, 3109, 3110, and 9794 and Permit 19400. Table 2-13 summarizes the 
priority date, permitted period of diversion and rate of diversion of each of these water rights. 
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Natomas Central Mutual Water Company

SOURCE: Bureau of Reclamation, 2001; ESRI, 2005; GlobeXplorer, 2006;
 and ESA, 2006



2.0  Description of Proposed Project 
 

Davis-Woodland Water Supply Project 2-45 ESA / 205413 
Draft Environmental Impact Report April 2007 

 

TABLE 2-13 
SUMMARY OF NATOMAS WATER RIGHTS 

Water Right Permit/ License No. Priority Date Period of Diversion Rate of Diversion 

License 1050 1916 April 1 to Oct 1 42.18 cfs 
License 2814 1918 March 15 to Oct 15 38 cfs 
License 3109 1919 May 1 to Oct 31 160 cfs 
License 3110 1919 May 1 to Oct 1 120 cfs 
License 9794 1953 April 1 to Jun 30 131 cfs 
Permit 19400 1978 Oct 1 to April 1 168 cfs 

 
 
Source: SWRCB, 2006 
 

Natomas diverts base supply and federal Central Valley Project (CVP) water from the Sacramento 
River pursuant to Settlement Contract No. 14-06-200-885A-R-1 with Reclamation.  This agreement is 
effective through March 31, 2045.  The settlement contract obligates Reclamation to deliver the base 
supply of Natomas’ settlement contract water right of 98.2 TAF/yr and CVP water supply of 22.0 
AF/yr, totaling 120.2 TAF/yr.  The deliveries of these supplies are subject to dry-year reductions of up 
to 25 percent (Reclamation, 2005b). 

Table 2-14 shows the scheduled monthly diversions of base water supplies available to Natomas 
according to the current agreement with Reclamation. 

TABLE 2-14 
NATOMAS BASE-SUPPLY WATER DIVERSIONS 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion Amount 
(TAF/month) 

14.0 27.7 23.0 11.5 3.9 16.1 2.0 98.2 

 
 
Source: Natomas Central Mutual Water Company, 2006 
 

Water that would be made available to the Project Partners would not exceed any of these 
monthly amounts. 

Approach to Making Water Available for Transfer 
Up to 10.0 TAF/yr of water may be transferred from Natomas to the Project Partners.  This water 
would be made available to the Project Partners as a result of:  

(1)  existing agricultural lands being converted to a mix of agriculture, habitat conservation, and 
urban land uses, resulting in a reduced surface-water demand in the Natomas service area; and  

(2) developing local groundwater resources to meet a portion of the demand generated by new 
urban development in its service area. 
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For purposes of this analysis, it is assumed that local groundwater wells would be developed to 
replace supplies that may be transferred to the Project Partners. There is currently insufficient 
information to estimate reductions in water demand that may occur as a result of converting existing 
agricultural lands to other land uses. No specific water replacement plans, land use conversion 
mixes, or urban water sources have been identified by Natomas to make water available for transfer. 

Natomas would make up to 10.0 TAF/yr available to the Project Partners between April 1 and 
October 31, consistent with its existing schedule for delivery of water from Reclamation.  To 
make this water available, Natomas would reduce its surface water diversions/pumping by about 
24 cfs.  This water would then remain in the Sacramento River channel and flow about six miles 
downstream for subsequent diversion by the Project Partners.  

If Natomas elects to substitute its surface water supplies with groundwater, Natomas would install 
a series of wells with sufficient pumping capacity to deliver needed supplies to its service area. 
Natomas has identified the potential locations of groundwater wells that may be used for 
substituting surface water supplies that are transferred to other users.   

Up to 13 groundwater wells would be operated over a period of about six months to produce 10.0 
TAF of substitute water supplies. Multiple well locations, as shown in Figure 2-20 were identified 
as part of the Sacramento Valley Integrated Regional Water Management Plan (NCWA, 2006). 

2.4.5  Reclamation District 108 

Background Information 
Reclamation District 108 (RD 108) serves water to about 48,000 acres in northern Yolo and 
southern Colusa Counties, along the west side of the Sacramento River. Water is delivered for 
agricultural uses.  Figure 2-21 shows the boundaries of the RD 108 service area in relation to 
surrounding major landscape features and shows the locations of the groundwater wells that the 
district would rely upon to produce groundwater in conjunction with this Project. 

RD 108 has appropriative water rights to the Sacramento River pursuant to Water Right License 
Nos. 3065, 3066, 3067, and 7060. Table 2-15 summarizes the priority date, permitted period of 
diversion and rate of diversion of each of these water rights. 

TABLE 2-15 
SUMMARY OF RD 108 SACRAMENTO RIVER WATER RIGHTS 

Water Right License No. Priority Date Period of Diversion Rate of Diversion (cfs) 

3065 1917  Feb 1 to Oct 31 180 
3066 1917 Feb 1 to Oct 31 500 
3067 1919 May 1 to Oct 1 255.25 
7060 1947 Apr 1 to Oct 1 75 

 
 
Source: SWRCB 
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RD 108 diverts base supply and federal Central Valley Project (CVP) water from the Sacramento 
River pursuant to Settlement Contract No. 14-06-200-876A-R-1 with Reclamation. This agreement is 
effective through March 31, 2045.  The settlement contract authorizes RD 108 to divert a base supply 
of 199.0 TAF/yr and a CVP water supply of 33.0 TAF/yr, totaling 232.0 TAF/yr. The deliveries of 
these supplies are subject to dry-year reductions of up to 25 percent (Reclamation, 2005c). 

Table 2-16 shows the scheduled monthly diversions of base water supplies available to RD 108 
according to the current water service agreement with Reclamation. 

TABLE 2-16 
SCHEDULE OF RD 108 BASE-SUPPLY WATER DIVERSIONS 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion Amount 
(TAF/month) 

34.0 50.5 49.0 31.5 16.5 16.0 1.5 199.0 

 
 
Source: Reclamation, 2005 
 

Water that would be made available to the Project Partners would not exceed any of these monthly 
amounts. 

Approach to Making Water Available for Transfer 
Up to 10.0 TAF/yr of water may be transferred from RD 108 to the Project Partners. This water 
would be made available to the Project Partners as a result of RD 108 implementing a groundwater 
substitution transfer wherein surface water, currently used for irrigation, would be allowed to pass 
the RD 108 point of diversion and local groundwater would be used to continue agricultural 
practices. Water allowed to pass the RD 108 diversion site would then flow about 46 miles down 
river and subsequently be diverted by the Project Partners at the selected Project diversion site. 

RD 108 would operate either existing groundwater wells and/or install additional groundwater 
wells to provide replacement water supplies.  From 5 to 8 groundwater wells would be operated 
over a period of about six months to produce 10.0 TAF of substitute agricultural water supplies. 
Figure 2-21 shows the locations of eight wells that have been identified as part of the Sacramento 
Valley Integrated Regional Water Management Plan (NCWA, 2006). 

2.4.6  River Garden Farms Company 

Background Information 
River Garden Farms Company (RGF) is a private entity. RGF currently irrigates about 2,639 
acres in an area of over 3,000 acres in northern Yolo County, along the west side of the 
Sacramento River. Figure 2-22 shows the boundaries of the River Garden Farms place of use in 
relation to surrounding major landscape features and shows the locations of the groundwater 
wells that the district would rely upon to produce groundwater in conjunction with this Project. 
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RGF has appropriative water rights to the Sacramento River pursuant to Water Right License 
Nos. 3123, 1718, and 4636, as issued by the SWRCB. Table 2-17 summarizes the priority date, 
permitted period of diversion and rate of diversion for each of these water rights.  

TABLE 2-17 
SUMMARY OF RIVER GARDEN FARMS WATER RIGHTS 

Water Right License No. Priority Date Period of Diversion Rate of Diversion 

1718 1917 March 1 to Oct 31 32 cfs 
3123 1917 April 1 to Oct 15 35 cfs 
4636 1947 April 1 to Sept 15 19 cfs 

 
 
Source: SWRCB, 2006 
 

RGF diverts base supply and federal Central Valley Project (CVP) water from the Sacramento 
River pursuant to Settlement Contract No. 14-06-200-878A-R-1 with Reclamation. This 
agreement is effective through March 31, 2045. The settlement contract authorizes River Garden 
Farms to divert a base supply of 29.3 TAF/yr and a CVP water supply of 0.5 TAF/yr, totaling 
29.8 TAF/yr. The deliveries of these supplies are subject to dry-year reductions of up to 25 
percent (Reclamation, 2005d). 

Table 2-18 shows the scheduled monthly diversions of base water supplies available to RGF 
according to the current water service agreement with Reclamation. 

TABLE 2-18 
SCHEDULE OF RGF BASE-SUPPLY WATER DIVERSIONS 

 Month 

 Apr May Jun Jul Aug Sept Oct Total 

Diversion Amount 
(TAF/month) 

4.3 6.5 5.8 5.5 4.5 2.2 0.5 29.3 

 
 
Source: Reclamation, 2005 
 

Water that would be made available to the Project Partners would not exceed any of these monthly 
amounts. 

Approach to Making Water Available for Transfer 
Up to 5.0 TAF/yr of water may be transferred from RGF to the Project Partners. This water would be 
made available to the Project Partners as a result of implementing a groundwater substitution 
transfer wherein surface water, currently used for irrigation, would be allowed to pass the RGF 
point of diversion and local groundwater would be used to continue agricultural practices on the 
lands that would have otherwise been delivered the surface water supplies. Water allowed to pass 
the RGF diversion site would then flow about 20 miles down river and subsequently be diverted 
by the Project Partners at the selected Project diversion site. 
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RGF would operate either existing groundwater wells and/or install additional groundwater wells 
to provide replacement water supplies.  A total of 2 groundwater wells would be operated over a 
period of about six months to produce 5.0 TAF of substitute agricultural water supplies. Figure 2-
22 shows the locations of two wells that have been identified as part of the Sacramento Valley 
Integrated Regional Water Management Plan (NCWA, 2006). 

2.5  Project Construction  

2.5.1  Description of Project Construction  

Diversion / Intake Facility Construction 
Construction of the diversion/intake would require construction of a temporary cofferdam and 
dewatering.  To minimize construction activity in the river, the intake and pump station would be 
constructed in one phase.  Cofferdam installation would involve sheet pile driving to isolate the 
construction area. Then water would be drained from the area to allow construction to occur. After 
completion of the instream portions of the diversion/intake structure and pump station, the cofferdam 
would be removed. To remove the cofferdam, the dewatered areas would be gradually flooded.  
Then a crane would be used to pull out the sheetpiles and any other equipment. Construction of the 
diversion/intake facility would also involve limited dredging of materials in the Sacramento River and 
adjacent upland area, and placement of fill including concrete and riprap. 

Construction of the intake would take about 15 months. Table 2-19 presents a brief description of the 
sequential major construction activities associated with the construction of the iversion/intake facility 
and sequencing of events with the anticipated construction crew sizes and their onsite durations. 

TABLE 2-19 
DIVERSION/INTAKE STRUCTURE AND PUMP STATION  

CONSTRUCTION ACTIVITIES AND SEQUENCING 

Construction Phase Construction Activity 

Anticipated 
Construction 

Crew 
Onsite 

Duration 

Clear and grub 9 2 weeks 

Mobilize construction equipment and materials 9 1 week 

Stage levee setback construction 12 2 weeks 
Site Preparation 

Prepare levee foundation and ground improvements 12 2 weeks 

Install settlement and slope monitoring equipment 6 1 week 

Complete levee construction and drain system 15 3 weeks 

Construct sheet pile wing walls 5 1 week 

Construct temporary sheet pile cofferdam 5 2 weeks 

Excavate intake structure 15 2 weeks 

Install levee rip-rap 5 1 week 

Excavation and 
Sitework 

Dewater cofferdam 3 1 week 

Place piles and pour concrete 8 3 weeks 

Form and pour intake structural slab and walls 11 12 weeks Structural Facilities 
Install structural steel 11 4 weeks 
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TABLE 2-19 
DIVERSION/INTAKE STRUCTURE AND PUMP STATION  

CONSTRUCTION ACTIVITIES AND SEQUENCING 

Construction Phase Construction Activity 

Anticipated 
Construction 

Crew 
Onsite 

Duration 

Process Mechanical Install piping and mechanical equipment 10 10 weeks 

Electrical 
Instrumentation Install electrical and control equipment 

7 

 
4 weeks 

Architectural Complete finish work 7 3 weeks 

Remove cofferdam 5 2 weeks 
Sitework 

Complete land-side facilities 7 4 weeks 

Startup and Testing  3 3 weeks 

Untreated and Treated Water Pipelines 
Construction Easement Requirements 
Excavating and installing the untreated and treated water pipelines would require establishing a 
temporary construction corridor to provide access for equipment, materials laydown, excavated 
earth and bedding storage, and pipeline trench earthwork. While the width of this corridor would 
vary, depending on site constraints, it is expected to not exceed 120 feet. 

Construction of the pipeline may involve two methods of pipeline construction:  open-cut trenching 
and trenchless construction. Trenchless construction would be used to traverse creeks or waterways, 
major intersections, and railroad rights-of-way. These two methods are described in the following 
discussion. 

Open Trench Installation 
Except at special crossings, the untreated-water pipelines would be installed using open-cut 
trenching.  Where minor ditch crossings that are less than 15 feet in width are required, the 
ditches would most likely be temporarily dammed prior to open-cut trenching.  In areas where 
open-cut trenching is not possible due to limited construction area, geotechnical conditions, 
sensitive areas including wetlands, Yolo Shortline Railroad tracks, or I-5, trenchless construction 
techniques such as jack and bore, horizontal directional drilling, or microtunneling would be 
employed.  

Pipeline installation would occur in an excavated trench at a rate of about 350 feet per day in 
unrestricted areas, where the untreated-water pipelines would cross open land or low-use sections 
of roadways.  In more developed areas, where there are narrow construction corridors, higher 
traffic volumes, or more utilities, the installation rate is expected to average approximately 200 
feet per day.  With these rates of construction, construction of the untreated-water pipeline would 
take about 12 months.  The time of completion would also depend upon the number of separate 
crews constructing the pipeline.  At this time, it is anticipated that at least two crews would be 
working on the pipeline, with a third crew responsible for tunneling activities.  Approximately 14 
crew members would be needed for pipeline construction: a foreman/ supervisor, a grade setter, 
four operators, six laborers/pipe fitters, and two welders. 
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In agricultural areas where the pipeline would not be in a road right-of-way, it would be buried to 
minimize future conflicts with farming operations, such as construction of irrigation canals, 
tilling, and deep-ripping, to provide space for future small diameter utilities, and to avoid 
potential conflicts with existing and future utilities. Roadside ditches affected by construction 
would be reconstructed.   

In open areas with sufficient space, a maximum 120-foot wide corridor for construction would be 
utilized to promote construction efficiency. The location of the single 60” pipeline or dual 42” 
pipelines would vary from the edge of the construction corridor, depending on adjacent land 
features, land uses, and environmental resources. Sufficient space would be available to allow  
the contractor to cast the spoil to the side of the trench, install the pipe, and backfill the trench  
re-using the spoil.  Likewise, pipe could be staged along the alignment in advance of the pipe 
installation operation. 

In areas encumbered by existing improvements, high-volume roadways, or environmentally 
sensitive areas, a narrower construction corridor would be used.  The minimum practicable 
construction corridor would be 50 feet, with the centerline of a single or dual pipelines about  
15 feet from one edge of the construction corridor. This narrower construction corridor would 
make construction less efficient, and would provide only minimal space for the width and turning 
movement of equipment. All other construction equipment would share the remaining corridor 
width.  Because of the limited available construction corridor, the soil excavated from the trench 
would likely have to be hauled away from the trenching operation and hauled back during the 
backfill operation. Pipe would be unloaded directly from delivery trucks as needed. 

Excavated soil would be hauled to a suitable temporary storage area and then returned to the 
construction site. Stored soil would be protected from wind and rain erosion, sedimentation, 
and runoff.  Soil in excess of backfill requirements would be hauled to a suitable disposal area or 
made available for other uses. 

The width and depth of the trench would vary, depending on the location along the route and the 
diameter of the pipeline. The estimated trench width for the 60-inch pipeline would be 7.5 to 8.5 
feet, and 6.5 to 7.5 feet for the parallel 42-inch diameter pipelines.   

In areas that contain shallow groundwater, dewatering activities would be required. Groundwater 
encountered during construction that would not be contained onsite would be pumped into 
containment tanks or equivalent and filtered prior to discharge to irrigation ditches or spread across 
agricultural fields for use as irrigation water.  Discharges would comply with the CVRWQCB 
requirements for discharges from general construction activity and trench dewatering. 

During construction in public roadways, vertical wall trenches would be temporarily closed  
at the end of each work day, either by covering with steel trench plates, backfill material, or 
installing barricades to restrict access depending on the conditions of the encroachment permit.  
A temporary patch would be used until final repaving of the affected area, about two to six weeks 
after pipeline installation is complete within a given road segment. 

 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 2-54 ESA / 205413 
Draft Environmental Impact Report April 2007 

The final phase of public pipeline construction would be surface restoration.  In areas where pipe 
would be installed along roadways, repaving would be the final step. Where temporary patching  
was done, permanent repaving would be the final step. Final repaving would be done at one time, after 
the entire pipe installation was completed or after pipe installation was completed for a particular 
reach of pipeline. Unpaved surfaces would be restored by replanting crops, grasses, shrubs, and trees. 
A minimum 40-foot permanent right-of-way would be established for the pipelines in areas outside of 
public roadways. The Project would not interfere with continued land use. 

Trenchless Pipeline Installation 
Trenchless construction techniques being considered for sensitive locations include jack and bore, 
microtunneling, and horizontal directional drilling.  These trenchless techniques would be utilized 
for installing underground pipelines without disturbing the ground surface and where open 
trenches are not acceptable.  

Jack and bore employs an augur or hand excavation to remove material ahead of the pipe, while 
microtunneling uses a laser guided and remotely controlled microtunnel boring machine. For both 
techniques, powerful hydraulic jacks are used to push pipe from a launch bore pit to a receiving 
pit. As the tunneling machine is driven forward, a jacking pipe is added into the pipe string. 
Installation of a pipeline by horizontal directional drilling would be accomplished in two stages: 
(1) a small diameter pilot hole would be directionally drilled along a designed directional path, 
and (2) the pilot hole would be enlarged to a diameter that would accommodate the pipeline and 
the pipeline would be pulled back into the enlarged hole. 

Slurry, typically bentonite, an inert clay, would be used as a drilling lubricant, and would be 
processed by separating solids from the slurry and discharging the clear liquid to waterways or 
storm drains.  Groundwater levels in excavation areas would be identified prior to construction to 
determine the extent of dewatering required at tunnel pits. Dewatering of launching and receiving 
pits may require groundwater pumping, which would be discharged to agricultural lands, canals, 
or an appropriate waterway following onsite treatment. Dewatering and slurry waste discharges 
would comply with the CVRWQCB’s requirements for discharges from general construction 
activity and trench dewatering. 

Installation of Treated Water Transmission Pipelines 
Except for special crossings, the distribution water pipelines would be installed using open-cut 
trenching as previously described. In urban areas, a vertical or near vertical trench would be 
constructed to limit disturbance to local roadways and reduce the width of the construction 
corridor. Trench depth will range from five to 12 feet depending on pipe diameter and depth of 
cover. All excavation is expected to be above groundwater; however, limited perched 
groundwater may be encountered. Typical pipeline installation rates will vary from 100 to  
200 feet per day depending on the number of existing utilities encountered during excavation, 
required traffic control, and hours of work. 

In areas where open-cut trenching is not possible due to limited construction area, geotechnical 
conditions, or sensitive areas, trenchless construction techniques would be employed. 
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Where necessary, a minimum 10-foot horizontal separation would be provided between the 
untreated water and treated water pipelines to meet Department of Health Service (DHS) 
standards and to facilitate construction. 

The minimum required construction corridor would range between 24 to 50 feet-wide depending  
on pipe diameter and construction means and methods. Staging areas would be required along  
the pipeline alignment for storing equipment and materials, and a construction office trailer. 
Approximately seven crew members would be required: a foreman/supervisor, a grade setter, 
three operators, and two laborers/pipe fitters. 

Water Treatment Plant 
The WTP would be constructed on one of the two site options. Construction is expected to take 
approximately 18 months. Excavation would occur during the construction of the following 
underground structures: intake piping and metering vault, flash mixing chamber, filters, 
sedimentation/flocculation basins, clearwell/pump station, stabilization basins, equalization 
basins, plate setters, and sludge ponds. These excavations would require earthmoving, dewatering of 
shallow groundwater, and development of surface and subsurface drainage systems. 

Concrete would be the primary construction material for plant structures. Major process piping 
and chemical storage tanks would be made of steel. The major construction phases for the WTP 
would be: 

• Clearing and Grubbing 
• Excavation and Sitework 
• Structural Facilities 
• Electrical, Process Mechanical, and Instrumentation 
• Paving and Striping 
• Architectural and Landscaping 
• Startup and Testing 

Each of these activities is further described in Table 2-20. 

TABLE 2-20 
WATER TREATMENT PLANT CONSTRUCTION ACTIVITIES AND SEQUENCING 

Construction Activity Description 

Clearing and Grubbing 
 

Survey staking would be used to define the limits of the WTP site.  Underbrush, vines, and 
small trees that would interfere with construction and operation of the WTP would be 
removed from the site.  Approximately ten clearing and grubbing crew members would be 
needed for this phase of construction:  nine equipment operators and a supervisor/foreman. 

Excavation and Sitework 
 

After the WTP site has been cleared of underbrush, small trees, and structures; grading 
would begin. It is expected that the contractor would attempt to balance cut and fill 
quantities within the construction area. Material excavated for basins and sludge lagoons 
would likely be used to create berms and/or spread across other areas of the site to 
establish a preliminary grade for forming all concrete slabs. Following rough grading, 
additional excavation would bring the site to final grade and prepare the soil for underground 
piping and structural slabs. Sitework would involve installing large underground pipes  
(6-inch diameter or larger), manholes, structural foundations, curbs, gutters, and sidewalks. 
Approximately 12 excavation and sitework crew members would be needed for this phase of 
construction:  seven equipment operators, four pipe layers, and a supervisor/foreman. 
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TABLE 2-20 
WATER TREATMENT PLANT CONSTRUCTION ACTIVITIES AND SEQUENCING 

Construction Activity Description 

Structural Facilities 
 

This activity would consist of compacting and preparing the soil for all structural facilities.  
Prior to pouring concrete, structural forms, rebar, and conduits would be installed for each 
facility. After the concrete is poured, it would be finished and cured before the forms are 
removed.  After the concrete footing, slab, and walls are poured, the overhead structural 
steel and roof decking would be erected. 
Approximately 14 structural facilities crew members would be needed for this phase of 
construction:  three carpenters to cut forms for erection of the facilities; four rebar crew 
members to install structural steel; two concrete workers to pour and finish the concrete; two 
or three electricians to route conduit through the structural slabs; and two equipment 
operators. 

Paving and Striping 
 

All parking areas, roads, and designated locations would be paved and striped.  Paving 
would be performed incrementally throughout the site area as large construction and non-
rubber tread equipment are removed from the site. 
Approximately six paving and striping crew members would be needed for this phase of 
construction:  five paving and striping crew members and one grading operator 

Electrical, Process Mechanical, 
and Instrumentation 
 

After the structures have been erected and roofed, electrical equipment (e.g., machinery 
control consoles, switchboards, lighting, etc.) would be installed.  Site work such as 
installing pull boxes, conduits, and cables would continue. 
Process mechanical equipment (e.g., pumps, mixers, and chemical injection systems) would 
be installed and piped through the process facilities.  Site work would continue as small 
diameter chemical piping would be routed throughout the site. 
After roofs on building and facilities are secured, flow meters, level probes, pressure meters, 
and other instrumentation such as process analyzers would be installed. 
Approximately seven crew members would be needed for this phase of construction:  four 
electricians and three piping specialists. 

Architectural and Landscaping 
 

During the architectural phase, several specialized crews would apply stucco finishes, tile 
and flooring, windows, paint, and wall fixtures.  Each crew would consist of two or three 
members working throughout the WTP site and within the facilities.  A five-member 
landscaping crew would plant trees, hydroseed, and install irrigation lines. 

Startup and Testing 
 

This final phase of construction would involve Project Partner personnel (i.e., operators, 
maintenance crews, and instrumentation specialists) working with the equipment vendors to 
understand how each piece of equipment would operate and function at the WTP.  Under 
Partner supervision, the equipment vendors would startup and test the equipment onsite to 
guarantee that pumps, mixers, gauges, supervisory control and data acquisition (SCADA) 
system, and other operating equipment are functional and able to meet design standards. 
This phase of construction would not involve any heavy equipment.  A three-member crew 
would assist with any equipment adjustments or replacements that might be required. 

Staging Areas 
At various locations within the construction zones, staging areas would be required to store pipe, 
construction equipment, and other construction-related items. Staging areas would be established 
in areas near construction zones that are open and easily accessed. In some cases, staging areas 
may be used for the duration of the project. In other cases, as pipeline construction moves along 
the route, the staging area may also be moved to minimize hauling distances and avoid disrupting 
any one area for extended periods of time. The Project Partners would require contractors to 
negotiate short-term temporary easements for staging areas. The locations of the staging areas 
would be determined by the contractor, with direction from the Project Partners, and would 
typically be sited every five miles along the pipeline alignment. The maximum size of these 
staging areas would be five acres. Additional staging areas would be located within the 80-foot 
construction corridor along the pipeline alignments. 
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City of Davis Water Storage Facilities 
The proposed water storage tanks would consist of 3 to 4 MG pre-stressed concrete similar to the 
existing West Area and planned East Area tanks. The tank height would be no more than three 
stories or about 30 feet. The booster pump station will be sized to provide approximately 2,500 
gpm firm capacity with a total of three pumps. An emergency generator will be installed on-site. 
The pumps and electrical equipment will be housed in a concrete block building. 

To achieve the tank foundation elevation, the existing ground at the site will be excavated 
approximately 5 to 8 feet beneath the ground surface. The exterior wall facing can be painted or 
other architectural treatment administered as desired for aesthetic purposes. 

The booster pump station will be constructed in stages. The piping into and out of the pump 
station building, the pump pedestals, and other piping appurtenances will be constructed first, 
followed by the pumps and motors.  After the piping is installed, the walls and roof structure 
would then constructed on the footing. The electrical equipment and the remaining ancillary 
equipment would be installed in the building through access doors and man-ways. A portable 
emergency generator will be located at the site.  

Required construction equipment includes graders, backhoes, small cranes, concrete trucks, haul 
trucks for disposal of excavated material, and flatbed trucks for delivery of heavy equipment and 
construction materials. It is estimated that tank and pump station construction will be completed 
within 8 to 12 months from the start of construction. 

Well Construction for Transfer Water Replacement 
Construction of wells at upstream locations is expected to occur with minimal construction crews 
and equipment. It is anticipated that the wells would be bored with a truck-mounted rotary drill or 
auger. Additional equipment would be required to haul casings, sand or gravel filter, concrete for 
a sanitary seal, and other materials to the well sites. Drilling fluids used during boring would be 
collected and stored in portable equipment to prevent release to surface waterways. It is expected 
that typical drilling crews would range from 4 to 7 personnel depending upon site conditions, 
access, and other factors. 

Electricity would be brought to each well site and associated transformers, switches, and control 
panels would be installed.  New connections to the well sites would be performed by or in 
consultation with the local utility. If electric power is not accessible, use of diesel-fueled 
engines/pumps could be expected.  Well sites would need to include adequate space for 
generators and fuel storage in either portable or permanently installed equipment. 

Final well sites may include structural covering of wellhead, pipes, and pumping equipment; 
however, permanent covering may not be installed depending on the discretion of the each water 
seller or well owner/operator. 
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2.5.2   Construction Equipment 
Equipment expected to be used to construct and install various features of the project are listed in 
Table 2-21. As shown, the construction of the diversion/intake and pumping facilities and water 
treatment plant would require the greatest concentration of equipment and vehicles.  

TABLE 2-21 
LIST OF EXPECTED CONSTRUCTION EQUIPMENT  

Diversion /Intake and Pump Station 

Articulated trucks Graders 
Rear dump 18-wheel trucks Backhoes 
Track-type tractor Compactors 

Excavator Scrapers 
Tracked excavators Crane 
Wheel loaders Scaffolding 
Concrete pump trucks Lifts 

Distribution Pipelines 

Mass excavator (2) Smooth drum vibratory compactor (1) 
Wheel loader (1) Grove crane 
Water truck, 10-wheel  

Transmission pipelines 

Mass excavator (2) Smooth drum vibratory compactor (1) 
Wheel loader (1)  

Water Treatment Plant 

Articulated trucks Graders 
18-wheel dump trucks Compactors 
Track-type tractors Concrete pump trucks 
Excavators Pavers 
Wheel loaders Lifts 
Scrapers Scaffolding 
Backhoes Forklifts 

The specific transport routes to transport equipment, dispose excavated materials, or to obtain 
imported fill and other materials would vary for each project component and location along the 
length of the conveyance and transmission pipelines.  Because a number of construction materials 
sources and disposal site options are located in the surrounding area and urban centers, the 
selected transport routes use a combination of highways (e.g., I-5, I-80, SR 16, and SR 113), 
arterials and designated truck routes in the project vicinity. Construction worker trips are assumed 
to originate from the major urban areas in the project region and nearby communities. 



2.0  Description of Proposed Project 
 

Davis-Woodland Water Supply Project 2-59 ESA / 205413 
Draft Environmental Impact Report April 2007 

2.6  Project Operations and Maintenance 

2.6.1   Diversion /Intake Facility 
Regardless of which potential location is selected, the operation of the diversion/intake facility 
would primarily be by remote control from the WTP.  Untreated water would be conveyed from 
the intake facility to the WTP.  No permanent employees or daily worker trips would be required 
to operate the intake system; however, periodic inspection and maintenance would be required. If 
the Option 1 site is chosen, the Project Partners would coordinate intake operations with RD 2035 
to manage operations of the facility. 

2.6.2   Water Treatment Plant 
Regardless of which potential location is selected, the WTP would operate continuously at 
various flow rates during the year with ongoing operations and maintenance.  For the 
conventional WTP, it is expected that no more than 15 individuals would be onsite at any one 
time for typical operation and maintenance of the WTP.  Most staff would be onsite during 
typical working hours (approximately 7:00 am to 5:00 pm).  

The WTP would be either:  (1) a conventional treatment plant using deep-bed granular-activated 
carbon gravity filters, and chlorine disinfection; or (2) a membrane treatment plant with 
conventional pre-treatment and disinfection. 

Chemicals which may be to be used at the WTP include those listed in Table 2-22.  

TABLE 2-22 
CHEMICALS ANTICIPATED TO BE USED AT THE WTP 

Chemical Purpose Form of Chemical 

Aluminum sulfate (Alum) Coagulation Liquid 
Cationic polymer Coagulation aid Liquid  
Anionic polymer Flocculation aid Liquid 

Non-Ionic polymer Filter aid Solid or Liquid 
Activated carbon Taste and odor, organic control Solid 

Sodium hypochlorite Disinfection residual Liquid 
Chlorine Disinfection residual Gas 

Citric acid Membrane cleaning Liquid 
Sodium bisulfite Membrane cleaning Liquid  

 
 
Source:  ESA, 2006 

 

In addition to water treatment chemicals, minor amounts of other chemicals would be used for 
equipment operation and operation of facilities (i.e., lubricants, oils, cleaning solvents, laboratory 
solutions). These chemicals would likely be stored in the operations and administration building.  
Diesel storage (approximately 1,200 gallons) for backup generators, if utilized, also would be 
located at the site. All chemical and fuel storage would be contained and safety procedures and 
best management practices would be implemented. 
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2.7  Project Implementation Schedule 
Implementation of the Project would require the successful completion of the tasks shown on 
Figure 2-23. Figure 2-23 illustrates the schedule for implementation of the Project including 
completion of the CEQA process, permitting, and final design and construction. The schedule is 
based on activities starting with the circulation of the Notice of Preparation, which effectively 
initiates the EIR process, through construction and project start-up. Based on this schedule, the 
Project Partners anticipate that surface water diversions and deliveries from the WTP would 
begin in the fall of 2015. 

2.8 Anticipated Regulatory Requirements and  
Permits for the Project 

As the CEQA lead agency, the City of Davis will be required to certify the Final EIR for the 
Project in accordance with the requirements of CEQA, as amended.  This will include the 
selection of a preferred alternative based on the findings of the environmental analysis and other 
factors found in the administrative record.   

Other anticipated permits and approvals that may be required for the Project, as well as  
those regulatory agencies that may rely on the EIR and the aforementioned permits and/or 
approvals for consideration, are identified in Table 2-23 which lists the various federal, state, 
local, and other permits/approvals that would be required for construction and operation of 
project facilities. Interested Federal agencies will comply with the National Environmental 
Policy Act (NEPA), to the extent applicable, to issue needed federal permits. 

 

TABLE 2-23 
ANTICIPATED REGULATORY REQUIREMENTS AND PERMITS FOR PROJECT IMPLEMENTATION 

Agency Type of Approval Project Component 

Federal Agencies 

U.S. Army Corps of Engineers Clean Water Act Section 404 Permit Intake facility, untreated and 
treated water pipelines 

 River & Harbor Act Section 10 Permit Intake facility 

U.S. Fish and Wildlife Service Federal Endangered Species Act 
compliance (Section 7) 

Intake facility, untreated and 
treated water pipelines, WTP 

National Marine Fisheries Service Federal Endangered Species Act 
compliance (Section 7) Intake facility 

U.S. Bureau of Reclamation Approval of water transfer 
Approval of water transfers 
involving with Federal Water 
Contractors 

U.S. Coast Guard Aids to Navigation Permit Intake facility 

State Agencies 

State Water Resources Control Board 
Water right permits for diversion and use of 
unappropriated water from the Sacramento 
River 

Intake facility 

 Changes to existing water rights permits or 
license for water transfers -- 
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TABLE 2-23 
ANTICIPATED REGULATORY REQUIREMENTS AND PERMITS FOR PROJECT IMPLEMENTATION 

Agency Type of Approval Project Component 

 Clean Water Act Section 401 Water Quality 
Certification 

Intake facility, untreated water 
pipelines 

California Department of Fish & Game State Endangered Species Act compliance Intake facility, untreated and 
treated water pipelines, WTP 

 Section 1601 Streambed Alteration 
Agreement 

Intake facility, untreated and 
treated water pipelines 

State Reclamation Board Encroachment Permit Intake facility, untreated water 
pipelines 

California Department of Transportation Encroachment Permit Untreated and treated water 
pipelines 

Central Valley Regional Water Quality 
Control Board 

National Pollutant Discharge Elimination 
System Construction Storm Water Permit 

Intake facility, untreated and 
treated water pipelines, WTP 

 
General Order for Dewatering and Other 
Low Threat Discharge to Surface Waters 
Permit 

Intake, untreated and treated 
water pipelines, WTP 

State Historic Preservation Office National Historic Preservation Act Section 
106 

Intake facility, untreated and 
treated water pipelines, WTP 

California Department of Health Services Drinking Water Treatment Plant Permit WTP 

Local/Other Agencies 

Yolo/Solano Air Quality Management 
District Authority to Construct Intake facility, WTP 

 Permit to Operate Intake facility, WTP 

Yolo County Road Department Encroachment Permit Untreated and treated water 
pipelines 

Sacramento Northern Railroad Encroachment Permit Untreated water pipelines 
Reclamation District(s) 2035, 827, 785, 
537, 1600 Encroachment Permit Intake facility, untreated water 

pipelines 
Shasta County Groundwater Export Permit Water Transfer 
Colusa County Groundwater Export Permit Water Transfer 
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CHAPTER 3.0 
Environmental Analysis 

3.1  Introduction  
Chapter 3.0 of this Draft EIR presents a discussion of the potential project-specific environmental 
impacts of implementing the proposed Project described in Chapter 2. Each section describes the 
existing setting and background information necessary to help the reader understand the existing 
environmental conditions that would be affected by constructing and operating the proposed 
facilities. Only one operational alternative and one diversion/intake and WTP facility option will 
be selected for implementation by the Project Partners. 

Each section identifies the impact threshold or criteria used in determining whether the potential 
impacts are considered significantly adverse.  When appropriate, and as available, the discussion 
identifies mitigation measures capable of avoiding, reducing, or otherwise minimizing potentially 
significant impacts to less-than-significant levels. 

3.1.1   Setting, Impacts, and Mitigation Measures 
Pursuant to CEQA Guidelines for Implementation of the California Environmental Quality Act 
(CEQA Guidelines) Section 15125, an EIR must include a description of the physical 
environmental conditions in the vicinity of the project, as they exist at the time the NOP was 
published. The setting is presented from site specific, local, and/or regional perspectives, as 
appropriate to each environmental topic. According to CEQA Guidelines, the effects of the project 
are defined as changes to the existing environmental conditions that are attributable to the project 
or, in this instance, to each of the analyzed operational alternatives and physical facility options. 

The relative significance of each potential environmental impact is identified as potentially 
significant, significant and unavoidable, less than significant with mitigation, less than 
significant, or no impact, depending on the results of the analyses performed.  According to the 
CEQA Guidelines Section 15382, a significant effect on the environment means “…a substantial, 
or potentially substantial, adverse change in any of the physical conditions within the area 
affected by the project…”   

For each category of physical condition evaluated in this Draft EIR, criteria for significance have 
been developed using criteria discussed in the CEQA Guidelines; criteria based on factual or 
scientific information; criteria based on regulatory standards of local, state, and federal agencies; 
and criteria based on goals, objectives, and consistency of the fundamental and mandatory policies 
identified in the each of the Project Partner’s General Plans or Long Range Development Plan. 
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Significance criteria are identified for each environmental category to determine if implementation 
of the project will result in a significant environmental impact when evaluated against the baseline 
environmental condition. 

Chapter 4 of this document addresses anticipated growth inducing effects that may occur with 
Project implementation.  This discussion focuses on identifying:  

• Ways in which the Project would foster economic or population growth,  

• Ways in which the project would accommodate planned and unplanned population 
growth and development by providing surface water supplies, and  

• The secondary environmental impacts that would take place as a result of population 
growth and development, including need for additional public and community services 
and facilities. 

A summary of alternatives considered and evaluated as part of this analysis is presented in 
Chapter 5 of this document. The analysis includes brief summaries of alternatives eliminated 
from further detailed consideration, as well as in-depth analyses of water supply alternatives that 
would feasibly attain most of the project objectives, alternative facility locations, and alternative 
water transfer sources. The environmentally superior alternative is also identified.  

A cumulative impact analysis is presented in Chapter 6 of this Draft EIR. This analysis addresses the 
effects of the Project when combined with other past, present, and reasonably foreseeable projects that 
may cause related environmental impacts. This analysis addresses the potential cumulative effects of 
projects occurring in the Project Partners’ service areas, as well as, other projects that may have effects 
on the hydrology and water quality of the Sacramento River and Delta. 

3.1.2  Format of the Impact Analysis 
Chapter 3.0 of this document addresses the impacts associated with the construction and 
operation of the various surface water intake diversions, WTP, and pipeline conveyance options. 
This discussion is the primary focus of the analyses addressing the remaining environmental 
topics that may be differentiated by geographic location, including terrestrial biological resources, 
land use, noise and aesthetic resources, geology, and other similar topics. 

In addition to the analysis of impacts to the environmental resources found in the immediate 
Project area, specific analysis of environmental resources that could be affected with 
implementation of the water transfers is presented.  In this discussion, the focus of the analysis is 
on those resources found in the service areas of the senior water rights holders that could be 
affected with implementation of the water transfer. 
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3.1.3  Issues Eliminated From Detailed Consideration 
Issues raised by the public in response to the release and distribution of the NOP and Initial Study 
were identified and considered during preparation of the Draft EIR (see Appendix A).  Based on 
conclusions presented in the Initial Study, comments received during the NOP review period and 
the judgment of the Project Partners, the potential impact on local mineral resources was found to 
not warrant further detailed discussion and analysis. 

The Initial Study found that the project alternatives and facility options would not result in the 
loss of availability of known mineral resources that would be of value to the region and residents 
of the state, nor would it result in the loss of locally important mineral resource recovery site that 
are delineated in a local plan. Because the project would have no impact on mineral resources, it 
is being eliminated from further detailed consideration in the Draft EIR. 
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3.2  Surface Water Hydrology and Water Quality 
This section describes existing surface water hydrology, water supply and management, and 
water quality conditions of the Sacramento River and the Sacramento-San Joaquin Delta (Delta). 
These two surface water features are discussed separately because of the different potential 
effects that may occur in each area with proposed Project implementation. An analysis of the 
potential impacts of the proposed Project on drinking water quality, as relevant to public health,  
is contained within Chapter 3.11 of this EIR. 

3.2.1  Environmental Setting 
The Sacramento River Basin produces about two-thirds of the surface water supply of the Central 
Valley (SWRCB, 1999). Average annual runoff is approximately 22.4 million acre-feet (MAF). 
The most intensive runoff originates in the upper watershed of the Sacramento River upstream of 
Lake Shasta and on the waterways originating on the west slope of the Sierra Nevada and 
Cascade Mountains (CALFED, 2000).  

Since the 1960s, water from the Trinity River watershed has been conveyed to the Sacramento 
River and commingled for use by the Central Valley Project (CVP). Diversions from the  
Trinity River, averaging about 732 thousand acre-feet per year (TAF/yr), are introduced to the 
Sacramento River near Redding (USFWS, 1999). 

The two major tributaries that flow into the lower Sacramento River are the Feather River, 
including flows from the Yuba River, and the American River. The combined flows of the 
Feather River and other eastside streams enter the Sacramento River near Verona, about 9 miles 
upstream of the Project area.  

Tributaries from the west side of the Sacramento Valley also contribute flows to the Sacramento 
River. These tributaries include Stony Creek, Thomas Creek, Elder Creek, and Cottonwood Creek. 

The American River joins the Sacramento River downstream of the Project area, immediately 
north of the City of Sacramento. Flow in the Sacramento River proceeds from there downstream 
to the Delta, where it commingles with flows from other eastside waterways, flows from the  
San Joaquin River basin, and tidal water from the San Francisco Bay (CALFED, 2000). 

Sacramento River Water Management Facilities  
Over the past century, numerous water projects have been constructed as part of the CVP, the 
State Water Project (SWP), and other water storage and delivery projects developed by local 
water districts or purveyors. Total reservoir storage capacity in or affecting the Sacramento River 
basin is approximately 15 MAF. Historically, these reservoirs have been operated to provide 
agricultural and domestic water supplies, and flood control and, more recently, for other purposes 
including recreation and environmental releases (CALFED, 2000). 
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Flow of the Sacramento River, within the vicinity of the Project, is primarily controlled by releases 
from Shasta and Oroville Dams. These releases are adjusted to meet downstream requirements for 
water supply, Delta water quality, fish and wildlife habitat maintenance, flood control, and other 
beneficial uses in accordance with federal and state regulatory requirements and other mandates. 

To support agriculture and the urban populations of central and southern California, the CVP and 
SWP were constructed to store and convey water from areas with surplus supplies to users in areas 
where demands exceed available local supplies. Figure 3.2-1 shows the major components of the 
CVP and SWP that are located in the Sacramento River basin. The Sacramento River serves as the 
primary pathway to convey water southward to the Delta where water is rediverted for agricultural 
and urban uses in the San Francisco Bay Area, San Joaquin Valley and southern California. 

Over 400 water diversion intakes have been identified on the Sacramento River between Shasta 
Dam and the City of Sacramento. Of these diversion facilities, about 96 percent are reported to be 
unscreened or inadequately screened to protect anadromous fish from entrainment. The majority 
of these diversion intakes are located on the 140-mile reach between the City of Sacramento and 
the Colusa/Glenn County line (Herren and Kawasaki, 2001). 

Central Valley Project 
The CVP facilities consist of a series of reservoirs and conveyance canals on the Trinity, 
Sacramento, American, Stanislaus, and San Joaquin Rivers. Major CVP reservoirs in the 
Sacramento River Basin are listed in Table 3.2-1. 

TABLE 3.2-1 
MAJOR FEDERAL AND STATE RESERVOIRS IN THE SACRAMENTO RIVER BASIN 

Reservoir Name Stream Capacity (TAF) Owner 

Shasta Sacramento River 4,552 Reclamation 
Whiskeytown Clear Creek 241 Reclamation 

Antelope Indian Creek 22 DWR 
Frenchman Little Last Chance Creek 55 DWR 

Davis Big Grizzly Creek 84 DWR 
Thermalito Feather River 81 DWR 

Oroville Feather River 3,537 DWR 
Folsom American River 974 Reclamation 

East Park Stony Creek 50 Reclamation 
Stony Gorge Stony Creek 50 Reclamation 

 
 
Source: SWRCB, 1999 
 

The CVP is operated and maintained by the U.S. Bureau of Reclamation (Reclamation) and 
delivers approximately 7 MAF/yr of water to: portions of the Sacramento and San Joaquin 
Valleys; communities in Placer, El Dorado, Sacramento Counties, and the east and south  
San Francisco Bay areas; and fish hatcheries and wildlife refuges in the Central Valley.  
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The CVP provides water to local users according to provisions of existing settlement contracts and 
water service contracts. Settlement contracts were executed with water users that hold senior water 
rights that were established before the CVP or were established independent of the CVP. These water 
rights include pre-1914 and post-1914 appropriative water rights. Generally, for these settlement 
contracts, Reclamation agreed to deliver a “base supply” corresponding to the estimated amount of the 
water contractor’s prior water rights, and sometimes additional amounts of CVP water. 

Water service contracts were established with other parties who did not hold any prior rights to 
water on the Sacramento River or who desired to acquire additional water supplies beyond those 
provided by their water rights.  For these contracts, Reclamation agreed to deliver “CVP Project 
water” in accordance with negotiated price and delivery provisions.  

State Water Project 
The SWP is administered by the California Department of Water Resources (DWR) and delivers 
water from northern California to users in portions of Butte and Sutter Counties, the San 
Francisco Bay Area, San Joaquin Valley, and southern California. Twenty-nine entities have 
long-term water supply contracts for SWP water supplies with maximum delivery amounts 
totaling about 4.2 MAF annually, of which about 4.1 MAF are delivered to contracting agencies 
with service areas located south of the Delta. Table 3.2-1 lists the major SWP facilities located in 
the Sacramento River Basin. 

Lake Oroville is used to store and regulate deliveries of SWP water. Water is released from Lake 
Oroville down the Feather and Sacramento Rivers and eventually flows into the Delta. Some of 
this water is diverted into the North Bay Aqueduct, which serves communities in Napa and 
Solano Counties. The remaining water travels further south in the Delta where it is rediverted at 
the H.O. Banks Pumping Plant to the California Aqueduct. 

Delta Water Management Facilities 
The Delta is a critical element of both the CVP and SWP water management systems. In addition, 
it is a critical element of other water supply facilities which serve both in-Delta users as well as 
users in the surrounding area. Key facilities that compose the CVP, SWP and other water supply 
systems include the CVP Tracy Pumping Plant, the Delta Cross Channel at Walnut Grove, the 
SWP Clifton Court Forebay and Harvey O. Banks Delta Pumping Plant, the SWP North Bay 
Pumping Plant, and the Contra Costa Water District (CCWD) pumping plants at Rock Slough, 
Mallard Slough, and Old River. These water management facilities are shown in Figure 3.2-2. 

The CVP Tracy Pumping Plant has a maximum capacity of about 4,600. The SWP H.O. Banks 
Pumping Plant has an installed capacity of 10,300 cfs; however, current operational constraints 
limit water diversions to a maximum of 6,680 cfs. The SWP North Bay Pumping Plant has a 
maximum pumping capacity of 175 cfs (CALFED, 2000). 
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Figure 3.2-1
Sacramento River Basin Facilities

SOURCE: ESRI, 2005; and ESA, 2006
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The Contra Costa Water District (CCWD) diverts CVP water at the Rock Slough Pumping Plant. 
CCWD also diverts water from the Old River Pump Station where it conveys water to both the 
Los Vaqueros Reservoir and directly to users in the CCWD service area. Los Vaqueros Reservoir 
is filled only when the chloride concentration of these supplies is relatively low. Water stored in 
Los Vaqueros Reservoir is blended and delivered to CCWD water users when the chloride 
concentration at Rock Slough, Mallard Slough, and Old River is greater than 65 mg/L. 

Other Delta water users divert water from Delta channels for irrigation and soil leaching. There 
are about 2,200 agricultural diversions in the Delta, ranging in diameter from 4 to 30 inches  
(Fox et al., l991; CDFG unpublished data). The volume of water diverted each year for in-Delta 
agricultural uses averages about 960 TAF/yr.  This volume of diversion has not significantly 
changed over recent years (DWR, 1987).  

Flood Control and Flood Management Facilities 
In addition to the major reservoirs, which are also managed to provide storage for flood control 
purposes, a flood damage reduction system was constructed in the Sacramento Valley to control 
and direct high river flows away from urban areas and to minimize hazards to adjacent land uses, 
improvements, and populations.  The flood damage reduction system consists of a series of levees 
and bypasses, located to take advantage of natural overflow basins, and includes: levees along the 
Sacramento River south of Ord Ferry; levees along the lower portions of the Feather, Bear, and 
Yuba rivers; levees along the American River; and,  the Colusa, Sutter, and Yolo Bypasses. 

These bypasses are located parallel to the Sacramento River and receive excess flows from the 
Sacramento, Feather, and American rivers through a series of overflow channels and weirs.  
When flows of the Sacramento River are high, the three bypasses form one continuous waterway 
flowing to the Delta. The Sacramento River intersects these bypasses at several locations, 
including: the Butte Slough Outfall Gates, the Fremont Weir at Verona, the Sacramento Weir 
north of the American River confluence, and the East Levee Toe Drain at the terminus of the 
Yolo Bypass upstream of Rio Vista (Corps, 2002). Figures 3.2-1 and 3.2-2 show the major 
features of this flood damage reduction system.  

The Yolo Bypass and Sacramento Weir are major components of the flood damage reduction 
system and are located in the Project area. The Yolo Bypass is a 59,000-acre floodplain located on 
the west side of the lower Sacramento River in Yolo and Solano Counties. The Yolo Bypass carries 
floodwaters from the Sacramento River, Feather River, and other tributaries to the Delta. The Yolo 
Bypass capacity is about 500,000 cfs, which is approximately 4.5 times greater than the capacity of 
the lower Sacramento River. Consequently, the Yolo Bypass is the principal means of draining the 
Sacramento Valley during major flood events. During non-flood conditions, the Yolo Bypass is 
used for agricultural and wildlife purposes. 
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The Fremont Weir is the principal floodwater control in the Yolo Bypass. However, other local 
waterways and flood management facilities are capable of contributing flows to and inundating 
portions of the Bypass.  Figure 3.2-3 shows the relative frequency of water inundating the Yolo 
Bypass over a period of 32-years (1970 – 2002) (YBWG, 2001). Flood potential in the Bypass is 
present from October through May. As shown, the frequency of flooding in the Bypass peaks in 
January through April and exhibits a sharp decline in May.   

 
 

 

The Sacramento Weir connects the Sacramento River with the Yolo Bypass about 3 miles 
upstream of the American River confluence. When the water surface elevation reaches 27.5 feet 
mean sea level (msl), the weir can be opened to release water from the Sacramento River into the 
Bypass. The Sacramento Weir is a critical flood management facility for reducing potential flood 
damage in the vicinity of the City of Sacramento. 

Cache Creek enters the northern Yolo Bypass through a concrete culvert in the southeast corner 
of the Cache Creek Settling Basin, just north of I-5. This water flows east by gravity to the Tule 
Canal through a small canal located north of I-5 and the Yolo Shortline Railroad trestle. Irrigation 
water sources in the northern bypass include the Knights Landing Ridge Cut, Cache Creek, and 
Willow Slough to the west and the Sacramento River and Tule Canal to the east. Rainfall runoff 
and irrigation tailwater from adjoining cropland is also pumped through the East Bypass Levee in 
the northernmost area of the Bypass (YBWG, 2001). 

During high flow events (historically during late fall or winter), when the settling basin is at 
capacity, Cache Creek water flows into the Bypass over a large, concrete “step ladder” spillway 
structure built into the western Yolo Bypass levee. During these events (and when the Bypass is 
not inundated), some of the water is diverted by a gated diversion structure, located north of the 
Yolo Shortline Railway, into the Conaway Canal, where it flows south. 

Figure 3.2-3 
Frequency of Flooding Within Yolo Bypass 

Source: YBWG, 2001 
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Existing Surface Water Hydrology 

Sacramento River  
As previously described, the Sacramento River is a highly regulated waterway that is influenced by: 
upstream water storage facilities; water diversions for agricultural, municipal, and industrial 
purposes; and the flood damage reduction system. These facilities manage the water originating 
in the Sacramento River watershed. 

Flows in the Sacramento River are subject to wide variability on both a seasonal basis and a year-
to-year basis. Seasonally, flows in the river vary as a result of runoff from local tributaries and 
releases from the major water storage reservoirs. On a year-to-year basis, flows in the river vary 
according to annual precipitation levels, volume of carryover storage in reservoirs, and releases to 
downstream water uses. Figure 3.2-4 shows the mean monthly flows of the Sacramento River as 
estimated at the proposed point of diversion for the period of water years 1922 through 1994. The 
average annual flow of the Sacramento River for this period is estimated to be about 13.5 MAF as 
measured at the Project area. Because the three diversion/intake siting options considered within 
this EIR are located in close proximity to each other, hydrologic properties of the Sacramento 
River are the same for each option. 

 
 

 
Figure 3.2-4 

Existing Mean Monthly  
Sacramento River Flow at the 

Proposed Point of Diversion 
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Water Year Classification 
The Sacramento Valley 40-30-30 Index (Index) was developed by the SWRCB as part of its Bay-
Delta regulatory activities. The Index is computed as a weighted average of a water year’s April-
July unimpaired runoff (40 percent), the same water year’s October-March unimpaired runoff (30 
percent), and the previous water year’s Index (30 percent). A cap of 10 MAF is put on the 
previous water year’s index in order to account for required flood control reservoir releases.  

A water year with a 40-30-30 Index equal to or greater than 9.2 MAF is classified as “wet,” while 
a water year with an Index equal to or less than 5.4 MAF is classified as “critical.” Water years 
with 40-30-30 index values between 5.4 and 9.4 MAF are classified as “above normal,” “below-
normal,” or “dry” (DWR, 2004f). 

Flow Exceedance 
To better understand the probable range of flows that are present in the Sacramento River, mean 
monthly River flows were calculated for the Project area, for water years 1922 through 1994, 
were ranked in order, and were assigned a relative duration according to the percent of time 
present or exceeded.  As a result, a flow exceedance curve was created illustrating the full range 
of flow conditions that occurred over the 73-year period of record. 

Figure 3.2-5 illustrates the flow exceedance curve for the Sacramento River as calculated for the 
Project area.  As shown, mean monthly flows range from a low of 4,580 cubic feet per second 
(cfs) to a high of 83,580 cfs. About 50 percent of the time, flows equal or exceed 12,250 cfs. 

Figure 3.2-6 shows the annual Sacramento River flows as measured at the Project area.  

 
 
 
 

Figure 3.2-5 
Flow Exceedance Curve at the 

Proposed Point of Diversion 
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Sacramento-San Joaquin Delta 
The Delta receives runoff from a watershed that includes more than 40 percent of the State’s land 
area. The Sacramento and San Joaquin Rivers unite at the western end of the Delta near Suisun Bay.  

The three major sources of freshwater flowing into the Delta are the Sacramento River, the  
San Joaquin River, and Eastside streams (Mokelumne, Cosumnes, and Calaveras Rivers).  
The Sacramento River (including the Yolo Bypass) contributes from 77 to 85 percent of the 
freshwater inflows to the Delta, while the San Joaquin River contributes about l0 to 15 percent.  
The minor flows of the Mokelumne, Cosumnes, and Calaveras Rivers, which enter into the eastern 
side of the Delta, contribute most of the remainder of the Delta inflow. Approximately 10 percent of 
the Delta inflow is diverted for local uses, 30 percent is diverted for export by the CVP and SWP, 
20 percent is required for salinity control, and the remaining 40 percent provides outflow to the  
San Francisco Bay in excess of minimum regulatory requirements (CALFED, 2000). 

The Sacramento River enters the Delta, as defined by California Water Code § 12220, at 
Freeport, where the average annual flow is about 16 MAF. The maximum mean monthly 
discharge at Freeport for the period of record (water years 1922 through water year 1994)  
was 71,340 cfs; the minimum mean monthly discharge was 4,494 cfs (CALFED, 2000).  

Figure 3.2-6 
Sacramento River Annual Flow at 

Proposed Point of Diversion 
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Figure 3.2-7 shows the mean monthly Delta inflow at Freeport, based on the 73-year period of 
record of 1922 through 1994. 

 

The differences in Sacramento River flows at the proposed Project diversion as compared to the 
Delta inflow at Freeport are because of inflow from the American River basin and the south 
Sacramento streams which convey local runoff into the Sacramento River downstream of the 
proposed Project’s diversion/intake siting options, and because of winter flood flows being 
conveyed through the Yolo Bypass. 

On average, about 21 MAF of water reaches the Delta annually from the combination of water 
sources. In 1977, a year of extraordinary drought, Delta inflow totaled only 5.9 MAF, while 
inflow for 1983, an exceptionally wet year, was about 70 MAF. Dry- and critical-year Delta 
inflow averages about 12 MAF annually. 

Outflow from the Delta follows a similar pattern as inflow; however, because of the 
cumulative effects of water diversions and water exports, an observable decrease in water 
volume occurs. Figure 3.2-8 shows the mean monthly Delta outflow based on the 73 year 
period of record. 

 
Figure 3.2-7 

Mean Monthly Delta 
Inflow at Freeport 



Davis-Woodland Water Supply Project 

 

Davis-Woodland Water Supply Project 3.2-12 ESA / 205413 
Draft Environmental Impact Report April 2007 

 

 
 

Delta inflow and outflow exceedance curves are shown in Figure 3.2-9 and 3.2-10, respectively. 
As shown, Delta outflow is noticeably less than inflow except during peak flow conditions 
exceeding 100,000 cfs.   

 

Figure 3.2-8 
Mean Monthly Delta Outflow 

Figure 3.2-9 
Delta Inflow Exceedance Curve 
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The combined effect of Delta water diversions and water exports is most noticeable when Delta 
inflow is less than 50,000 cfs.  During these condition, the diversion and exports may comprise 
about __ percent of Delta inflow and are readily observable when these figures are compared. 

Comparing figures 3.2-9 and 3.2-10, the combined effect of Delta water diversions and water 
exports is most noticeable when Delta inflow is less than 50,000 cfs.  During these conditions, the 
diversion and exports may comprise about 10 percent of Delta inflow and are readily observable 
when these figures are compared. 

 

Delta Hydraulic Characteristics 
The principal factors affecting Delta hydrodynamic conditions are: (1) river inflow from the 
Sacramento and San Joaquin River systems, (2) daily tidal inflow and outflow through the  
San Francisco Bay, and (3) water exports from the south Delta, primarily through the Banks and 
Tracy Pumping Plants. Each year, the Tracy Pumping Plant (recently renamed the C.W. `Bill' Jones 
Pumping Plant), H.O. Banks Pumping Plant, and CCWD pumping plants pump an average of 
approximately 3.3, 3.8, and 0.1 MAF, respectively. Because tidal inflows are approximately 
equivalent to tidal outflows during each daily tidal cycle, tributary inflows and export pumping are 
the principal variables that define the range of hydrodynamic conditions in the Delta. Large Delta 
outflows occur almost entirely during the winter and spring months. Average winter outflow is 
about 32,000 cfs, while the average summer outflow is about 6,000 cfs (CALFED, 2000). 

 

Figure 3.2-10 
Delta Outflow Exceedance Curve 
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With the addition of water released from storage in Lakes Shasta, Folsom, and Oroville, saltwater 
intrusion into the Delta during summer months has been controlled. Flows from the east side 
streams and the San Joaquin River system also contribute to controlling saltwater intrusion. In 
general, peak winter and spring flows have been dampened, and summer and fall flows have been 
increased. In very wet years, reservoirs are unable to control runoff, and salinity in the Bay is 
nearly reduced to freshwater concentrations (SWRCB, 1999; CALFED, 2000). 

Twice-daily tides move water from San Francisco Bay upstream into the Delta and then back to the 
Bay. Over the tidal cycle, flows move downstream toward the San Francisco Bay during ebb tides and 
move upstream during flood tides. The average peak Delta tidal flow is about 170,000 cfs at Chipps 
Island (the interface between the Delta and Suisun Bay). By comparison, the current combined export 
capacity from the south Delta is about 11,000 cfs. Saltwater intrusion into the Delta during summer is 
controlled by tides, freshwater inflows from reservoir releases, and Delta pumping.  

As an estuarine environment, the Delta contains a mix of freshwater and saltwater. The location 
at which waters within the Delta become predominantly saline is largely dependent upon the 
volume of freshwater flows entering the Delta, which push saltwater towards San Francisco Bay. 
Lower freshwater flow rates allow salt water to intrude upstream further into the Delta. The 
distance from the Golden Gate Bridge to the location where salinity in the Delta equals 2 parts 
per thousand (ppt) is defined as X-2, and the location of X-2 is set to protect fisheries habitat and 
drinking water quality within the Delta (CALFED, 1999). 

QWEST 
Typically, net flow of Delta waters is westward from the San Joaquin and Sacramento Rivers 
across the Delta and then into San Francisco Bay. However, under certain river inflow and south 
Delta export pumping conditions, the direction of flow within certain Delta channels may reverse. 
QWEST represents the estimated net westward flow of the San Joaquin River at Jersey Point, and 
is used as an indicator for flows within the Delta. To a certain extent, QWEST can be used as a 
measure of reverse flow conditions within Delta channels. As QWEST decreases, reverse flows 
in some Delta channels increase.  

Potential Global Climate Change 
In July 2006, the California Department of Water Resources released the report, “Progress on 
Incorporating Climate Change into Management of California’s Water Resources” (DWR 
2006d). This report responds to the Governor’s Executive Order S-3-05 requiring biennial reports 
on climate change impacts to various areas, including state water resources.  

DWR has concluded that future hydrologic conditions in California will likely change when 
compared to the patterns observed over the last century (DWR, 2006d). Although a full 
understanding of water resources changes associated with climate change is uncertain, there is a 
general consensus among recent investigations that the following effects are likely to occur within 
the next 50 to 100 years: (1) increases in air temperature; (2) reductions in Sierra Nevada snowpack; 
(3) earlier snowmelt; and, (4) a rise in sea level (DWR, 2006d; CEC, 2005; Pacific Institute, 2003). 
These changes could have significant implications for water resources within California. 
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A major portion of California’s annual water storage is held within the Sierra Nevada snowpack. At 
present, snowmelt provides most of the average 14 million acre-feet of runoff water from the Sierra 
Nevada during April-July period. DWR estimates that, by 2060, April-July runoff could be reduced 
by 36 percent (DWR, 2006). These changes, along with anticipated changes in the timing of snowfall, 
could reduce reservoir refilling during late spring and early summer. This change could potentially 
reduce the amount of stored water that would otherwise be available during the dry summer season. 
Snowpack and snowmelt changes may therefore result in changes in the operation of water storage, 
conveyance, and pumping systems that supply agricultural and M&I users throughout the state.  

Computer models estimate that global climate change could lead to a sea level rise of 0.6 to 1.9 
feet over the next 100 years (IPCC, 2007). This rise in sea level would increase the frequency 
occurrence of existing 100-year peak high tides in the western Delta to about once in ten years. 
Salt water intrusion from the ocean into the Delta could also increase, potentially resulting in 
degradation of freshwater supplies pumped from the Delta. More fresh water would have to be 
released from upstream reservoirs to control intruding sea water. 

Surface Water Quality 

Sacramento River 
Water quality of the Sacramento River is generally good, and supports a variety of beneficial uses 
including drinking water supplies, irrigation supplies, recreation, and protection of fish and other 
aquatic life (Brown and Caldwell, et al., 1995; Domagalski et al., 2000a). Because most of the 
water in the Sacramento River and its major tributaries (Yuba, Feather, and American Rivers) is 
derived from melting snow that enters the rivers through managed discharges from upstream 
reservoirs, these waterways yield exceptionally high quality runoff, carrying low concentrations 
of dissolved minerals, sediments, and other constituents.  

As water moves downstream through the watershed, it accumulates various pollutants and 
constituents associated with natural and human activities. Major sources of constituents that are  
added to the river include: soils eroded from upland and riparian areas; discharges from agricultural 
practices, including increased salts, pesticides, and soils; runoff from urban land uses containing oils, 
grease, and other materials; and discharges from municipal wastewater treatment facilities that may 
contribute a variety of nutrients, organic materials and disinfectants, such as chlorine. 

The water quality of the Sacramento River varies over the course of the year. Specific seasonal events, 
such as high spring runoff, late summer discharges of agricultural runoff and short-term intense 
rainfall events also have substantial influences on River water quality (Domagalski et al., 2000a). 

Untreated water at the City of West Sacramento Bryte Bend Water Treatment Plant, located on 
the Sacramento River immediately downstream from the Project area, shows good water quality 
with no constituents exceeding applicable drinking water standards or posing a threat to other 
beneficial uses. Table 3.2-2 shows water quality data obtained from this location. As monitored at 
the Bryte Bend Water Treatment Plant, untreated water routinely meets all drinking water 
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maximum concentration levels (MCLs) except for turbidity, odor, and iron. As is typical in a non-
disinfected water sources, the water contains elevated bacterial counts. No regulated volatile 
organic chemicals or synthetic organic chemicals have been detected.  

TABLE 3.2-2 
SACRAMENTO RIVER UNTREATED WATER QUALITY AT CITY OF WEST SACRAMENTO 

Municipal Drinking  
Water Standards Untreated Sacramento River Water 

Constituent, Units MCL SMCL Minimum Maximum Average 

Inorganics (Primary Standards) 
Aluminum, mg/L1 CA 1 -- 0.10 0.570 0.335 
Antimony, mg/L1 0.006 -- <0.006 <0.006 <0.006 
Arsenic, mg/L1 0.01 -- 0.019 <0.002 <0.002 
Barium, mg/L1 CA 1 -- 0.023 0.027 0.026 
Beryllium, mg/L1 0.004 -- <0.001 <0.001 <0.001 
Cadmium, mg/L1 0.005 -- <0.001 <0.001 <0.001 
Chromium, mg/L1 CA 0.05 -- 0.001 <0.005 <0.005 
Fluoride, mg/L1 CA 2.0 -- <0.10 0.20 <0.10 
Mercury, mg/L1 0.002 -- <0.001 <0.001 <0.001 
Nickel, mg/L1 0.1 -- 0.001 <0.01 <0.01 
Nitrate, mg/L (as NO3) 1 45 -- <2.0 <2.0 <2.0 
Nitrate + Nitrite, mg/L (as N) 1 10 -- <0.40 <0.40 <0.40 
Nitrite, mg/L (as N) 1 1.0 -- <0.40 <0.40 <0.40 
Selenium, mg/L1 0.05 -- <0.005 <0.005 <0.005 
Thallium, mg/L1 0.002 -- <0.001 <0.001 <0.001 
Inorganics (Secondary Standards) 
Aluminum, mg/L1 -- 0.2 0.1 0.570 0.335 
Color, color unit1 -- 15 11 15 12 
Copper, mg/L1 -- 1.0 <0.05 <0.05 <0.05 
Foaming agents (MBAS), mg/L1 -- 0.5 <0.5 <0.5 <0.5 
Iron, mg/L1 -- 0.3 0.19 0.380 0.285 
Manganese, mg/L1 -- 0.05 0.01 0.03 0.02 
Odor, TON1 -- 3 <1 2 <2 
Silver, mg/L1 -- 0.1 <0.001 <0.010 <0.010 
Turbidity, NTU2 -- 5.0 3.8 15 9.4 
Zinc, mg/L1 -- 5.0 <0.02 <0.05 <0.05 
Inorganics (Secondary Standards-Ranges) 
Total dissolved solids, mg/L2 -- 500-1000 52 147 93 
Conductivity, µmhos/cm2 -- 900-1,600 76 220 151 
Chloride, mg/L2 -- 250-500 2 10 5 
Sulfate, mg/L2 -- 250-500 2 15 7 
pH, standard unit2 -- 6.5-8.5 6.1 8.2 6.9 
Other Inorganics 
Bicarbonate, mg/L1 -- -- 80 91 85 
Carbonate, mg/L1 -- -- <1.0 <1.0 <1.0 
Alkalinity (total), mg/L2 -- -- 32 99 64 
Calcium, mg/L2 -- -- 7 19 12 
Hardness (total), mg/L2 -- -- 30 93 58 
Magnesium, mg/L2 -- -- 3 11 6 
Sodium, mg/L2 -- -- 3 16 8 
Potassium, mg/L2 -- -- 0.7 1.9 1.1 
Ammonia, mg/L (as N)2 -- -- <0.01 0.03 0.01 
Total Kjeldahl nitrogen, mg/L (as N)2 -- -- 0.1 0.5 0.2 
Orthophosphate, mg/L (as P)2 -- -- 0.01 0.06 0.03 
Total phosphorus, mg/L2 -- -- 0.04 0.12 0.06 
Boron, mg/L2 -- -- <0.1 <0.1 <0.1 
Bromide, mg/L2 -- -- <0.01 0.50 0.03 
Organics 
Dissolved organic carbon, mg/L2 -- -- 1.2 4.7 1.9 
Total organic carbon, mg/L2 -- -- 1.3 4.8 2.0 
UV absorbance, 254 nm/cm -- -- 0.032 0.168 0.061 
Volatile organic chemicals, µg/L1 -- -- ND ND -- 
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TABLE 3.2-2 
SACRAMENTO RIVER UNTREATED WATER QUALITY AT CITY OF WEST SACRAMENTO 

Municipal Drinking  
Water Standards Untreated Sacramento River Water 

Constituent, Units MCL SMCL Minimum Maximum Average 

Synthetic organic chemicals, µg/L1 -- -- ND ND -- 
Unregulated volatile organic chemicals, 
µg/L1 

-- -- ND ND -- 

Unregulated organics, µg/L1 -- -- ND ND -- 
 
 
Source: 1 Untreated water data taken at the Bryte Bend Water Treatment Plant intake, City of West Sacramento, August, 2004 through August, 
2006, City of West Sacramento, 2006.  
2 DWR monthly data, March 2004 through August 2006 for DWR Station A02104.51 at the City of West Sacramento intake. 
MCL = maximum allowable concentration (CA = California) applicable to constituent maximum contaminant level 
mg/L = milligrams per liter 
µg/L = micrograms per liter                                      ND = measured but not detected 
nm = nanometer    NTU = nephelometric turbidity unit 
SMCL = secondary maximum contaminant level  
TON = threshold odor number: the greatest dilution of a sample with odor-free water that still yields a just-detectable odor. 
CA = State of California MCL 
 

 

Previous investigations found that the concentrations of dissolved solids in the Sacramento River 
and its major tributaries are relatively low at all of the sampled locations. Higher concentrations 
of dissolved solids occurred at agricultural drainages such as the Sacramento Slough and Colusa 
Basin Drain, but those flows are diluted upon mixing with Sacramento River water (Domagalski 
and Dileanis, 2000).  

Concentrations of nutrients like nitrates are also low throughout the Sacramento River Basin and 
do not exceed drinking-water standards (Domagalski and Dileanis, 2000). At some locations, 
algae was found to be abundant. Excess algal growth, usually associated with nutrient inputs, is a 
water-quality concern when excessive algae concentrations deplete dissolved oxygen content. 
Excess algae also can contribute to taste and odor complaints in drinking water (Domagalski et 
al., 2000a). No such effects were observed in the Sacramento River or major tributaries. 

Water samples collected from the Sacramento River at Verona on a monthly basis between 
February 1996 and April 1998, just upstream from the Project area, indicate that the Sacramento 
River can be potentially affected by agricultural and mine drainage. Samples were analyzed for the 
pre-emergent herbicides molinate and thiobencarb. Concentrations of molinate and thiobencarb 
were found to be below the detection limits of 0.038 and 0.060 μg/L, respectively; however 
during the late spring and summer, concentrations have been detected as high as 0.964 and 0.125 
μg/L, respectively (Domagalski, 2000). Concentrations of other pesticides have been found to 
correspond with stormwater runoff. Diazinon is applied to orchard crops, especially almonds, 
prunes, and stone fruits, during December and January. Domagalski (1996) found that the Feather 
River contributed the greatest load of Diazinon to the Sacramento River during a single storm 
event, but other streams contribute to the Diazinon load in the river as well. The loading of 
pesticides, such as Diazinon, to the Sacramento River depends in part on the timing of pesticide 
applications and the location of rainfall. 
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Domagalski et al. (2000a) found that historical mining operations within the Sacramento River 
Basin continue to affect water quality. Elevated levels of mercury in streambed sediments 
downstream of mercury and gold mines and in Sacramento River water were detected. The levels 
of mercury were low throughout much of the year; however, the levels increased after storms, and 
at times exceeded the levels intended to prevent accumulation in fish tissue. 

In July 2003, the U.S. EPA Region 9 issued its final 2002 Clean Water Act Section 303(d) list of 
water quality limited (“impaired”) segments of CVRWQCB waterbodies (U.S. EPA, 2003). The 
Sacramento River from Knights Landing to the Delta currently is listed impaired for Diazinon, 
mercury, and unknown toxicity. 

Sacramento-San Joaquin Delta 
Water quality in the Delta changes in response to freshwater inflow, tidal action, releases from 
upstream reservoirs, agricultural and water supply diversions, and discharges into the Delta 
system. Seasonal trends reflect the effects of higher spring/summer runoff and fall/winter low-
flow periods. 

Trends in water quality in the Delta reflect the effects of inflows, tidal exchanges with the  
San Francisco Bay, diversions, and pollutant releases in the Delta. The north Delta tends to have 
better water quality in large part because of the inflow from the Sacramento River. The quality 
of water in the west Delta is strongly influenced by tidal exchange with the San Francisco Bay. 
During low-flow periods, seawater intrusion results in increased salinity. In the south Delta, water 
quality tends to be poorer because of the combination of inflows of poorer water quality from the 
San Joaquin River, agricultural return flows from Delta islands, and effects of CVP and SWP 
pumping that can sometimes increase seawater intrusion from the Bay. Delta water quality is 
influenced by the following: 

• Discharges from Delta islands that have elevated concentrations of total organic carbon  
and salts. 

• High-salinity water from Suisun and San Francisco Bays that intrudes into the Delta during 
periods of lower Delta outflow. 

• Bromides associated with seawater that lead to the formation of brominated compounds in 
treated water supplies. 

• Agricultural drainage into the Delta that can contain elevated levels of nutrients, suspended 
solids, organic carbon, salinity, selenium, and boron in addition to pesticides. 

• Heavy metals, including cadmium, copper, mercury, and zinc, continue to enter the Delta.  
Sources of these metals include runoff from abandoned mine sites, tailings deposits, 
downstream sediments where metals have been deposited over the past 150 years, urban 
runoff, and industrial and municipal wastewater. 

Table 3.2-3 identifies current mean water quality concentrations of selected constituents at 
various locations in the Delta. The following text describes these and other water quality 
parameters relevant to Delta water quality. 
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TABLE 3.2-3 
WATER QUALITY FOR SELECTED STATIONS IN THE DELTA 

Location 
Mean TDS 

(mg/L) 
Mean EC 
(µS/ cm) 

Mean 
Chloride 
(mg/L) 

Mean 
Bromide 
(mg/L) 

Mean DOC 
(mg/L) 

Sacramento River at Greene’s Landing 100 160 6.8 0.018 2.5 
North Bay Aqueduct at Barker Slough 192 332 26 0.015 5.3 
Clifton Court Forebay 286 476 77 0.269 4.0 
Tracy Pumping Plant 258 482 81 0.269 3.7 
CCWD Intake at Rock Slough 305 553 109 0.455 3.4 
San Joaquin River at Vernalis 459 749 102 0.313 3.9 
 
 
Source:  CALFED, 2000 
TDS = total dissolved solids  EC = electrical conductivity 
DOC = dissolved organic carbon  mg/L = milligrams per liter 
µS/cm = microSiemens per centimeter Sampling period varies, depending on location and constituent, but generally is between 
    1990 and 1998. 
 

 

Total Dissolved Solids (TDS) 
Table 3.2-3 shows that mean total dissolved solids (TDS) concentrations are highest in the west 
Delta and in south Delta channels that are affected by the San Joaquin River (CALFED, 2000). 
TDS concentrations in the western Delta result primarily from the intrusion of saline water from 
the San Francisco Bay system. The extent of seawater intrusion into the Delta is a function of 
daily tidal fluctuations, freshwater inflow from the Sacramento and San Joaquin Rivers, the rate 
of exports at the SWP/CVP intake pumps, and the operation of various control structures (e.g., 
Delta Cross-Channel Gates and Suisun Marsh Salinity Control System) (DWR, 2001).  

The Sacramento and San Joaquin Rivers contribute approximately 61 percent and 33 percent, 
respectively, to tributary inflow TDS concentrations within the Delta. TDS concentrations are 
relatively low in the Sacramento River, but because of its large volumetric contribution, the river 
contributes the majority of the TDS load supplied by tributary inflow to the Delta (DWR, 2001). 
Although actual flow from the San Joaquin River is lower than the Sacramento River, the TDS 
concentrations in San Joaquin River water average approximately seven times those of the 
Sacramento River. 

In the southern Delta, TDS is primarily associated with the high salt concentrations carried by the 
San Joaquin River (SWRCB, 1997). Locations in the north Delta at Barker Slough, which is not 
substantially affected by seawater intrusion, and in the Sacramento River at Greene’s Landing 
have lower mean concentrations of TDS. A similar pattern is also seen when mean EC levels are 
used as a surrogate for TDS concentrations (Reclamation and DWR, 2003). 

Salinity 
Excess salinity in Delta water may affect agricultural, industrial, and municipal water supply 
beneficial uses, as well as habitat quality for aquatic biota in the Delta. Sources of salinity include 
seawater intrusion, agricultural drainage, municipal wastewater, urban runoff, connate groundwater, 
and evapotranspiration of plants. Seawater intrusion is the major source of salinity in the Delta 
(CALFED, 2000). 
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Salinity control in the Delta is necessary because the Delta is influenced by the ocean, and 
because Delta water channels are at or below sea level. Unless forced back by continuous 
seaward flow of freshwater, sea water will advance into the Delta and degrade water quality. 
Salinity varies geographically and seasonally within the Delta, and varies depending upon water 
year type (SWRCB, 1997). 

CVP and SWP exports and pumping have the potential to influence the direction of flow at 
various locations throughout the Delta, and thereby have the potential to affect the salinity at 
export locations. Operation of the Banks and Tracy Pumping Plants draws high quality 
Sacramento River water across the Delta and restricts the low quality area to the southeast corner 
(SWRCB, 1997). Each portion of the Delta is dominated by different hydraulic variables, and 
therefore, salinity varies within different sections of the Delta. 

In addition to varying geographically within the Delta, salinity varies seasonally, depending on 
the quantity and quality of freshwater inflows. During winter and early-spring, flows through the 
Delta are usually above the minimum levels required to control salinity. However, for a few 
months in the summer and fall of most years, salinity must be carefully monitored and controlled 
(SWRCB, 1997). During the summer, salinity in the Delta may increase due to decreased inflows 
or discharges from agricultural runoff. Additionally, decreased inflow during the late summer 
increases the possibility that reverse flow could cause increased salt water intrusion within the 
Delta. Salinity control and monitoring is the responsibility of the CVP and SWP, and is regulated 
by the SWRCB. Salinity is monitored because water exported from the Delta for delivery to CVP 
and SWP contractors is used for a variety of municipal, industrial, and agricultural uses 
(SWRCB, 1997; CALFED, 2000). 

X-2 
The term ‘X-2’ refers to the location of 2 parts per thousand (ppt) salinity within the Delta. Its 
position varies and is measured in kilometers upstream of the Golden Gate Bridge. The length of 
time that X-2 must be positioned at set locations in the Delta each month is determined by a 
formula that considers the previous month’s inflow to the Delta from the Sacramento and  
San Joaquin Rivers. February through June are the months regulated by this X-2 standard. 

X-2 is currently used as the primary indicator in managing Delta outflows. It also reflects a 
variety of biological consequences related to the magnitude of: (1) fresh water flowing 
downstream through the Delta, and (2) saltwater moving upstream within the lower portion of the 
Delta. The outflow that determines the location of X-2 also affects the upstream and downstream 
movements of various aquatic organisms, as well as overall water operations of the CVP and 
SWP. The Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta 
defines requirements for maintaining X-2 at Port Chicago and Chipps Island (Figure 3.2-2; 
SWRCB, 1995). 
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Bromide 
Bromide is important from a drinking water perspective because, during chlorination for 
disinfection of drinking water, bromide reacts with natural organic compounds in the water to 
form disinfection by-products (DBPs) such as trihalomethanes (THMs). Four types of THM 
compounds are regulated in drinking water: chloroform, bromodichloromethane, dibromochloro-
methane, and bromoform. 

The primary source of bromide in the Delta is saltwater intrusion. Other sources include  
drainage returns in the San Joaquin River and the Delta, and connate water (saline water trapped 
in sediment when the sediment was deposited) beneath some Delta islands. River and agricultural 
irrigation sources are primarily a recycling of bromide that originated from seawater intrusion.  
As shown in Table 3.2-3, TDS, EC, bromide, and chloride data indicate that seawater intrusion is 
highest in the western and southern portions of the Delta, where the direct effects of recirculated 
bromide from the San Joaquin River exist (DWR, 2001). 

Overall, bromide patterns in the Delta are similar to salinity patterns in the Delta (DWR, 2001). 
Like salinity, bromide concentrations are highest in the west and south Delta channels affected by 
the San Joaquin River (DWR, 2001). Like salinity, bromide concentrations are higher in dry years 
than in wet years, and bromide concentrations are higher during low Delta outflows as compared 
to medium or high flows (DWR, 2001). 

Organic Carbon 
Organic carbon is composed of naturally occurring organic matter from plants and animals. Similar to 
salinity and bromide, organic carbon concentrations in the Delta vary both geographically and 
seasonally. Like salinity and bromide, organic carbon concentrations are higher in west and south 
Delta locations than nearer to the Sacramento River (Table 3.2-3). However, unlike salinity and 
bromide, organic carbon concentrations are typically lowest in the summer and higher during the 
wetter, winter months. Organic carbon is important because of its role in the formation of 
disinfection by-products (DBPs), specifically trihalomethanes (THMs). 

Two forms of organic carbon occur in surface waters:  (1) dissolved organic carbon (DOC), 
which is organic carbon that cannot be removed from water by a 0.45 micron filter; and (2) total 
organic carbon (TOC), which is a measure of all the organic carbon in the water, including DOC 
and organic carbon from particulate matter such as plant residues.  

The Sacramento and San Joaquin Rivers and drainage return flows from in-Delta islands are 
important sources of DOC and TOC to the Delta (CALFED, 2000). Of the DOC loading 
contributed by tributary inflow, the Sacramento River contributes an estimated 71 percent of the 
total carbon load to the Delta (DWR, 2001). The Sacramento River is a major contributor of DOC 
because approximately three-quarters of the total Delta inflow comes from the Sacramento River 
(DWR, 2001). The San Joaquin River contributes approximately 20 percent of the total carbon 
load attributed to tributary inflow (DWR, 2001).  
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Only a portion of DOC is responsible for DBP formation. Studies conducted by DWR (2001) 
suggest that during the winter, 38 to 52 percent of the DBP-forming carbon in the Delta is 
contributed by Delta island drainage, while in the summer during irrigation, island drainage 
contributes to 40 to 45 percent of the DBP-forming carbon.  

3.2.2  Regulatory Setting 
This section discusses the federal, state, and local water laws, policies, and regulations that would 
apply to the Project. 

Federal 

Central Valley Project Improvement Act 
The Central Valley Project Improvement Act (CVPIA) provides that all individuals or districts 
who receive CVP water may transfer all, or a portion, of their supplies for any purpose 
recognized as beneficial under State law, subject to certain terms and conditions. The CVPIA-
mandated process requires approval or disapproval by the U.S. Bureau of Reclamation of 
proposed transfers within 90 days of receipt of a complete written transfer proposal. In the absence 
of such a decision within the 90-day timeframe, the transfer is deemed by law to be approved. 
Reclamation’s decision is made in coordination with the U.S. Fish and Wildlife Service to ensure 
that there are no unreasonable impacts on fish and wildlife.  

The quantity of CVP water available for transfer to the Project Partners may be limited by 
contractual provisions and the POU restrictions on the permits. All transfers must take place 
between willing buyers and willing sellers based on mutually agreeable terms and conditions. 

Clean Water Act 
The Clean Water Act (CWA) established the basic structure for regulating discharges of 
pollutants into the waters of the U.S. The Act specifies a variety of regulatory and non-regulatory 
tools to sharply reduce direct pollutant discharges into waterways, finance municipal wastewater 
treatment facilities, and manage polluted runoff. 

Section 404 of the CWA establishes a program to regulate the discharge of dredged and fill 
material into waters of the U.S., including some wetlands. Activities in waters of the U.S. that are 
regulated under this program include fills for development, water resource projects (e.g., dams 
and levees), infrastructure development (e.g., highways and airports), and conversion of wetlands 
to uplands for farming and forestry. Under Section 404, any person or public agency proposing to 
locate a structure, excavate, or discharge dredged or fill material into waters of the U.S. or to 
transport dredged material for the purpose of dumping it into ocean waters must obtain a permit 
for the proposed activity from the U.S. Army Corps of Engineers (Corps). The Project Partners 
will be required obtain a Section 404 permit for the Project. 
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Under Section 401 of the CWA every applicant for a federal permit or license for any activity 
which may result in a discharge to a water body must obtain a Water Quality Certification that  
the proposed activity will comply with applicable water quality standards. The Project will need to 
obtain a Section 401 Water Quality Certification, issued by the SWRCB, to complete requirements 
for obtaining a Section 404 permit from the Corps or permits from other federal agencies. 

CWA Section 402 regulates point and nonpoint source discharges to surface waters through the 
National Pollutant Discharge Elimination System (NPDES) program. In California, the SWRCB 
oversees the NPDES program, which is administered by the RWQCBs. The NPDES program 
provides for both general permits (those that cover a number of similar or related activities) and 
individual permits. Construction of the Project will require a General Construction Permit for 
stormwater discharges and a dewatering permit; operation will require a General Industrial Permit 
for stormwater discharges.  

Rivers and Harbors Act 
The Corps U.S. Army Corps of Engineers (Corps) regulates the construction of any structure or 
work within navigable waters under Sections 9 and 10 of the Rivers and Harbors Act (RHA).  
The Corps  regulates the construction of: wharves, breakwaters, and jetties; bank protection and 
stabilization projects; permanent mooring structures, vessels, and marinas; intake and outfall 
pipes; canals; boat ramps; aids to navigation; and other modifications affecting the course, 
location condition, and capacity of navigable waters. The Corps’ jurisdiction under RHA is 
limited to “navigable waters,” or waters subject to the ebb and flow of the tide shoreward to the 
mean high water mark that may be used for interstate or foreign commerce. The Corps  must 
consider the following criteria when evaluating projects within navigable waters:  (1) the public 
and private need for the project; (2) reasonable alternative locations and methods; and (3) the 
beneficial and detrimental effects on the public and private uses to which the area is suited. The 
Project Partners will be required to obtain a Section 10 permit for the Project. 

State 

State Water Rights 
California’s system of water rights is referred to as a "dual system" in which both the riparian 
doctrine and the prior appropriation doctrine apply. Riparian rights result from the ownership of 
land bordering a surface water source (a stream, lake, or pond). These rights normally are senior 
in priority to most appropriative rights, and riparian landowners may use natural flows directly 
for beneficial purposes on riparian lands without a permit from the SWRCB. Normally either a 
riparian right or appropriative right is needed for the diversion and beneficial use of water. 

Appropriative rights are acquired by diverting surface water and applying it to beneficial use. Prior 
to 1914, appropriative rights could be obtained by simply diverting and using the water, posting a 
notice of appropriation at the point of diversion, and recording a copy of the notice with the County 
Recorder. Since 1914, the acquisition of an appropriative right also requires a permit from the 
SWRCB. 
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Sections 11128 and 11460 through 11463 of the California Water Code, provide that any 
watershed or area where water originates shall not be deprived of the right to use the water that is 
reasonably required to adequately supply the beneficial needs of the watershed, or area, or the 
inhabitants or property in the watershed or area by the operation of the SWP or CVP. These 
sections of the Code establish a priority for users located in the Sacramento Valley to divert and 
use water that would otherwise be exported by the SWP or CVP to other areas outside of the 
watershed of origin. This priority is hereafter referred to as the priority for area of origin users, 
and has been recognized by DWR and state water contractors as reflected in Article 18 of the 
individual state water contracts. This article declares that the state has no liability to replace water 
shortages to state water contractors resulting from the operation of area-of-origin statutes. 

The SWRCB is responsible for overseeing the water rights and water quality functions of the state. 
The SWRCB has jurisdiction to issue permits and licenses for appropriation from surface and 
underground streams. The California courts have jurisdiction over the use of percolating ground 
water, riparian use of surface waters, and the appropriate use of surface waters initiated prior to 1914.  

There are no restrictions on who can hold water rights. Thus the owner can be an individual, related 
individuals, non-related individuals, trusts, corporations, government agencies, etc. Appropriative 
water rights are real property (they can be owned separately from the land on which the water is used 
or diverted) and can be transferred from one owner to another, both temporarily or permanently.  
The transfer (sale, lease, or exchange) of water that has been appropriated must be approved by the 
SWRCB. Approval may be granted upon finding that the transfer would not result in injury to any 
other water right and would not unreasonably affect fish, wildlife, or other instream beneficial uses. 

For the SWRCB to determine whether to issue a water-right permit, information including the 
point of diversion, place of use, annual volume of water to be used, and rate of diversion must be 
provided as part of the application for a permit to appropriate water. 

Water that has been appropriated may be transferred from one user to another, provided that the 
transfer does not injure other legal water users and would not unreasonably affect fish, wildlife, 
or other instream beneficial uses, and the transfer is approved by the SWRCB.  Water under a 
pre-1914 right may be transferred without SWRCB approval. 

Porter-Cologne Act 
Under the Porter-Cologne Act, water quality objectives are limits or levels of water quality 
constituents or characteristics that are established for reasonable protection of beneficial uses. 
The Porter-Cologne Act requires the RWQCB to establish water quality objectives, while 
acknowledging that water quality may be changed to some degree without unreasonably  
affecting beneficial uses. Designated beneficial uses, together with the corresponding water 
quality objectives, also constitute water quality standards under the Clean Water Act. Therefore, 
the water quality objectives form the regulatory references for meeting State and Federal 
requirements for water quality control. A change in water quality is only allowed if the change is 
consistent with the maximum beneficial use of the waters of the State, would not unreasonably 
affect the present or anticipated beneficial uses, and would not result in water quality lower than 
that specified in applicable water quality control plans (CVRWQCB, 1998). 
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Basin Plans and Water Quality Objectives 
The Porter-Cologne Act provides for the development and periodic review of Water Quality 
Control Plans (Basin plans) that designate beneficial uses of California’s major rivers and 
groundwater basins and establish narrative and numerical water quality objectives for those 
waters. Beneficial uses represent the services and qualities of a water body (i.e., the reasons why 
the water body is considered valuable), while water quality objectives represent the standards 
necessary to protect and support those beneficial uses. Basin plans are primarily implemented by 
using the NPDES permitting system and the issuance of waste discharge requirements (WDRs) to 
regulate waste discharges so that water quality objectives are met. Basin plans provide the 
technical basis for determining waste discharge requirements and taking regulatory enforcement 
actions if deemed necessary. 

Basin plans have been adopted for the Sacramento and San Joaquin River Basin (Region 5; 
CVRWQCB, 1998) and for the San Francisco Bay Region (Region 2; SWRCB, 1995). 

Both Region 2 and 5 RWQCBs have set water quality objectives for all surface waters in  
their respective regions for the following substances and parameters:  ammonia, bacteria, 
biostimulatory substances, chemical constituents, color, dissolved oxygen, floating material, oil 
and grease, pH, radioactivity, salinity, sediment, settleable material, suspended material, tastes 
and odors, temperature, toxicity, and turbidity. In addition, Region 2 has adopted standards for 
bioaccumulation, population and community ecology, sulfides, and constituents of concern for 
municipal and agricultural water supplies, while Region 5 has adopted standards for pesticides. 
Specific objectives for concentrations of chemical constituents are also applied to bodies of water 
based on their designated beneficial uses (CVRWQCB, 1995; SWRCB, 1995). 

Water quality objectives applicable to all groundwater have been set for bacteria, chemical 
constituents, radioactivity, tastes and odors, and in Region 5, for toxicity (CVRWQCB, 1998; 
SWRCB, 1995). 

Streambed Alteration Agreement Program 
Under Sections 1600-1616 of the California Fish and Game Code, notification to the California 
Department of Fish and Game (CDFG) is required by any person, business, state or local 
government agency, or public utility that proposes an activity that will substantially divert or 
obstruct the natural flow or substantially change of use any material from the bed, channel, or 
bank of any river, stream, or lake, or deposit or dispose debris, waste, or other material containing 
crumbled, flaked, or ground pavement where it can pass into any river, stream, or lake. The 
Streambed Alteration Agreement that the notifying entity and CDFG execute after such 
notification identifies potential impacts of construction and mitigation measures required to 
minimize and avoid impacts. Construction of the Project will require a Streambed Alteration 
Agreement. 
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State Reclamation Board Approval 
Any project encroaching into rivers, waterways, and floodways within and adjacent to federal  
and State authorized flood control projects or within designated floodways must receive approval 
from the Reclamation Board. Under Water Code Sections 8534, 8608, and 8710 – 8723, the 
Reclamation Board is required to enforce, within its jurisdiction, on behalf of the State of 
California, appropriate standards for the construction, maintenance, and protection of adopted 
flood control plans that will best protect the public from floods. The area of the Reclamation 
Board’s jurisdiction includes the entire Central Valley, including all tributaries and distributaries 
of the Sacramento and San Joaquin Rivers and Tulare and Buena Vista Basins. The Reclamation 
Board exercises jurisdiction over the levee section, the waterside area between project levees, a 
10-foot-wide strip adjacent to the landward levee toe, within 30 feet of the top to the banks with 
no levees, and within designated floodways adopted by the Board. 

State Beneficial Uses and Water Management Purposes 
The following beneficial uses are relevant to the proposed Project and are applicable throughout 
California; they are defined in the California Water Code §13050(f) as including domestic, 
municipal, agricultural, and industrial supply; power generation; recreation; aesthetic enjoyment; 
navigation; and preservation and enhancement of fish, wildlife, and other aquatic resources or 
preserves.  

The CVPIA amended the previous authorizations of the CVP to include fish and wildlife 
protection, restoration, and mitigation as project purposes having equal priority with irrigation 
and domestic uses, and fish and wildlife enhancement as a project purpose equal in priority to 
power generation. The CVPIA identifies a number of specific measures to meet these purposes. 

CVPIA´s general purposes are to:  

• Protect, restore, and enhance fish, wildlife, and associated habitats in California’s Central 
Valley and Trinity river basins 

• Address the Central Valley Project’s impacts on fish, wildlife, and associated habitat 

• Improve the Central Valley Project’s operational flexibility 

• Increase water-related benefits provided through expanded use of voluntary water 
transfers and improved water conservation 

• Contribute to the State of California’s interim and long-term efforts to protect the San 
Francisco Bay/Sacramento-San Joaquin Delta Estuary 

• Achieve a reasonable balance among competing demands for project water, including 
requirements for fish and wildlife, agriculture, municipal and industrial, and power 
contractors. 
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Local 

Local Plans 
The Yolo County General Plan (Yolo County, 1983), Cities of Woodland and Davis General 
Plans (City of Woodland, 2002; City of Davis, 2001), and the UC Davis Long Range 
Development Plan (UC Davis, 2003) contain goals, policies, and objectives addressing surface 
water hydrology and water quality that would apply to the Project. 

TABLE 3.2-4 
SURFACE WATER-RELATED OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

CON 23 Sacramento River and Putah Creek. Yolo County shall encourage additional use of Sacramento River and 
Putah Creek Water. 

CON 24 Water Resources Plan. Yolo County shall continue to evaluate water resources and to maintain the Yolo 
County Water Resources Plan. That Plan shall be carried out, where appropriate, by the implementation of 
this General Plan, as amended. 

CON 38 Provision of Water. Yolo County shall coordinate with providing agencies to assure that sufficient clean 
water is available for existing, approved, and presently planned uses. First priority for water resources 
shall go to existing legal land uses. 

CON 39 Coordination/Water Agencies. Yolo County shall develop or amend those portions of the Conservation 
Element which include waters in coordination with any Countywide water agency and with all district and 
city agencies which have developed, served, controlled, or conserved water for any purpose for the Yolo 
County or any city or district in Yolo County. 

CON 40 Water Pollution Prevention. Yolo County shall prohibit surface water courses or groundwater recharge 
areas to be used for dumping sites for toxic materials or secondarily treated waste water and shall support 
agricultural practices to minimize chemical and nutrient runoff, erosion, and siltation, and support the use 
of check dams. 

City of Woodland 

Goal 7.A. To protect and enhance the natural quantity and qualities of the Woodland area’s rivers, creeks, sloughs, 
and groundwater. 

Policy 7.A.3. The City shall cooperate with other jurisdictions in jointly studying the potential for using surface water 
sources to balance the groundwater supply so as to protect against aquifer overdrafts and water quality 
degradation. 

Policy 7.A.5. The City shall continue to require the use of feasible and practical best management practices (BMPs) to 
protect receiving waters from the adverse effects of construction activities and urban runoff. 

City of Davis 

Goal WATER 2 Ensure sufficient supply of high quality water for the Davis Planning Area. 
Policy WATER 2.3 Maintain surface water quality. 

Goal WATER 4 Monitor issues in the region that affect quality and quantity of water in the Davis Planning Area. 
Policy WATER 4.2 Maintain contact with other appropriate State, Federal and local agencies. 

UC Davis 

Diverse Water 
Supply. 

Maintain existing dependable supplies of high quality water from a variety of sources to serve diverse 
campus water needs. 

Water 
Conservation. 

Conserve and re-use water to safeguard aquifers. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
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Sacramento River Basinwide and Regional Water Management Plans 
In the mid-1990s, the Sacramento River Settlement Contractors initiated discussions with 
Reclamation for CVP contract renewals. This process resulted in the Sacramento River Settlement 
Contractors, in cooperation with Reclamation and with assistance from DWR, preparing the 
Sacramento River Basinwide Water Management Plan. Finalized in 2004, the plan identified 
potential water management improvements, including sub-basin level management actions and 
system improvement (water use efficiency) projects. This planning process resulted in a high  
level of regional cooperation among the Sacramento River Settlement Contractors, other CVP 
contractors, government agencies, and stakeholders. The Sacramento River Settlement Contractors 
and Reclamation are currently cooperating to finalize a regional water management plan that will 
encourage further regional and subbasin coordination, including meeting the CALFED Targeted 
Benefits and establishing proposed Quantifiable Objectives associated with numerous projects.  
The partnerships, cooperation, and ideas developed as part of the plan were a primary catalyst for 
the Sacramento Valley Water Management Agreement (SVWMA) discussed below. 

Sacramento Valley Water Management Agreement and Integrated 
Regional Water Management Plan 
In 1995, the SWRCB adopted a Water Quality Control Plan for the Bay-Delta. In July 1998, the 
SWRCB conducted a water rights hearing to consider how to implement the Water Quality 
Control Plan, which was an administrative action to allocate responsibility for implementing the 
Water Quality Control Plan objectives to water right holders affecting inflows into, and pumping 
of water from the Bay-Delta. At the request of several stakeholders, the hearing was divided into 
eight phases to facilitate testimony, cross-examination, and potential settlements. 

More than 40 water suppliers in the Sacramento Valley negotiated and entered into the 
Sacramento Valley Water Management Agreement (SVWMA) with: Reclamation; DWR; the 
U.S. Fish and Wildlife Service (USFWS); the California Department of Fish and Game (CDFG); 
and the State Water Contractors. Signed in 2002, the SVWMA describes the need for a 
cooperative regional approach to improve local, regional, and statewide water supply reliability 
and quality, while providing supplies to help implement water quality standards in the Delta. Its 
proposed implementation will offer relief to water-short areas of the Sacramento Valley, provide 
additional water supplies for the Delta, and support water transfers to CVP and SWP users. 
Several of the senior water rights holders that may transfer water supplies to the Project Partners 
are also participants in the implementation of the SVWMA. (NCWA, 2006). 

A draft Integrated Regional Water Management Plan (IRWMP) was released in August 2006. 
The IRWMP objectives are to improve the economic health of the region; improve regional water 
supply reliability for local water users, the region, and California; improve flood protection and 
floodplain management; improve and enhance water quality; and protect and enhance the 
ecosystem. To ensure consistency, the IRWMP underwent extensive coordination and 
cooperation among regional planning partners, including entities with existing subregional 
IRWMPs or comparable plans, such as Butte County and Shasta County, and those currently 
developing plans, such as Yuba and Yolo Counties. 
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3.2.3  Impacts and Mitigation Measures 

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, adverse 
change in the physical conditions within the area affected by the project. A surface water hydrology/ 
water quality impact would be considered significant if it would result in any of the following: 

• Violate any water quality standard or waste discharge requirement; 
• Otherwise substantially degrade water quality; or 
• Cause substantial injury to any legal user of water involved. 

Methodology 
Detailed modeling using computer models developed by Reclamation and DWR was conducted 
for this EIR to evaluate the potential effects of Project operations on the Sacramento River and 
Delta water resources. Hydrologic, hydrodynamic, and water quality conditions were modeled for 
existing conditions and future conditions, with and without implementation of the Project, to 
determine the potential Project impacts. A summary description of the models used and the key 
assumptions made in the analysis is presented in this discussion. Detailed information on the  

The monthly demand schedule in Table 2-3 of Appendix B has a total annual demand of 56.7 
TAF. This demand schedule is referred to in Appendix B and this EIR as the “56 TAF/yr 
scenario.” The 56 TAF/yr level of diversion has slightly greater demands for Sacramento River 
water than Alternative 4 because UC Davis decided to reduce its projected total 2040 demands 
from 7.0 TAF/yr to 5.9 TAF/yr and to plan to use 2.0 TAF/yr of its existing Solano Project water 
supply in its domestic water system to help meet these demands after the hydrologic modeling 
work began.  

Because the projected diversions for the Proposed Project (which total about 46 TAF/yr) and all 
of the alternatives are lower than the 56 TAF/yr scenario, the hydrologic modeling for this EIR 
slightly overestimates the potential environmental effects of the Proposed Project and alternatives 
on flows in the Sacramento River and Delta. The analysis of alternatives to the proposed Project 
is presented in Section 5 of this Draft EIR. 

The potential effects of the Project on upstream CVP and SWP reservoir storage levels, reservoir 
releases, Sacramento River in-stream flows, Delta flows, and SWP/CVP export water operations 
were evaluated using the DWR/Reclamation’s California Simulation Model (CALSIM) II. 
Monthly simulated Delta boundary flows from CALSIM II were subsequently used as input to 
DWR’s hydrodynamic/water quality model (Delta Simulation Model, Version 2 [DSM2]). 
Monthly simulated reservoir releases and river flows from CALSIM II were used as inputs to 
Reclamation’s reservoir and river temperature models. Appendix B to this EIR describes the 
criteria used for the CALSIM II, DSM2, and temperature modeling and provides a comprehensive 
set of tabular and graphic presentations of the modeling analysis for the Project. 
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CALSIM II is the comprehensive water planning model developed by DWR and the U.S. Bureau 
of Reclamation. While this model was developed initially to forecast future water deliveries for 
the SWP and the federal CVP, it has been substantially modified over the years and is regularly 
used for CALFED Bay-Delta water supply impact studies, water right studies to the SWRCB, and 
CEQA documents to evaluate the availability of unappropriated water and estimate potential 
changes to surface water hydrology.  

CALSIM II has been subject to extensive peer review in recent years. In 2003, an external review 
panel was commissioned by the CALFED Science Program “…to provide an independent 
analysis and evaluation of the strengths and weaknesses of CALSIM II” (DWR, 2006e). While 
that review made recommendations for continued improvements in the model, the current model 
is comparable to other state-of-the-art models (Close et al. 2003). 

CALSIM II is the best available tool for modeling operations of the CVP and SWP hydrology 
and is the only system-wide hydrologic model being used by Reclamation and DWR to conduct 
planning and impact analyses of the Sacramento River and Delta. The CALSIM II model is being 
used for the planning and assessment of all major CVP and SWP water development projects 
currently in progress. In particular, the Proposed Project analysis is based on the CALSIM II 
studies conducted for the CVP 2004 Operations Criteria and Plan (OCAP) and OCAP biological 
assessment (BA). Reclamation released the OCAP BA CALSIM II studies in February 2004, with 
revisions in June 2004. The Project analysis is consistent with the analysis of recent and current 
water projects affecting the Sacramento River and Delta water resources. 

Key Elements of the CALSIM II Model 
The following discussion provides a description of key elements, assumptions, and limitations  of 
the CALSIM II model used to estimate changes to the hydrology of the Sacramento River and 
Delta resulting from implementing the Proposed Project. 

CALSIM II simulates system operation for a 73-year period using a monthly time-step. The 
model assumes that facilities, land use, water supply contracts, and regulatory requirements are 
constant over this period, representing a fixed level of development and associated water demand 
(LOD) (e.g., 2001 or 2020) within the CALSIM II study area. The LOD reflects water demands 
associated with current and anticipated future land uses in the Central Valley. The 2020 LOD 
values have an overall 3 percent increase in water demand as compared to the 2001 LOD. The 
2020 LOD was derived from the California Water Plan 1998 Update, as published in Bulletin 
160-98 (DWR, 1998).  

New 2030 LOD estimates are currently under preparation but have not been completed. 
Therefore, the 2020 LOD contains the best available long-term water supply and demand 
estimates for the CVP, SWP and associated waterways. The 2020 LOD provides a reasonable 
approximation of 2040 conditions because continuation of the 2001-2020 CVP/SWP water 
demand growth would only yield a 3.0 percent increase by 2040 and continuation of the 2001-
2010 water supply growth would only yield an additional 1.0 percent increase by 2040. The 2020 
LOD also provides a reasonable approximation of the impacts throughout the term of the project  
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because hydrology in the CVP/SWP system would be relatively insensitive to the small estimated 
changes resulting from the proposed Project. In addition, there is no information to conclude that 
changes to these trends for the period from 2020 to 2040 are warranted. Finally, despite its 
limitations, CALSIM II is the only peer-reviwed model available to analyze the impacts of a 
project on the CVP and SWP systems.   

For this reason, many other ongoing studies of water project development that address conditions 
beyond 2020 also use the CALSIM model. Modifying the 2020 LOD, which is a basic assumption 
of CALSIM II, without peer review and concurrence by other users, would create unverifiable 
model results and an increased risk of disagreement by users who have adopted a set of common 
assumptions for using the CALSIM II model 

The historical flow record for October 1921 to September 1994, adjusted for the influence of land 
use changes and upstream flow regulation, is used to represent the possible range of water supply 
conditions. This 73-year historical period provides a sufficient variety of hydrological conditions 
(e.g., droughts and wet-year periods of varying magnitude and length) to evaluate the potential 
consequences of a project that would divert water from the Sacramento River.  

DWR and Reclamation have developed land-use based estimates of water supplies and 
demands for use in the CVP and SWP planning studies that have been incorporated into 
CALSIM II. Data sets are available for 2001 and 2020 levels of development. As discussed 
above, existing conditions in the CALSIM II model are based on 2001 level demands and 
hydrology within the CALSIM II study area, and future conditions are based on 2020 level 
demands and hydrology.  

The Project-specific CALSIM II analyses are based on the CALSIM II assumptions and 
results developed for the 2004 OCAP BA. The 2020 OCAP BA studies represent the water 
supply developments and operations that are considered reasonably likely to be implemented.  

The Project-specific CALSIM II analysis provides information on Delta flows, river flows, water 
deliveries, and reservoir carryover storage, as described in Table 3.2-5. These data are then used 
to assess how diversions associated with the Project would affect deliveries to other water users, 
Delta flow conditions, and in-stream aquatic and fisheries resources. 

A review of the methodology, software, and applications of CALSIM II was conducted in 2003 
(Close et al., 2003). The main limitations of CALSIM II identified during this review are:  

• Monthly time steps. CALSIM II uses monthly time steps. Therefore, CALSIM II does 
not estimate daily variations that may occur in the rivers under actual flow and climate 
conditions.  

• Representation of water uses in the Sacramento Valley. The agricultural and M&I 
demands are modeled in a simplified way. Water demands are land-used based and are 
lumped into one aggregate demand for each of the geographic areas delineated in the 
model, or Depletion Study Area (DSA). In addition, the geographic area of each DSA is 
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much larger than the service areas of many individual water purveyors. Additional model 
resolution for CVP/SWP contractors and non-CVP/SWP water users may be needed to 
improve their representations in CALSIM II.  

• Sacramento Valley Groundwater.  Groundwater in Sacramento Valley is considered in 
CALSIM II. Although Sacramento Valley groundwater is dynamically simulated in 
CALSIM II, there is no pumping limitation from the aquifers in CALSIM II. In addition, 
the historical groundwater pumping is used to estimate local groundwater sources in the 
model; however, the information on the historical pumping is very limited, causing these 
pumping rates to be uncertain.  

Despite these limitations, the monthly CALSIM II model results remain useful for comparative 
purposes. The CALSIM model is recognized as a valuable tool when used as a comparative 
model. In comparative applications, such as for this EIR, the model is run twice; once to represent 
a base condition (No Project) and a second time with a specific change (with Project) to assess 
the change that would result from the Proposed Project. Potential errors or uncertainties that exist 
in the “No Project” simulation are also present in the “with Project” simulation. Thus, the effects 
from potential errors or uncertainties are, to some extent, reduced or accounted for when 
assessing Project effects based on hydrologic changes between alternatives. In this application, 
the model results adequately estimate the potential impacts of the Proposed Project, 
notwithstanding the limitations of CALSIM II previously discussed. 

Analysis of CALSIM II Model Results 
Results from the CALSIM II modeling study were analyzed in order to constrain the potential 
effects of the proposed Project upon Sacramento River, Delta, SWP/CVP and other water project 
operations.  

Considering the limitations of the CALSIM II model  previously discussed, and in order to ensure 
a reasonable interpretation of CALSIM II model output data, data falling within the 90th 
percentiles of the modeled results were considered in the impact analysis for this Draft EIR. The 
90th percentile is the modeling data that falls within a reasonable range and excludes about 10 
percent of the outlying, anomalous data that cannot be reasonably explained. Data located outside 
the 90th percentile were not considered because they may have resulted from modeling anomalies 
and, therefore, may not accurately represent future hydrological conditions. This enables this 
analysis to consider the frequency of occurrence of  model results to be used in the impact 
analysis for this Draft EIR. 

Delta Hydrodynamic and Water Quality Model 
DWR’s hydrodynamic/water quality model – Delta Simulation Model, Version 2 (DSM2) was 
used in conjunction with CALSIM II to evaluate the potential water quality impacts of the 
proposed Project. The DSM2 model is the standard tool for analyzing Delta water quality 
conditions.  
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CALSIM II output provided flow boundary conditions for DSM2. DSM2 calculated 
corresponding changes in water quality in the Delta compared to baseline conditions for a  
16-year period (1976–1991). This 16-year period includes the 1976-77 two-year drought and 
the 1987–1992 six-year drought. Using this shorter period of simulation is standard practice 
for DSM2 planning studies because of the modeling complexity for the water quality analysis 
and the complexities presented when considering the effects of astronomical tides. Appendix 
B to this EIR lists the DSM2 input assumptions and other factors that were used to assess 
potential impacts of the proposed Project. 

Water quality impacts were analyzed using electrical conductivity (EC) as the primary salinity 
parameter. In addition to the DSM2 results, some water quality impacts were assessed directly 
from the CALSIM II output. 

TABLE 3.2-5 
CALSIM II OUTPUT USED FOR IMPACT ANALYSIS 

Delta Flows River Flows Water Deliveries 
Reservoir  
Carryover Storage 

Export at Banks PP 
 
Export at Tracy PP 
 
Georgiana Slough 
 
Delta Cross Channel 
 
QWEST 
 
Total Delta Inflow 
 
Net Delta Outflow 
 
Export-Inflow Ratio 

Trinity River below Lewiston 
 
Sacramento River below 
Keswick 
 
Sacramento River below NCP 
 
Sacramento river below 
Freeport 
 
Feather River below 
Thermalito 
 
Feather River at mouth 
 
America River below Nimbus 
 
American River at H Street 
 
Calaveras River at mouth 
 
San Joaquin River at Vernalis 

CVP North of Delta 
  Agricultural contractors 
  M&I contractors 
 
CVP South of Delta 
  Agricultural contractors 
  M&I contractors 
 
SWP 
  Table A 1 
  Article 21 2 

CVP 
  Trinity 
  Shasta 
  Whiskeytown 
  Folsom 
  CVP North of Delta 
  CVP San Luis 
 
SWP 
  Oroville 
  SWP San Luis 
 
Corps 
  New Hogan 

 
1 The contracts between DWR and the 29 SWP water contractors define the terms and conditions governing water delivery and cost 

repayment for the SWP. Table A refers to an exhibit to each water supply contract. It governs the contractual method for allocating 
available supply and for allocating some of the costs among the contractors. The total of all Table A amounts for deliveries from the 
Delta is 4.133 MAF per year. Each contract’s Table A amount is the amount in AF that is used to determine the portion of available 
supply to be delivered to that contractor each year (DWR, 2002). 

 
2 Article 21 refers to a provision in the water supply contracts between SWP contractors and DWR for delivering water that is available in 

addition to Table A amounts. Article 21 allows SWP contractors to receive additional water deliveries only under specific conditions.  
They are available only when: they will not interfere with SWP allocations; excess water is available in the Delta; and conveyance 
capacity is not being used for SWP purposes or scheduled SWP deliveries.  Article 21 water cannot be stored within the SWP system. 
Water supply under Article 21 becomes available only during wet months of the year, generally December through March.  Because an 
SWP contractor must have an immediate use for Article 21 supply or a place to store it outside of the SWP, not all SWP contractors can 
take advantage of this additional supply. 
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Sacramento River Water Temperature Modeling 
Water temperature modeling was performed to assess potential changes in river temperatures using 
Reclamation’s one-dimensional reservoir and river temperature models, which have been used for 
temperature modeling on the Trinity, Sacramento, Feather, and American River systems. The river 
temperature models provide temperature output for specific river sites:  three locations on the Trinity 
River from Lewiston Dam to the North Fork, 12 locations on the Sacramento River from Keswick 
Dam to Freeport, 12 locations on the Feather River from Oroville Dam to the river mouth, and nine 
locations on the American River from Nimbus Dam to the mouth. Model inputs include reservoir 
releases, stream flows, and climatic data.  

CALSIM II provides input to the temperature models for the 73-year hydrologic period (1922–1994). 
Monthly mean climatic data are based on the U.S. Weather Bureau data. These temperature models 
have been used to evaluate many of the current major Delta water supply and operations projects; the 
temperature models used to evaluate the Project are identical to those used by Reclamation for the 
2004 OCAP BA. Additional information on the temperature modeling can be found in Appendix B. 

Summary of Impacts  
Table 3.2-6 provides a summary of the significant and less-than-significant impacts associated 
with the Project facility options. 

TABLE 3.2-6 
IMPACT SUMMARY OF PROJECT SITING OPTIONS –  

SURFACE WATER HYDROLOGY AND WATER QUALITY  

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.2-1. The Project would violate water 
quality standards or waste discharge 
requirements. 

NI NI NI 

Impact 3.2-2. Project operation would adversely 
affect Sacramento River hydrologic 
conditions or Delta inflow or outflow in a way 
that would conflict with other water 
management objectives or existing beneficial 
uses. 

LS LS LS 

Impact 3.2-3. Project operation would 
substantially degrade water quality in the 
Sacramento River or Delta. 

LS LS LS 

Impact 3.2-4. Project operation would infringe 
upon the water rights of other legal users of 
water. 

NI NI NI 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less-than-significant impact with Mitigation 
LS = Less-than-significant impact 
NI = No Impact 
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Impact Statements and Mitigation Measures 

Impact 3.2-1:  The Project would violate water quality standards or waste discharge 
requirements. 

The Project would improve the quality of treated effluent discharges from the municipal wastewater 
treatment plants of the Cities of Woodland and Davis, and UC Davis. Specifically, the Proposed 
Project would result in an annual reduction of approximately 12,200 tons of salt from the Project 
Partners’ water supply. This would be equivalent to a 54 percent reduction of salt load in the treated 
effluent (unpublished WYA calculations, 2007).  

Reductions in salt loads would help the Project Partners reduce the conductivity of their treated 
wastewater effluent, thereby improving water quality of downstream receiving waters. Existing 
EC levels in the Project Partners’ treated effluent are in excess of these levels and average about 
1,580 μmhos/cm for the City of Woodland, 2,030 μmhos/cm for the City of Davis, and 1,100 
μmhos/cm for UC Davis.  

With implementation of the proposed Project operations, lower water-supply-EC levels would 
directly result in decreased effluent-EC levels. EC would be reduced to approximately 580 
μmhos/cm for the City of Woodland, 510 μmhos/cm for the City of Davis, and 890 μmhos/cm 
for UC Davis (WYA, 2007, unpublished calculations). This would represent substantial 
reductions in EC levels in discharges from the Project Partners’ WWTPs. These reductions in 
EC levels would improve the quality of receiving waters downstream of the wastewater 
treatment facilities. Related effects on Sacramento River and Delta water quality are discussed 
under Impact 3.2-3. 

Potential water quality impacts related to diverting water from the Sacramento River under the 
proposed Project are discussed under Impact 3.2-3.  

The Project would provide a water quality benefit to the Sacramento River or Delta, and would 
not conflict with water quality or other goals and objectives outlined within the Sacramento-San 
Joaquin Basin Plan, the San Francisco Bay Basin Plan, the Sacramento Valley Integrated Water 
Management Plan, or the Sacramento River Basinwide Management Plan. Therefore no impact is 
anticipated. 

Mitigation:  None required. 

__________________________ 

Impact 3.2-2:  Project operation would adversely affect Sacramento River hydrologic 
conditions or Delta inflow or outflow in a way that would conflict with other water 
management objectives or existing beneficial uses. 
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The proposed Project has the potential to affect the following hydrologic conditions: Sacramento 
River flows, Delta flows, and reservoir carryover storage. As shown in the following discussion, 
these estimated changes would be minor changes to Delta flows and exports of water from the  
Delta and would not conflict with existing water management objectives or existing beneficial  
uses. Therefore, the Proposed Project would not have a significant adverse impact on hydrologic 
conditions in the Sacramento River or Delta. The following discussion addresses potential effects of 
the Project on these hydrologic conditions. Complete model results are presented in Appendix B.  

Effects on Sacramento River Flows 
The Project would directly affect Sacramento River flows by diverting water from the river, and 
indirectly by inducing changes in Delta hydrologic conditions that could trigger changes in CVP 
and SWP reservoir operations and pumping in the south Delta. Because the Project would not 
divert more than 100 cfs from the River, its potential maximum effect on flows of the Sacramento 
River and Delta would be minor. 

During periods of the year when the proposed Project would be diverting water from the 
Sacramento River, when Term 91 is not in effect, diversions would equal about 0.3 percent to 0.5 
percent of the total instream flow. This would occur when river flow exceeds 20,000 cfs, which 
typically occurs during the months of December through April, as shown in Figure 3.2-4.  

The maximum decrease in average annual Sacramento River flow be 82 cfs. This change would 
be equivalent to a decrease in annual average flow of approximately 0.4 percent. 

In late-spring and summer months, when Term 91 is in effect, the proposed Project would not 
divert water from the River using the Project Partners’ new water rights because water would be 
released from upstream reservoirs to protect Delta water quality or to meet CVP or SWP water 
contractor demands.  During these times, the proposed Project would only divert from the River 
water that was transferred from upstream senior water rights holders. As a result, the proposed 
Project would not reduce the flows in the River that would otherwise occur during this period: 
when standard provision Term 91 is in effect, the proposed project will not increase the amount 
of water being diverted from the river. 

Figure 3.2-11 illustrates the Sacramento River flow exceedance curve for the river reach located 
downstream of the Proposed Project diversion, with and without proposed Project operations.  
The flow exceedance curves show the percentage of time that a given flow would be observed or 
exceeded. As shown, the figure indicates that only minor fluctuations in monthly river flow would 
occur with Proposed Project operations. These fluctuations are minor and not discernible on this 
figure. 

Changes in downstream Sacramento River flow would be minor and would not conflict with 
other water management objectives or beneficial uses. 
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Sacramento River flow would be affected by water transfers to the Project Partners from 
upstream senior water rights holders. Upstream of the Project area, flows of the Sacramento River 
would increase up to 80 cfs, depending on the month and the location of the transferor’s point of 
diversion on the Sacramento River. Because the transfer of water would occur primarily during 
the summer months (typical Term 91 months), the majority of the transferred supplies would be 
delivered between June and September. However, as shown in Table 3.2-7, instream flow 
increases could occur any time between April and October. Figure 3.2-1 depicts the river reaches 
listed in Table 3.2-7. 

TABLE 3.2-7 
MAXIMUM CHANGES IN SACRAMENTO RIVER FLOW THAT WOULD  

RESULT FROM UPSTREAM WATER TRANSFERS (CFS) 

River Reach OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP 

 Lower Yuba & Feather Rivers 
between Yuba and 
Sacramento River confluence 
 

4 0 0 0 0 1 5 10 6 9 7 8 

 Sacramento River between 
ACID and RD108 delivery 
points 
 

76 0 0 0 0 0 63 79 80 80 80 80 

 Sacramento River between 
RD 108 delivery point and 
confluence of Feather River 
 

76 0 0 0 0 0 63 79 80 80 80 80 

Figure 3.2-11 
Change in the Sacramento River 

Flow with Project 
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TABLE 3.2-7 
MAXIMUM CHANGES IN SACRAMENTO RIVER FLOW THAT WOULD  

RESULT FROM UPSTREAM WATER TRANSFERS (CFS) 

River Reach OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP 

 Sacramento River between 
Feather River confluence and 
proposed Project intake 
 

76 0 0 0 0 1 63 79 80 80 80 80 

 Sacramento River 
downstream of  Project area 
 

0 0 0 0 0 0 0 0 0 0 0 0 

Percent Flow Change Due to 
Maximum Flow Increase 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.5% 0.6% 0.5% 0.7% 0.8% 

 
 
Note: The tabulated monthly increase in river flow is the potential maximum for each month at specific river reach.  Percent flow change due to maximum flow increase  is 
calculated in comparison to values presented in Figure 3.2-4 
Source: MWH, 2007 
 

When compared with the June through October average flows of the Sacramento River shown in 
Figure 3.2-4, which range from 10,000 to 15,000 cfs, the change of instream flow by adding 80 
cfs equals a 0.5 to 0.8 percent increase. 

No flow changes in the Sacramento River downstream of the Project intake would occur as a 
result of the proposed transfer program because the Project would divert water being transferred 
from upstream sources and would not change the amount of water diverted, only the location of 
the diversion point. Upstream changes in Sacramento River flow would be minor and would not 
conflict with other water management objectives or beneficial uses. 

Effects on Delta Hydrology and Diversions 
The proposed Project would affect Delta hydrologic conditions directly by diverting water that 
would otherwise flow to the Delta, and indirectly by changing in Delta hydrologic conditions that 
could trigger changes in CVP and SWP operations and pumping from the south Delta. Table 3.2-8 
shows the results of hydrologic modeling for the Delta with operation of the Proposed Project, 
and the following text describes changes that are predicted to occur with implementation of the 
Proposed Project. 

TABLE 3.2-8 
CHANGES IN DELTA FLOW AND EXPORT 

 Annual Delta Flow or Export (TAF) 

Location  
All Years Wet Years Above-Normal 

Years 
Below-Normal 

Years 
Dry 

Years 
Critical 
Years 

Existing Conditions  2,722 3,823 3,139 2,433 2,057 1,674 Georgiana 
Slough Changes  -4 -5 -5 -6 -3 -1 

Existing Conditions  1,281 1,255 1,315 1,375 1,314 1,147 Delta Cross 
Channel Changes  -2 -3 -2 -2 -1 -1 

Existing Conditions  20,822 34,618 23,960 16,804 12,843 9,391 Total Delta 
Inflow Changes  -33 -37 -50 -46 -24 -10 
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TABLE 3.2-8 
CHANGES IN DELTA FLOW AND EXPORT 

 Annual Delta Flow or Export (TAF) 

Location  
All Years Wet Years Above-Normal 

Years 
Below-Normal 

Years 
Dry 

Years 
Critical 
Years 

Existing Conditions  14,156 27,143 16,714 9,643 6,554 4,703 Net Delta 
Outflow Changes  -27 -35 -48 -38 -15 -1 

Existing Conditions  1,089 3,995 1,269 -129 --770 -247 QWEST 
(Jersey Point) Changes  -0.4 -5 -4 -2 4 6 

Existing Conditions  7,553 19,230 8,556 2,894 1,117 298 
Delta Outflow Changes  -27 -40 -41 -40 -15 5 

Existing Conditions  3,258 3,998 3,724 3,523 2,843 1,821 Exports at 
Banks PP Changes  -5 -1 -1 -12 -2 -10 

Existing Conditions  2,308 2,610 2,574 2,445 2,200 1,544 Exports at 
Tracy PP Changes  -1 -1 -2 5 -7 1 

Existing Conditions  5,567 6,609 6,298 5,968 5,043 3,365 Total 
Banks/Tracy 

Export Changes  -6 -2 -3 -7 -9 -9 
Existing Conditions  124 125 130 132 124 108 Contra Costa 

Water District 
Diversion Changes  0 0 0 0 0 0 

Existing Conditions  55 64 61 60 50 37 North Bay 
Aqueduct/City 

of Vallejo  
Diversion 

Changes 0 0 0 0 0 0 

 
 
Note: Changes are defined as With-Project Conditions minus Existing Conditions. 
Source: MWH, 2007 
 

 

Changes in Delta Inflow and Outflow. Model results predict that operation of the proposed 
Project would decrease average annual Delta inflow by 33 TAF per year, or approximately 0.15 
percent. During critical water years, average Delta inflow would decrease by 10 TAF, or 
approximately 0.10 percent.  

The maximum decrease in annual Delta inflow would be 65 TAF. This change would be 
equivalent to a decrease in annual Delta inflow of approximately 0.3 percent. 

Operation of the proposed Project would decrease average annual Delta outflow by 27 TAF/yr, 
which amounts to about 0.2 percent of the existing Delta outflow. During critical water years, 
operation of the proposed Project would result in a decrease of 1 TAF/yr on average, which 
equals about 0.02 percent.  

The maximum decrease in annual Delta outflow would be 55 TAF. This change would be 
equivalent to a decrease in annual average outflow of approximately 0.4 percent. 

These changes in Delta inflow and outflow would not interfere with any senior water rights 
because only export diversions by the CVP and SWP would be affected by these changes and, 
under the area-of-origin statutes, the Davis-Woodland Project water rights would have priority 



Davis-Woodland Water Supply Project 

 

Davis-Woodland Water Supply Project 3.2-40 ESA / 205413 
Draft Environmental Impact Report April 2007 

 

over CVP and SWP water rights for exports. Also, the changes in Delta inflow and outflow would 
be minor in comparison to natural variability that would be expected to occur on an annual basis. 
Therefore, these changes would not conflict with other water management objectives or 
beneficial uses within the Delta. 

Changes in QWEST. Westerly flow of the San Joaquin River (QWEST) is measured at Jersey 
Point. Because this portion of the Delta is subject to reversal of flows under specific river and 
pumping conditions, QWEST can be used as an indicator of reverse flows within the Delta; when 
QWEST is reduced in value, a corresponding increase in reverse Delta flows can be observed. 
The proposed Project, on average, would reduce QWEST value by less than 1 TAF annually, or 
about 0.04 percent. During critical years, annual average QWEST values would increase by 6 
TAF/yr, or approximately 2.5 percent. On a monthly basis, the changes of QWEST would range 
from a monthly increase of 5 TAF to a monthly decrease of 9 TAF.  

The change in annual QWEST values would be minor in comparison to natural variability that 
would be expected to occur on an annual basis. Therefore, these changes would not conflict with 
other water management objectives or beneficial uses within the Delta. 

Changes in Delta Exports. Operation of the proposed Project would result in minor reductions 
in CVP and SWP exports from the Delta. Long-term average annual pumping at the CVP Tracy 
Pumping Plant would be reduced by about 1 TAF/yr. Long-term average annual pumping at the 
SWP Banks pumping plant would be reduced by 5 TAF, or approximately 0.15 percent. During 
critical water years, pumping at the SWP Banks plant would be reduced by an average of 10 
TAF, or approximately 0.5 percent.  

The maximum reduction of pumping at the CVP Tracy Pumping Plant would be 16 TAF/yr. This 
change would be equivalent to a decrease in annual average CVP Tracy pumping of 
approximately 0.5 percent. The maximum reduction of  pumping at the SWP Banks Pumping 
Plant would be 21 TAF. This change would be equivalent to a decrease in annual average SWP 
Banks pumping of approximately 0.7 percent. 

Diversions at the North Bay Aqueduct/City of Vallejo (NBA) would not be altered, on average. 
Model results indicate that diversions by Contra Costa Water District (CCWD) would not be not 
altered.  

These changes in Delta diversions would reduce the amount of water available for CVP and  
SWP export by only a small amounts, and would not interfere with any senior water rights. In 
addition, the reduction would be minor and within the normal variation of flows at the CVP and 
SWP diversions. Therefore, these changes would not conflict with other water management 
objectives or beneficial uses within the Delta. 

Changes in CVP and SWP Reservoir Carryover Storage.  The amounts of calculated 
carryover storage have effects on the balance between CVP and SWP long-term average annual 
and dry year exports. Reduced reservoir carryover storage would result in reduced SWP and CVP 
water deliveries under certain hydrologic conditions. 
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Changes in average carryover storage for CVP and SWP reservoirs are summarized in  
Table 3.2-9. As shown, the long-term average reduction in carryover storage for the CVP and 
SWP reservoirs (Oroville, Trinity, Shasta, Folsom, and San Luis Reservoirs) would be about  
15 TAF annually, or about 0.2 percent of total storage for all reservoirs. During critical water 
years, Project operations would result in an average reduction of 29 TAF in carryover storage, or 
approximately 0.4 percent of total storage.  

 

TABLE 3.2-9
CHANGES IN CVP AND SWP RESERVOIR CARRYOVER STORAGE 

Carryover Storage (TAF) 

Reservoir  Average of 
all Years 

Average 
of Wet 
Years 

Average of  
Above-

Normal Years 

Average of  
Below-

Normal Years 

Average 
of Dry 
Years 

Average of 
Critical 
Years 

CVP NOD Storage       
Existing 
Conditions  

1,296 1,832 1,532 1,187 1,031 641 Trinity Lake  

Changes  1 0 0 5 0 1 
Existing 
Conditions  

232 235 235 235 232 221 Whiskeytown 
Lake  

Changes  0 0 0 0 0 0 
Existing 
Conditions  

2,572 3,305 3,060 2,630 2,234 1,266 Lake Shasta  

Changes  3 0 1 18 0 -4 
Existing 
Conditions  

529 643 592 574 469 304 Folsom Lake  

Changes  0 0 2 -2 0 -1 
Existing 
Conditions  

4,629 6,015 5,419 4,626 3,966 2,433 Total  

Changes  4 0 3 21 0 -4 

CVP SOD Storage       
Existing 
Conditions  

1,379 1,882 1,494 1,338 1,142 767 New Melones 
Reservoir  

Changes  1 0 0 2 1 0 
Existing 
Conditions  

232 271 259 243 175 205 CVP San Luis 
Reservoir  

Changes  0 2 -3 1 -4 3 
SWP Storage       

Existing 
Conditions  

2,058 2,873 2,328 1,927 1,570 1,208 Lake Oroville  

Changes  -18 -2 -6 -32 -28 -25 
Existing 
Conditions  

334 603 319 165 206 245 SWP San Luis 
Reservoir  

Changes  -1 -3 -3 -14 14 -2 
San Luis Reservoir       

Existing 
Conditions  

566 874 577 408 381 450 Total San Luis  

Changes  -1 -1 -5 -13 10 1 
 
 
Note: Changes are defined as With-Project Conditions minus Existing Conditions. 
Source: MWH, 2007 
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The changes SWP and CVP reservoir carryover storage would range from an average annual 
increase of 50 TAF to an average annual decrease of 66 TAF. These changes would be equivalent 
to an increase in annual average SWP and CVP reservoir carryover storage of approximately 0.6 
percent or a decrease in annual average SWP and CVP reservoir carryover storage of 
approximately 0.7 percent.  

Under certain, drier hydrologic conditions, the reduced carryover storage would result in reduced 
water deliveries to CVP and SWP water users. However, the reduction would be minor in comparison 
to annual CVP/SWP deliveries. Therefore, the changes to reservoir carryover storage that would occur 
would not conflict with other water management objectives or other beneficial uses.  

Effects of Climate Change on Future Water Supply 
Global climate change may ultimately affect the amount of water stored within the California 
Sierra Nevada snowpack, alter the amount of precipitation in the Sacramento River watershed, 
and increase temperatures. Because the snowpack acts as additional water storage, a reduced 
snowpack or reduced total precipitation may affect the amounts of water stored in CVP and SWP 
reservoirs, the timing of reservoir releases, and the total water volumes available for spring and 
summer diversion and use. These effects could increase the duration of Term 91 limits, which 
would, in turn, reduce the amount of surface water available to the Project Partners under their 
new water rights permits. During years with less water available under their water rights, the 
Project Partners would rely on more water transfers or additional groundwater pumping to meet 
demands within their service areas. Increased frequency of drier conditions would increase the 
volume of water to be transferred to meet local water demand. It is not possible to accurately 
estimate the specific changes to water supplies and the duration of Term 91 limits that may occur 
because of climate change.  

Mitigation:  None required. 

__________________________ 
 

Impact 3.2-3:  Project operation would substantially degrade water quality of the 
Sacramento River or Delta. 

Operation of the proposed Project has the potential to change downstream water quality including 
concentrations of salinity and the position of X-2 by diverting water from the Sacramento 
River.The proposed Project would also alter EC levels in wastewater effluent discharged from the 
Project Partner’s municipal wastewater systems.  In addition, the Project has the potential to alter 
both upstream and downstream Sacramento River water temperatures by altering instream flows 
through water transfers and water diversions. The following analysis addresses these topics and 
presents the results of the analysis of related impacts from Project operations. Complete water 
quality model results are presented in Appendix B.  
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Effects on Wastewater Effluent EC 
By replacing groundwater with surface water from the Sacramento River, the Project Partners 
would reduce the levels of salts and other dissolved constituents in their water supplies and 
subsequent wastewater effluents. As measured by EC levels, the proposed Project would reduce 
EC levels: in the City of Davis treated effluent by about 75 percent; in the City of Woodland 
treated effluent by about 63 percent; and in the UC Davis treated effluent by about 19 percent.  
As shown in Table 3.2-10, the reduced EC levels would substantially reduce the EC levels in the 
Project Partners’ treated wastewater effluent. 

TABLE 3.2-10 
CHANGES IN WWTP EFFLUENT ELECTRICAL CONDUCTIVITY 

Project Partner 
Average EC at WWTP 

Discharge 
With-Project EC at 
WWTP Discharge  

City of Davis 2030 510 
City of Woodland 1580 580 
UC Davis 1100 890 
Source: WYA, 2007 

Effects on Sacramento River and Delta Salinity 
Results of salinity (EC) modeling compare with-Project conditions to existing conditions for the 
five water-year types. Modeled EC within the Delta ranged from approximately 160 μS/cm at the 
mouth of the Mokelumne River to above 10,000 at Chipps Island. Table 3.2-11 shows the percent 
changes in EC that would occur as a result of proposed Project operations. The largest average 
monthly increase in EC is estimated to be about 0.3 percent, which would occur at the CCWD 
Old River Intake during the months of December and March. These changes would not conflict 
with water management objectives or beneficial uses within the Sacramento River and Delta, and 
therefore represent a less-than-significant impact to Delta salinity. 

TABLE 3.2-11 
CHANGES IN AVERAGE MONTHLY SALINITY CONCENTRATIONS (EC) 

 Percent  Change in Average EC  

Location  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Old River at CCWD Los 
Vaqueros Intake (Old River) 0.2 0.1 0.3 0.2 0.2 0.3 0.1 0.1 0.2 0.1 -0.2 0.2 

CCWD Proposed Alternative 
Intake Project 0.2 0.1 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.2 -0.1 0.1 

West Canal at mouth of 
Clifton Court 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 0.1 

Delta Mendota Canal at Tracy 
Pumping Plant 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 0.1 

Barker Slough at North Bay 
Aqueduct Intake 0.1 0 0 0 -0.1 0 -0.5 -0.3 0 0.1 0.1 0.1 

Rock Slough at Contra Costa 
Canal Pumping Plant 1 0.2 0 0.2 0.3 0 0 0 0 0.2 0.1 -0.2 0 

 

Source: MWH, 2007 
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Water transfers from senior water rights holders to the Project Partners would not result in  
any change in flow downstream of the proposed Project intake, as shown in Table 3.2-8.  
Water transfers would occur by reducing upstream diversions by senior water rights holders,  
or by water conservation by Browns Valley Irrigation District (BVID). Because these waters 
originate from Sierra Nevada runoff and currently flow downstream through the Sacramento 
River and Delta, they would not significantly contribute to a change in EC within the 
Sacramento River or the Delta.  

Effects on Position of X-2 
The location of X-2, the location where 2 parts per thousand (ppt) salinity within the Delta is 
found, was modeled for water years 1922 through 1994 using the CALSIM II model. Results 
compare with-Project conditions to existing conditions for wet, above normal, below-normal,  
dry, and critical-water year types for proposed Project operations. 

The proposed Project would directly affect the location of X-2 by reducing Sacramento River 
inflow to the Delta and causing an associated reduction of Delta outflow, or indirectly by 
triggering changes in CVP and SWP operations which, in turn would reduce Sacramento 
River inflow to the Delta and cause an associated reduction of Delta outflow. With reduction 
of Delta outflow, the position of X-2 would move upstream. Previous investigations  
have concluded that an upstream movement of X-2 by more than 0.8 km is significant 
(SWRCB, 1999)  

The operation of the proposed Project would result in diversion of up to 100 cfs, which is less 
than 1 percent of the minimum Delta outflow of 11,400 cfs that is required to maintain X-2 at 
Chipps Island. Potential upstream changes in the location of X-2 would be less than 0.1 km 
(330 ft). Changes in X-2 position would range from a monthly decrease of 0.03 km to a 
monthly increase of 0.09 km. These changes would be equivalent to a decrease in X-2 
position of approximately 0.04 percent or an increase in X-2 position of approximately 
0.12 percent. Therefore, these effects would result in a less-than-significant impact to the 
location of X-2.  

Figure 3.2-12 illustrates the changes in X-2 location that would occur as a result of the proposed 
Project. As illustrated by these exceedance curves, the changes in the location of X-2 would be 
minor and not result in a significant adverse environmental impact. 
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Implementing water transfers from upstream senior water rights holders to the Project Partners 
would not result in a substantial change in flow downstream of the proposed Project intake, as 
shown in Table 3.2-8. Therefore, water transfers would not affect the location of X-2.  

Effects on Water Temperature 
Proposed Project operations could affect reservoir releases and other changes in CVP and SWP 
operations, resulting in indirect changes in water temperature within rivers and managed 
waterway in the Sacramento River basin. Temperature model results indicate that changes 
resulting from proposed Project operations would typically be less than 0.1 degree F. On average, 
Project operations would result in changes in water temperature of 0.02 degree For less during all 
water year types and at all modeled points within the river system. During a few specific months, 
temperature changes of greater than 0.6 degree F may occur. These temperature differences 
typically would result from changes in the timing of conveying water from north of the Delta to 
San Luis Reservoir, as estimated by the CALSIM II model. The maximum monthly increase in 
temperature was estimated to occur on the American River during December of a below-normal 
year, and would result in a temperature increase from 46.6 degrees F to 48.2 degrees F, a change 
of 1.6 degrees. 

Figure 3.2-13 presents temperature exceedance curves for the Sacramento River at Red Bluff. 
Variation in temperature conditions between existing and with-Project conditions is not 
discernible within these figures. These impacts would be less than significant. 

Figure 3.2-12 
Change in Location of 

X-2 with Project 
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Effects of Water Transfers on Water Quality 
Transfers of water from senior water rights holders to the Project Partners would result in 
increased pumping of groundwater in the senior water rights holders’ service areas to support 
continued agricultural uses. In comparison to surface water, groundwater within the Sacramento 
Valley commonly exhibits increased levels of total dissolved solids, boron, and other inorganic 
compounds. Increased groundwater usage could therefore result in agricultural return flows that 
contain relatively higher levels of inorganic compounds. However, because these return flows 
(i.e., approximately 55 cfs) would be minor in comparison to the flow of the Sacramento River 
(i.e., approximately 4,500 to 80,000 cfs), no significant changes in the water quality of the 
Sacramento River are anticipated.  

Effects of Climate Change on Water Quality 
Global climate change could produce a rise in sea level and reduced freshwater runoff in the 
Sacramento River system, resulting in an increase of salt water intrusion into the Delta and 
potentially degrading water supplies pumped from the Delta. Although it would be speculative to 
estimate the specific changes in salt water intrusion or the reduced amount of freshwater runoff 
that might result from climate change, it is not anticipated that salt water intrusion would reach 
the location of the proposed Project intake. No changes or potential impacts to Project operations 
are anticipated because of increased salt water intrusion resulting from global climate change. 

Figure 3.2-13 
Change in Sacramento River Water 

Temperature with Project 
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Greater saltwater intrusion into the Delta, combined with reduced runoff from the Sacramento 
and San Joaquin River systems, may require altering releases from SWP and CVP reservoirs to 
maintain Delta water quality objectives, comply with Delta export ratio, or maintain water quality 
at Delta diversions. These effects could increase the duration of Term 91 limits, which would, in 
turn, reduce the amount of surface water available to the Project Partners under their new water 
rights permits. During years with reduced water-rights water available, the Project Partners would 
rely on increased water transfers or additional groundwater pumping to meet demand within their 
service areas. It is not possible to accurately estimate more-specific changes to water quality and 
the duration of Term 91 limits that would result from climate change. 

Mitigation:  None required. 

__________________________ 

Impact 3.2-4:  Project operation would infringe upon the water rights of other legal users of 
water. 

Project operation would result in withdrawal of up to 46 TAF per year of water from the 
Sacramento River. Diversions would consist of water appropriated under the Project Partners’ 
new water rights permits and water transferred from willing senior water rights holders. While 
Project operations could have minor effects on SWP and CVP operations, all Project diversions 
would be in accordance with the new water rights permits issued in accordance with state law. 
Project operations also would not affect Contra Costa Water District (CCWD)or other diversions 
from the Delta. Therefore, no impact would occur.  

As shown in Table 3.2-9 the proposed Project would have minor effects on SWP and CVP water 
exports. Long-term average annual pumping at the CVP Tracy Pumping Plant would be reduced 
by about 1 TAF/yr. This reduction of pumping by the CVP is equivalent to less than 0.1 percent 
of average annual CVP diversions. During critical water years, exports to the CVP would 
increase, on average, by 1 TAF, or approximately 0.06 percent. Long-term average annual 
pumping at the SWP Banks pumping plant would be reduced by 5 TAF, or approximately 0.15 
percent. During critical water years, pumping at the SWP Banks plant would be reduced by an 
average of 10 TAF, or approximately 0.5 percent. 

The maximum estimated annual reduction in pumping at the CVP Tracy Pumping Plant would be 
59 TAF, or approximately 3.0 percent, and would occur during a below-normal year. The 
maximum estimated annual reduction during a critical water year would be 32 TAF, or 
approximately 2.1 percent. The maximum estimated annual reduction in pumping at the SWP 
Banks Pumping Plant would be 85 TAF, or approximately 2.3 percent, and would occur during a 
below-normal year. The maximum estimated annual reduction at the Banks plant during a critical 
water year would be 59 TAF, or approximately 3.4 percent.  
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Diversions at the North Bay Aqueduct/City of Vallejo (NBA) would not be altered, on average. 
However, a maximum estimated annual reduction of 1.7 TAF, or approximately 5.0 percent, 
would occur during a dry-year type. The maximum estimated annual reduction in pumping at the 
North Bay Aqueduct during a critical year would be about 0.78 TAF, or approximately 2.4 
percent. Model results indicate that CCWD diversions would not be not altered.  

These reductions in Delta diversions are minor and would be consistent with provisions of 
applicable area-of-origin water rights law. This potential reduction in downstream Delta 
diversions are so minor that it would not be a significant adverse impact. 

Mitigation:  None required. 

__________________________ 
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3.3  Groundwater Hydrology and Quality 
This section describes existing groundwater hydrology and groundwater quality in the Project area as 
well as in the respective service areas of the potential water transfer parties. This section also presents 
an analysis of potential Project impacts to groundwater hydrology and water quality, and where 
necessary, describes appropriate mitigation measures. This discussion addresses groundwater 
hydrologic conditions in the immediate Project area as well as conditions in the service areas of 
upstream senior water rights holders who may transfer surface water supplies to the Project Partners. 

3.3.1  Environmental Setting 
The following sections describe the groundwater basin/subbasins where the Project and potential 
water sellers are located. The proposed Project and the potential water sellers are all located within 
one of two major groundwater basins, the Sacramento Valley Groundwater Basin and the Redding 
Groundwater Basin. Both of these basins are divided into regional sub-basins, and the sub-basins that 
are relevant to the Project are addressed in the following discussion. Because Browns Valley Irrigation 
District (BVID) would not use groundwater to make water available for a possible water transfer to 
the Project Partners, the BVID groundwater subbasin is not discussed in this analysis. Figure 3.3-1 
shows the locations of the groundwater basins and subbasins that would be affected by the Proposed 
Project. 

Description of the Sacramento Valley Groundwater Basin 
The Sacramento Valley Groundwater Basin is the major groundwater basin in the Sacramento 
River Hydrologic Region and is considered a single aquifer system (Domagalski and Brown, 
1996). The storage capacity of the Sacramento Valley Groundwater Basin is about 114 million 
acre-feet (MAF) beginning at depths of 20 to 60 feet below the land surface. Groundwater 
provides about 31 percent of the water supply for urban and agricultural uses in the region. 
Groundwater quality is generally excellent (DWR, 2003). This groundwater basin is composed of 
18 groundwater subbasins, including the Yolo, Solano, Colusa, and North American Subbasins. 

Yolo Groundwater Subbasin 
The City of Woodland, City of Davis, UC Davis campus and Conaway Preservation Group are 
located in the Yolo Groundwater Subbasin. This subbasin encompasses approximately 400 square 
miles in the southern portion of the Sacramento Valley Groundwater Basin, primarily in Yolo 
County. The subbasin is bounded on the east by the Sacramento River, on the west by the Coast 
Range, on the north by Cache Creek, and on the south by Putah Creek.  

Two main aquifers are present, an intermediate unconfined aquifer at depths of approximately  
200- to 700-feet, and a deep confined aquifer at depths of approximately 700- to 2,700-feet. 
Groundwater, which has historically been pumped mostly from the intermediate aquifer, supplies a 
large portion of the water demand in Yolo County. Groundwater in Yolo County is recharged by the 
Sacramento River, tributaries, agricultural return flows, local precipitation, and contributions from 
adjacent basins. The total groundwater storage capacity for the Yolo Subbasin is approximately  
6.5 MAF (DWR, 2003b). 



Shasta

Mendocino Glenn

Tehama

Butte

Plumas

Yuba
Sutter

Colusa

Placer

SacramentoNapa

Lake Berryessa

Lake Oroville

Folsom Lake

Sacramento River

Feather R
iver

Cache Creek

American River

Lake

Sonoma

Yolo

Solano

Shasta

Mendocino Glenn

Tehama

Butte

Plumas

Yuba
Sutter

Colusa

Placer

SacramentoNapa

Lake Berryessa

Lake Oroville

Folsom Lake

Sacramento River

Feather R
iver

Cache Creek

American River

Lake

Sonoma

Yolo

Solano

HumboldtHumboldt

Clear
Lake
Clear
Lake

5

80

 Project Area

 Davis / UC Davis Sphere of Influence

 Woodland Sphere of Influence

 Sacramento River Basin

GROUNDWATER BASINS

REDDING SUBBASINS

 Anderson

 Bowman

 Rosewood

SACRAMENTO VALLEY SUBBASINS

 Colusa

 North American

 Yolo

0 10

Miles

Davis-Woodland Water Supply Project EIR . 205413 

Figure 3.3-1
Groundwater Basins

SOURCE: DWR, 2003; ESRI, 2006; and ESA, 2007



3.3  Groundwater Hydrology and Water Quality 
 

Davis-Woodland Water Supply Project 3.3-3 ESA / 205413 
Draft Environmental Impact Report April 2007 

Hydrogeology 
The primary water bearing formations comprising the Yolo Subbasin are sedimentary continental 
deposits of Late Tertiary (Pliocene) to Quaternary (Recent) age. Freshwater-bearing units include 
younger alluvium, older alluvium, and the Tehama Formation (Olmstead, 1961; DWR, 1978).  
The younger alluvium consists primarily of silts and clays and, where saturated, yields significant 
quantities of water to wells. The older alluvium consists of loose to moderately compacted silt,  
silty clay, sand, and gravel. Wells penetrating sand and gravel lenses of the older alluvium produce 
between 300 to 1,000 gallons per minute (gpm) of water; wells in the finer-grained portions produce 
between 50 and 150 gpm. The Tehama Formation ranges in thickness from 1,500 to 2,500 feet and 
consists of moderately compacted silt, clay, and silty fine sand enclosing lenses of sand and gravel,  
silt and gravel, and cemented conglomerate. It is the thickest water-bearing unit underlying the Yolo 
Subbasin. Wells completed in this formation can yield up to several thousand gpm. Underlying the 
Tehama Formation are brackish to saline water-bearing sedimentary units (DWR, 2004). 

Subsurface groundwater outflow from the Yolo Subbasin into the Solano Subbasin sometimes occurs. 
Subsurface flow exchanges may also occur beneath the Sacramento River with the South and North 
American Subbasins. Subsurface inflow may occur from the Capay Valley Subbasin (DWR, 2004). 

Groundwater levels within portions of the Yolo Subbasin have shown substantial declines during 
droughts because of increased groundwater pumping and less surface water recharge (e.g., in the 
late 1970s and early 1990s). In most areas, groundwater levels have recovered quickly in subsequent, 
wetter years. Groundwater levels also fluctuate on an annual basis, decreasing during summer and 
autumn periods when recharge is minimal and pumping rates are high, and recharging during the 
wet season. Wells within or adjacent to the Project area are not reported to be undergoing long-
term declines in groundwater level (YCFCWCD, 2004). 

Groundwater Quality 
Groundwater quality within the Yolo Subbasin is characterized by a sodium magnesium, calcium 
magnesium, or magnesium bicarbonate chemistry. The quality is considered good for both 
agricultural and municipal uses, though the water is generally hard to very hard (generally over 
180 mg/L CaCO3) (DWR, 2004). Selenium and boron are found in higher concentrations locally 
(Evenson, 1985). TDS levels range from 107 to 1,300 mg/L and average 574 mg/L (DWR, 2004). 
Localized impairments include elevated concentrations of boron (as high as 2 to 4 mg/L) in 
groundwater along Cache Creek and in the Cache Creek Settling Basin area, increased levels of 
selenium present in the groundwater supplies for the City of Davis, and localized areas of nitrate 
contamination (Evenson, 1985; YCFCWCD, 1992; DWR, 2004).  

Land Subsidence 
Continued groundwater pumping and depletion of local groundwater supplies could result in land 
subsidence. Land subsidence has occurred in the areas within and surrounding the City of Davis, 
UC Davis, and the City of Woodland during and after periods of below-normal rainfall and/or 
increased groundwater pumping (WYA, 2002; LTD Engineering, 2004). The presence of 
subsidence indicates that there are limits to available groundwater supplies and raises questions 
about long-term reliability of the local groundwater supplies and sustainability of pumping from 
local groundwater aquifers (WYA, 2002).  
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Between 1999 and 2005, the most significant areas of land subsidence were observed near the City 
of Davis and Zamora, and in the northern and western portions of Yolo County (D’Onofrio and 
Frame, 2000 and 2006). Further subsidence is projected to occur within and adjacent to the Cities of 
Woodland and Davis, as depicted in Table 3.3-1. This subsidence potentially poses a threat to 
infrastructure, including drainage facilities, if groundwater pumping continues to increase. 

TABLE 3.3-1 
LAND SUBSIDENCE IN YOLO COUNTY, 1999-2030 (INCHES) 

Station 
Change 2005-  

From 1999 Base 
Low Projection,       

1999 to 2030 
High Projection,     

1999 to 2030 

Alhambra (Davis) -1.6 -7.9 -8.3 
Conaway -0.4 N/A N/A 
Library (Woodland) -0.8 -4.7 -14.2 
UC Davis -1.2 N/A N/A 
Zamx (Zamora) -4.7 -24.8 -30.7 
 
 
Source:  D’Onofrio and Frame, 2006; based on ground surface height data.  
 

Colusa Groundwater Subbasin 
RD 108 and River Garden Farms are located in the Colusa Subbasin. This subbasin encompasses 
approximately 1,434 square miles within the larger Sacramento Valley Groundwater Basin.  
The subbasin is bounded on the east by the Sacramento River, on the west by the Coast Range  
and foothills, on the south by Cache Creek, and on the north by Stony Creek (DWR, 2006a). 

Hydrogeology 
The Colusa Subbasin aquifer system is composed of continental deposits of late Tertiary to 
Quaternary age. Quaternary deposits include Holocene stream channel and basin deposits and 
Pleistocene Modesto and Riverbank formations. The Tertiary deposits consist of the Pliocene 
Tehama Formation and the Tuscan Formation (DWR, 2006a). Similar to the Yolo Subbasin, the 
Tehama Formation is the predominant water-bearing unit within the Colusa Subbasin and reaches 
a thickness of 2,000-feet (Olmsted and Davis, 1961). The formation consists of moderately 
compacted silt, clay, and fine silty sand enclosing lenses of sand and gravel, silt and gravel, and 
cemented conglomerate. Occasional deep sands and thin gravels constitute a poorly to moderately 
productive, deep, water-bearing zone. 

Existing well data do not exhibit any long-term trends in groundwater levels (DWR, 2006a). 
Comparison of long-term spring groundwater levels indicates a slight decline in groundwater 
levels associated with the 1976-77 and 1987-94 droughts, followed by recoveries to pre-drought 
conditions. Some wells have shown increased groundwater levels when compared to the pre-
drought conditions of the 1970s. Generally, groundwater level data show an average seasonal 
fluctuation of approximately 5 feet for normal and dry years (DWR, 2006a). 

The storage capacity of the Colusa Subbasin is estimated at approximately 13 MAF (DWR, 
2006a). Groundwater extraction totals about 350 TAF/yr. Deep percolation from applied water is 
estimated to be about 64 TAF/yr (DWR, 2006a). 



3.3  Groundwater Hydrology and Water Quality 
 

Davis-Woodland Water Supply Project 3.3-5 ESA / 205413 
Draft Environmental Impact Report April 2007 

Groundwater Quality 
Calcium-magnesium bicarbonate and magnesium-calcium bicarbonate are the predominant 
groundwater types in the subbasin. TDS values within the Colusa Subbasin range from 120 to  
1,220 mg/L, averaging 391 mg/L (DWR, 2006a). High TDS and boron concentrations occur near  
the community of Knights Landing. High nitrate concentrations occur in groundwater supplies for  
the communities of Arbuckle, Knights Landing, and Willows. Localized areas have high manganese, 
fluoride, magnesium, sodium, iron, chloride, TDS, ammonia, and phosphorus (DWR, 2006a). 

North American Groundwater Subbasin 
The Natomas Central Mutual Water Company is located in the North American Groundwater 
Subbasin, which encompasses approximately 548 square miles in the eastern central portion of 
the Sacramento Valley Groundwater Basin (DWR, 2006b). The Bear River is its northern 
boundary, the Feather River is its western boundary, and the Sacramento River and American 
River are its southern boundary. The eastern boundary is a north-south line extending from the 
Bear River south to Folsom Lake and represents the approximate edge of the alluvial deposits, 
where little or no groundwater flows into or out of the groundwater basin from the rock of the 
Sierra Nevada (DWR, 1997; DWR, 2006b). 

Hydrogeology 
The water-bearing materials of the North American Subbasin are dominated by unconsolidated 
continental deposits that range from Late Tertiary to Quaternary in age. Deposits include 
Miocene/Pliocene volcanics, older alluvium, and younger alluvium. The alluvium can be 
characterized as comprising the upper aquifer system, while older geologic units can be characterized 
as comprising the lower aquifer system. The cumulative thickness of these deposits increases from a 
few hundred feet near the Sierra Nevada foothills on the east to over 2,000-feet along the western 
margin of the subbasin (DWR, 2006b). Most of the groundwater is produced in the northern portion of 
the sub-basin (DWR, 2006b).  

Groundwater levels in northern Sacramento County have generally decreased, with many wells 
experiencing declines at a rate of about 1.5 feet per year for the last 40 years or more (DWR, 
2006b). Groundwater levels in Sutter County generally have remained stable, although some 
wells in southern Sutter County have experienced declines (DWR 1997; DWR, 2006b). 

The estimated storage capacity is approximately 4.9 MAF for the North American Subbasin 
(DWR, 2006b). 

Groundwater Quality 
Three major groundwater types found in the North American Subbasin are magnesium calcium 
bicarbonate or calcium magnesium bicarbonate; magnesium sodium bicarbonate or sodium 
magnesium bicarbonate; and sodium calcium bicarbonate or calcium sodium bicarbonate  
(DWR, 1997). Elevated levels of TDS/specific conductance, chloride, sodium, bicarbonate, 
boron, fluoride, nitrate, iron manganese, and arsenic may be of concern in some locations within 
the subbasin (DWR 1997). 
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High TDS levels exist in an area along the Sacramento River extending from Sacramento 
International Airport northward to the Bear River. The highest levels of TDS are found in an area 
extending just south of Nicholas to Verona, westward toward the Sutter Bypass. Some wells in 
this area have reported TDS levels exceeding 1,000 mg/L. Groundwater from this area also 
contains high levels of chloride, sodium, bicarbonate, manganese, and arsenic (DWR, 2003). 

Description of the Redding Groundwater Basin 
The Anderson-Cottonwood Irrigation District (ACID) is located on lands that are located  
within the Redding Groundwater Basin. The Redding Groundwater Basin is a distinct, major 
groundwater basin in the Sacramento River Hydrologic Region. The Redding Basin is located at 
the northern end of the Central Valley with about half of the basin located in Tehama County  
and the other half within Shasta County. The Redding Groundwater Basin is comprised of six 
subbasins. The Anderson-Cottonwood Irrigation District overlies three of the subbasins 
(Anderson, Bowman, and Rosewood Subbasins). 

The storage capacity for the entire Redding Basin is estimated to be 5.5 MAF over an area of 
approximately 510 square miles (DWR, 2004). 

Anderson Groundwater Subbasin 
The Anderson Groundwater Subbasin, which encompasses approximately 154 square miles, is 
located in the portion of the Redding Groundwater Basin bounded on the west and northwest by 
the Klamath Mountains, on the east by the Sacramento River, and on the south by Cottonwood 
Creek (DWR, 2004). 

Hydrogeology 
The Anderson Subbasin aquifer system is comprised of continental deposits of late Tertiary to 
Quaternary age. The Quaternary deposits include Holocene alluvium and Pleistocene Modesto 
and Riverbank formations. The Tertiary deposits include Pliocene Tehama and Tuscan 
formations.  

The Holocene alluvium represents the perched water table and the upper part of the unconfined 
zone of the aquifer; it is not a significant contributor to groundwater usage. The Modesto and 
Riverbank formations are moderately to highly permeable and yield limited domestic water 
supplies. The permeability of the Tehama and Tuscan formations is moderate to high with well 
yields of 100 to 1,000 gpm (DWR, 2004). 

Recharge to the principal aquifer is mostly by infiltration of streamflows at the margins of the 
subbasin. Infiltration of applied water and streamflows, and direct infiltration of precipitation are 
the main sources of recharge into the alluvium (Pierce, 1983). 

Estimates of groundwater extraction for agricultural and M&I uses are 3 and 20 TAF/yr, 
respectively. Deep percolation of applied water is estimated to be 5.7 TAF/yr. 
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Groundwater Quality 
Groundwater in the Anderson Subbasin is characterized as magnesium-sodium bicarbonate and 
sodium-magnesium bicarbonate type waters. TDS concentrations range from 109 to 320 mg/L, 
averaging 194 mg/L (DWR, 2004). Localized areas with high iron, manganese, and nitrate 
concentrations occur in the subbasin. 

Bowman Groundwater Subbasin 
The Bowman Groundwater Subbasin, which covers approximately 133 square miles, is located in 
the portion of the Redding Groundwater Basin bounded on the west by the Coast Ranges, on the 
north by Salt, Dry, and Cottonwood Creeks, on the east by the Sacramento River, and on the 
south by Red Bluff Arch (DWR, 2004). 

The South Fork of Cottonwood Creek drains the western half of the subbasin and Hooker Creek 
drains the central portion. The eastern extent of the subbasin has many small drainages tributary 
to the Sacramento River. 

Hydrogeology 

The hydrogeology, similar to the Anderson Subbasin, is comprised of continental deposits of late 
Tertiary to Quaternary age. The Quaternary deposits include Holocene alluvium and Pleistocene 
Modesto and Riverbank formations. The Tertiary deposits include Pliocene Tehama and Tuscan 
formations. The permeability of the Tehama and Tuscan formations is moderate to high with well 
yields of 100 to 1,000 gpm (DWR, 2004).  

Recharge to the principal aquifer is mostly by infiltration of streamflows at the margins of the 
subbasin. Infiltration of applied water and streamflows and direct infiltration of precipitation are 
the main sources of recharge into the alluvium (Pierce, 1983). 

Estimates of groundwater extraction for agricultural and M&I uses are .35 and .009 TAF/yr, 
respectively. Deep percolation of applied water is estimated to be 1.5 TAF/yr. 

Groundwater Quality 
Groundwater in the Bowman Subbasin is characterized as magnesium-calcium bicarbonate and 
calcium-magnesium bicarbonate type waters. TDS concentrations range from 70 to 247 mg/L 
(DWR, 2004). Localized areas with high boron concentrations occur in the subbasin. 

Rosewood Groundwater Subbasin 
The Rosewood Groundwater Subbasin, which covers approximately 71 square miles, is located in 
the portion of the Redding Groundwater Basin bounded on the west and northwest by the Coast 
Ranges, on the north by North Fork Cottonwood Creek, and on the southeast by Salt Creek, Dry 
Creek, and Cottonwood Creek (DWR, 2004). 
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Hydrogeology 

The hydrogeology, similar to the Anderson and Bowman Subbasins, is comprised of continental 
deposits of late Tertiary to Quaternary age. The Quaternary deposits include Holocene alluvium 
and Pleistocene Modesto and Riverbank formations. The Tertiary deposits include Pliocene 
Tehama and Tuscan formations. The permeability of the Tehama and Tuscan formations is 
moderate to high with well yields of 100 to 1,000 gpm (DWR, 2004). 

Recharge to the principal aquifer is mostly by infiltration of streamflows at the margins of the 
subbasin. Infiltration of applied water and streamflows, and direct infiltration of precipitation are 
the main sources of recharge into the alluvium (Pierce, 1983). 

Estimates of groundwater extraction for agricultural and M&I uses are .68 and .98 TAF/yr, 
respectively. Deep percolation of applied water is estimated to be 1.2 TAF/yr. 

Groundwater Quality 
Groundwater in the Rosewood Subbasin is characterized as magnesium-calcium bicarbonate and 
calcium-magnesium bicarbonate type waters. TDS concentrations range from 118 to 218 mg/L 
(DWR, 2004). No impairments to groundwater have been identified for this subbasin. 

Characteristics of Groundwater in the Project Area 
The intermediate depth aquifer extends from about 200 feet to 700 feet below the ground surface, 
while the deep aquifer extends from about 700 to 2,700 feet below the ground surface. The City of 
Davis drinking water is supplied from 21 active groundwater wells; 18 wells pump water from the 
intermediate depth aquifer and the three newest wells pump water from the deep aquifer. Most of 
the City of Davis’ intermediate depth wells are screened between 330 and 615 feet below the 
ground surface (WYA, 2002). UC Davis operates six wells exclusively for domestic water supply; 
all UC Davis wells are screened in the deep aquifer between 800 and 1,500-feet below ground 
surface. UC Davis does not have any intermediate depth wells for its domestic water system.1 The 
City of Woodland operates 19 wells, which pump from the intermediate groundwater aquifer and 
are located 200 to 600 feet below ground (LTD Engineering, 2004).  Deeper aquifer water supplies 
in the City of Woodland area have been found to be unsuitable for drinking water purposes. 

Intermediate Aquifer 
Although water levels in the intermediate aquifer have declined during past drought conditions, 
the aquifer has historically fully recovered with the onset of wetter periods. Figure 3.3-2 shows 
the locations of the groundwater wells operated by the City of Davis, the City of Woodland, and 
UC Davis. 

                                                      
1  UC Davis has other wells that pump water from the intermediate aquifer for UC Davis’ utility and field teaching 

and research water systems. These latter wells would not be affected by the proposed Project and therefore are not 
discussed in this EIR. 
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Water Quality 
Table 3.3-2 summarizes the water quality of water found in the intermediate depth aquifer in the 
Project area. 

TABLE 3.3-2 
WATER QUALITY OF INTERMEDIATE DEPTH AQUIFER 

Parameter, Units Average Maximum 
Maximum Contaminant 

Level (MCL) 

Boron, µg/L 800 1,900 -- 

Selenium, µg/L 12 67 50 

Total Chromium, µg/L 22 50 50  

Arsenic, µg/L 3.0 6.4 10 

Nitrate, mg/L 19.8 45 45 

Manganese, µg/L 15 67 50* 

Iron, µg/L <100 260 300* 

Electrical Conductivity,  µmhos/cm 1,053 1,900 900-1,600* 

Total Dissolved Solids,  mg/L 683 1,300 500-1,000* 

Hardness, mg/L 465 680 -- 

pH 7.9 8.1 6.5-8.5* 
  
* Secondary Maximum Contaminant Level (SMCL). Not a health risk but SMCL is set to protect odor, taste, and 

appearance of drinking water. 

SOURCES:  WYA, 2002; California Code of Regulations Title 22 

Water from the intermediate depth wells in the City of Davis is generally very hard (330 to 680 mg/L 
as calcium carbonate [CaCO3]) and high in TDS, ranging from 490 to 1,300 mg/L. Nitrate levels, 
which range up to 45 mg/L, are close to the drinking water limit (45 mg/L) in several City of Davis 
wells. These higher levels, in combination with operational and maintenance problems, have required 
the City of Davis to abandon six wells (Brown and Caldwell, 2006). Because nitrate originates from 
agricultural drainage and surface water runoff, it is expected that higher nitrate concentrations will 
continue to be present and likely increase in the future, as infiltration causes nitrates to move deeper 
(WYA, 2002). 

Boron levels exceed recommended levels for optimum plant growth, but are not high enough to 
adversely affect human health. Arsenic levels from City of Davis wells range from less than 2 to 
6 μg/L, and are below the new national standard of 10 μg/L (WYA, 2002). Chromium levels in 
the intermediate aquifer range up to 50 μg/L, which is the drinking water limit. Selenium 
concentrations are sufficiently high to cause discharge restrictions at the City of Davis Wastewater 
Treatment Plant (WWTP), but are below drinking water limits. The WWTP discharge limit for 
selenium is 5 μg/L. Because the groundwater produced by most intermediate wells has levels  
of selenium ranging from 1 to 67 μg/L, achieving the WWTP discharge limit is problematic.  
The intermediate depth aquifer has experienced contamination in the City of Davis area from 
petroleum-based contaminants, solvents, other dry cleaning chemicals, chlorinated hydrocarbons, 
and less hazardous contaminants such as nitrate (WYA, 2002). 
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The City of Woodland’s existing groundwater supply meets Federal and State water quality 
standards for safe drinking water. However, compliance with some secondary water quality 
standards related to taste, odor, and appearance is less certain. The concentrations of TDS,  
boron, and nitrate are high compared to drinking water standards and to concentrations of these 
constituents in the water supplies of many other towns and cities (Kennedy/Jenks Consultants, 
2005). The observed trend toward higher TDS concentrations in the City’s groundwater supply is 
expected to continue, potentially affecting its acceptance and suitability for human consumption. 
Boron levels exceed recommended levels for optimum plant growth, affecting residential 
landscaping. Nitrate concentrations in the vicinity of Woodland have been continuously rising 
over several decades, making it necessary to isolate aquifer layers containing higher nitrate  
levels in two City of Woodland wells to meet safe drinking water standards (Kennedy/Jenks 
Consultants, 2005). The City of Woodland’s groundwater is vulnerable to historic and present-
day land use activities, including agriculture, historic use of septic systems, gas stations, dry 
cleaners, and existing hazardous materials contamination plumes (City of Woodland, 2006). 

Total dissolved solids in the groundwater range upwards to 1,300 mg/L within the Yolo subbasin. 
Combined with the effects of household efforts to soften the water supply, by exchanging calcium 
and magnesium with sodium, the resulting wastewater salinity concentrations, which result in an 
average electrical conductivity of 1,050 to 2,025 μmhos/cm (CVRWQCB 2003a, 2003b, and 
2005), have been found to be of concern by the CVRWQCB.  

Deep Aquifer 

The deep aquifer is located between about 700 and 2,700 feet below the ground surface. Deeper 
water bearing formations (greater than 2,700 feet below ground surface) are composed of marine 
sediments and are saline. The City of Davis has three deep aquifer wells completed between 
1,490 and 1,800 feet below the ground surface. UC Davis has its deep aquifer wells completed 
between 800 and 1,470 feet below the ground surface, with four of the six wells completed deeper 
than 1,400 feet below the ground surface. The City of Woodland does not operate any deep wells. 

Logs of oil and gas wells in the area indicate that the deep aquifer extends approximately five to 
seven miles west and north of the City of Davis-UC Davis area. The deep aquifer is confined 
between thick clay beds, and appears to be blocked by clay deposits to the east and south. Based 
on driller’s logs, the aquifer consists of unconsolidated sand and gravel interspersed with lenses 
of clay (WYA, 2002). 

Because the deep aquifer is highly confined, future deep wells in the area would begin to interfere 
with each other and draw recharge from a wide area. Pumping tests using the limited number of 
existing wells have confirmed this interference between deep aquifer wells (City of Davis, 2004). 
Future City of Davis deep well pumping could conflict or compete with existing UC Davis  
deep wells. Increased drawdown in the deep aquifer zone could also result in ground subsidence 
as deep clay layers become compressed (Brown and Caldwell, 2006; City of Davis, 2004;  
WYA, 2002).  
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Recent studies of the long-term quality and yield of the deep aquifer indicate that the reliability of 
this aquifer could be at risk if both the City of Davis and UC Davis were to rely on it as their only 
source of water supply (WYA, 2002). With continued groundwater withdrawals, groundwater 
elevation will likely show greater fluctuations and decline in response to dry conditions. 

Water Quality 
Table 3.3-3 summarizes water quality for the deep aquifer in the Project area. 

TABLE 3.3-3 
WATER QUALITY OF THE DEEP AQUIFER 

Parameter, Units Average Maximum 
Maximum Contaminant 

Level (MCL) 

Boron, µg/L 920 1,200 -- 

Selenium, µg/L 4 30 50 

Total Chromium, µg/L <10 14 50  

Arsenic, µg/L 6 12 10 

Nitrate, mg/L 2.9 12 45 

Manganese, µg/L 42 81 50* 

Iron, µg/L 120 480 300* 

Electrical Conductivity,  µmhos/cm 577 930 900-1,600* 

Total Dissolved Solids,  mg/L 376 570 500-1,000* 

Hardness, mg/L 129 410 -- 

pH 8.2 8.4 6.5-8.5* 
  
* Secondary Maximum Contaminant Level (SMCL). Not a health risk but SMCL is set to protect odor, taste, and 

appearance of drinking water. 

SOURCES:  WYA, 2002; Title 22, California Code of Regulations, 2003 

 

Water from the deep aquifer contains moderate levels of hardness and TDS. Available 
information indicates that boron, total chromium including chromium-6, and selenium are not 
problematic constituents (WYA, 2002).  

Water from the deep aquifer zone is generally sodium bicarbonate or mixed cation bicarbonate 
type. Arsenic levels range from 2 to 12 μg/L; the higher end of this range exceeds the national 
standard of 10 μg/L. There does not appear to be a correlation between boron levels and depth; 
the deep wells have the same approximate range of boron concentrations as the intermediate 
wells. Deep wells within the City of Davis’ and UC Davis’ service areas have relatively low 
nitrate concentrations, ranging from 0 to 12 mg/L. Selenium concentrations in water from the 
deep aquifer are generally less than 5 μg/L. Water within the deep aquifer is moderately hard with 
an average of approximately 130 mg/L as CaCO3; hardness levels are much lower than the water 
from the immediate aquifer. The TDS concentration decreases with depth, and averages 
approximately 380 mg/L (WYA, 2002). 
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3.3.2  Regulatory Setting 
Federal 
Safe Drinking Water Act 
The Safe Drinking Water Act (SDWA) was established to protect the quality of drinking water in 
the U.S. The SDWA focuses on waters actually or potentially designated for drinking use, whether 
from surface or underground sources. The SDWA authorized the USEPA to establish safe 
standards of purity and requires all owners or operators of public water systems to comply with 
primary (health-related) standards. State governments, which may assume this power from the 
USEPA, also encourage attainment of secondary standards (nuisance-related standards). 
Contaminants of concern in a domestic water supply are those that either pose a health threat or in 
some way alter the aesthetic acceptability of the water. These types of contaminants are currently 
regulated by the USEPA as primary and secondary maximum contaminant levels (MCLs). 
Primary and secondary MCLs are established for constituents of concern including turbidity, 
TDS, chloride, fluoride, nitrate, priority pollutant metals and organic compounds, selenium, 
bromate, trihalomethane precursors, radioactive compounds, and gross radioactivity. The SDWA 
includes the Wellhead Protection Program and the Underground Injection Control (UIC) program 
wells to prevent degradation of groundwater supplies. Water supplies delivered by the Project 
will be required to comply with the drinking water standards set by the USEPA. 

State 
Groundwater Management Act (AB 3030) 
California’s Groundwater Management Act (Water Code Sections 10750–10755.4) provides 
guidelines under which local agencies may adopt groundwater management plans. It promotes the 
voluntary development of groundwater management plans and provides criteria to ensure 
sustainable groundwater supplies for the future. 

The Act specifies the technical components of a groundwater management plan as well as the 
procedures for such a plan’s adoption, including passage of a formal resolution of intent to adopt 
a groundwater management plan and holding a public hearing on the proposed plan. The Act also 
allows agencies to adopt rules and regulations to implement an adopted plan, and empowers 
agencies to raise funds to pay for the facilities needed to manage the basin, such as extraction wells, 
conveyance infrastructure, recharge facilities and testing and treatment facilities. The passage of 
SB 1938 also required basin management objectives and other additions to be included in the 
groundwater management plans to comply with California Water Code Section 10750 et seq. 
Counties relevant to the proposed Project that have 3030 plans include Colusa, Sacramento, 
Shasta, Tehama, and Yolo. 

State Drinking Water Program 
The California Department of Health Services’ (DHS) Drinking Water Program, part of the Division 
of Drinking Water and Environmental Management, is responsible for DHS implementation of the 
federal SDWA, as well as California statutes and regulations related to drinking water. The Division 
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of Drinking Water and Environmental Management develops and implements the Drinking Water 
Source Assessment Program (DWSAP). The DWSAP Program describes DHS’s procedures for 
conducting drinking water source assessments, such as location of the drinking water source, and 
delineation of zones (based on readily available hydrogeologic information on ground water flow, 
recharge, and discharge, and other information deemed appropriate by the State). 

The DHS regulates the operation of potable and recycled water systems, issues operating permits 
for these facilities, reviews plans and specifications for new facilities, enforces laws and 
regulations including the SDWA, and reviews water quality monitoring results. Furthermore,  
the DHS also conducts source water assessments and evaluates projects utilizing injection and 
extraction into potable groundwater basins. 

Central Valley Regional Water Quality Control Plan 
The CVRWQCB is responsible for the protection of beneficial uses of water resources within the 
Sacramento River Basin. The CVRWQCB uses planning, permitting, and enforcement authorities 
to meet this responsibility and has adopted a Water Quality Control Plan (Basin Plan) for the 
Sacramento River and San Joaquin River Basins and water quality objectives for groundwater 
(CVRWQCB, 1998). Although not a part of the regional water quality control plan, the 
CVRWQCB also has a anti-degradation policy, which specifies that any new supply of water 
recharged into the basin must not degrade the existing groundwater basin. 

Local 
Goals, objectives, and conservation policies outlined in the General Plans of Yolo County, the 
Cities of Woodland and Davis, and the UC Davis LRDP address groundwater hydrology and water 
quality that would apply to the proposed Project. These policies are summarized in Table 3.3-4. 

TABLE 3.3-4 
LOCAL GROUNDWATER HYDROLOGY AND WATER QUALITY  

OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

CON 20 Groundwater. Groundwater shall be protected from overdraft and shall not be encroached upon by 
construction. Impervious surfaces should be reduced or replaced and groundwater recharge enhanced. 
The use of non-impervious surfaces is encouraged. 
 

CON 24 Water Resources Plan. Yolo County shall continue to evaluate water resources and to maintain the Yolo 
County Water Resources Plan. That Plan shall be carried out, where appropriate, by the implementation of 
this General Plan, as amended. 
 

CON 38 Provision of Water. Yolo County shall coordinate with providing agencies to assure that sufficient clean 
water is available for existing, approved, and presently planned uses. First priority for water resources 
shall go to existing legal land uses. 

CON 39 Coordination/Water Agencies. Yolo County shall develop or amend those portions of the Conservation 
Element which include waters in coordination with any Countywide water agency and with all district and 
city agencies which have developed, served, controlled, or conserved water for any purpose for the Yolo 
County or any city or district in Yolo County. 
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TABLE 3.3-4 
LOCAL GROUNDWATER HYDROLOGY AND WATER QUALITY  

OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

CON 40 Water Pollution Prevention. Yolo County shall prohibit surface water courses or groundwater recharge 
areas to be used for dumping sites for toxic materials or secondarily treated waste water and shall support 
agricultural practices to minimize chemical and nutrient runoff, erosion, and siltation, and support the use 
of check dams. 

City of Woodland 

Goal 7.A To protect and enhance the natural quantity and qualities of the Woodland area’s rivers, creeks, sloughs, 
and groundwater. 
 

Policy 7.A.3 The City shall cooperate with other jurisdictions in jointly studying the potential for using surface water 
sources to balance the groundwater supply so as to protect against aquifer overdrafts and water quality 
degradation. 
 

Policy 7.A.4 The City shall help protect groundwater resources from overdraft by promoting water conservation and 
groundwater recharge efforts. 
 

City of Davis 

Goal WATER 2 Ensure sufficient supply of high quality water for the Davis Planning Area. 
 

Policy WATER 2.1 Provide for the current and long-range water needs of the Davis Planning Area, and for protection of the 
quality and quantity of groundwater resources. 
 

Goal WATER 4 Monitor issues in the region that affect quality and quantity of water in the Davis Planning Area. 
 

Policy WATER 4.1 Research, monitor and participate in issues in Yolo County and the area of origin of the City's groundwater 
that affect the quality and quantity of water. 
 

Policy WATER 4.2 Maintain contact with other appropriate State, Federal and local agencies. 
 

UC Davis 

Diverse Water 
Supply. 

Maintain existing dependable supplies of high quality water from a variety of sources to serve diverse 
campus water needs. 
 

Water 
Conservation. 

Conserve and re-use water to safeguard aquifers. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

Yolo County Flood Control and Water Conservation District Water 
Management Plan 
This Groundwater Management Plan was prepared to comply with AB 3030 and SB 1938 
(California Water Code sections 10750 and 10755.4). The Plan’s goal is to maintain or enhance 
local groundwater quantity and quality, resulting in a reliable groundwater supply for beneficial 
uses and avoidance of adverse subsidence. Qualitative basin management objectives include: 

• Minimize the long-term drawdown of groundwater levels; 
• Protect groundwater quality; 
• Minimize changes to surface water flows and quality that directly affect groundwater 

levels or quality; 
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• Facilitate groundwater replenishment and cooperative management projects, including 
subsidence monitoring; and 

• Work collaboratively with and understand the goals and objectives of entities engaged in 
groundwater management in surrounding areas. 

Yolo County Groundwater Ordinance 
Chapter 7, Sections 10-7.101 through 10-7.106 of the County Code address the regulation of 
extraction and exportation of groundwater from Yolo County. This ordinance highlights the 
importance of groundwater to local industry and community use and stipulates that groundwater 
resources of the County not be extracted for use outside the County until: (1) additional surface 
water supplies are obtained; or (2) groundwater overdraft is alleviated. Exceptions are to be 
granted only with a Yolo County Board of Supervisors-approved permit. The ordinance also 
notes that the County and other public agencies within the County have actively attempted to 
secure supplemental surface water to lessen groundwater use. 

Sacramento County Water Ordinance 
Title 3, Section 3.40.090 of the Sacramento County Water Code addresses groundwater and 
surface water export. Groundwater and surface water shall not be transported from the County, 
except pursuant to a permit issued by the Director of the Sacramento County Department of 
Water Resources. This ordinance does not apply to public water purveyors providing water 
service in two or more counties within a legally defined service area. 

Sacramento Groundwater Authority Groundwater Management Plan 
The Sacramento Groundwater Authority (SGA) is a joint powers authority responsible for the 
protection of the regional groundwater basin within Sacramento County north of the American 
River. SGA adopted a groundwater management plan on December 11, 2003, with the goal of 
ensuring viable groundwater resources for agricultural, industrial, municipal, environmental, and 
aesthetic uses (SGA, 2003). Specifically, the plan seeks to maintain or improve groundwater 
quality and elevations, protect against land subsidence and impacts to surface water flows, and 
protect against impacts to water quality in the American River resulting from interaction between 
groundwater and surface water in the American River basin (SGA, 2003) 

Sacramento Valley Integrated Regional Water Management Plan (IRWMP) 
The Northern California Water Association (NCWA), as administrator of the Joint Exercise  
of Powers Agreement (JEPA) for Northern California, coordinated the preparation of the 
Sacramento Valley Draft IRWMP (NCWA, 2006). NCWA represents more than 70 public water 
districts and agencies, water companies, and individual water rights holders with senior rights and 
entitlements to the surface waters of the Sacramento Valley, including Anderson-Cottonwood 
Irrigation District, Browns Valley Irrigation District, Natomas Central Mutual Water Company, 
Reclamation District 108, Conaway Preservation Group, and River Garden Farms Company. 
NCWA’s members also have overlying and appropriative water rights to groundwater resources 
throughout Northern California.  
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Objectives outlined in the Draft IRWMP that are related to the proposed Project include a 
groundwater management and monitoring program with the purpose of improving regional and 
local water supply reliability. Under the Draft IRWMP, siting of groundwater wells should be 
conducted so as to be dispersed in location in order to spread project benefits and minimize 
environmental and third-party impacts. Other goals of the plan with relation to groundwater include 
promoting recharge facilities, ensuring recharge areas are not impacted by urban development, 
supporting distribution facilities, and allocation of facilities to allow for monitoring groundwater 
levels, quality, and recharge.  

Yolo County Integrated Regional Water Management Plan 
The Yolo County Draft Integrated Regional Water Management Plan (IRWMP) was prepared  
by the Water Resource Association of Yolo County (WRA). WRA is a non-profit, mutual  
benefit corporation and consortium of entities that are authorized to provide a regional forum to 
coordinate and facilitate solutions to water management issues in Yolo County. WRA’s nine 
members are the following urban and agricultural water purveyors: Dunnigan Water District,  
RD 2035, Yolo County Flood Control and Water Conservation District, the Cities of Woodland, 
Davis, West Sacramento, and Winters, UC Davis, and Yolo County. 

The goals of the Yolo County IRWMP are to:  

• Ensure an adequate water supply –in both quantity and quality – for the people of Yolo 
County, present and future, in a manner that is efficient, economical, and environmentally 
sound; and 

• Protect the people of Yolo County and property from hazards associated with storm 
runoff and flooding. 

The Draft IRWMP also specifies that groundwater and surface water should be managed 
conjunctively in order to avoid potential impacts from surface water supply development and  
use and from groundwater extraction. Such impacts could include water quality degradation, 
environmental deterioration, and land subsidence. The Draft IRWMP identifies the Davis-
Woodland-UC Davis water supply project as being consistent with IRWMP objectives.  
Potential groundwater level enhancement programs are also discussed (YCFC&WCD, 2006). 

Colusa County Groundwater Management Ordinance 
The Colusa County Groundwater Management Ordinance is contained in Chapter 43 of the 
Colusa County Code. The chapter establishes County policy concerning water transfers to ensure 
that the overall economy and environment of Colusa County is protected. The chapter requires a 
permit for the export of groundwater to areas outside of the County, which must be approved by 
the County Groundwater Commission before transport of groundwater to outside the County can 
be commenced. 
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Shasta County Groundwater Ordinance 
Shasta County Ordinance No. SCC 98-1 was adopted to preserve and protect Redding 
Groundwater Basin resources. The groundwater extraction and export ordinance is codified as 
Chapter 18.08 of the Shasta County Code. The extraction of groundwater to replace a surface 
water supply which has been, is being, or will be exported for commercial purposes is considered 
an extraction of groundwater that is subject to this ordinance. As a result, a permit is required for 
the export of surface water involved in a water transfer that would have a groundwater 
substitution component. 

City of Davis/UC Davis Groundwater Management Plan 
The City of Davis/UC Davis Groundwater Management Plan (GWMP) was prepared to comply 
with AB 3030 and provide information regarding the sustainability of groundwater yield and 
water quality of the local basin (City of Davis, 2006). Objectives of the GWMP include: 

• Minimize the long-term drawdown of groundwater levels; 

• Protect groundwater quality such that it remains viable for public water supply; 

• Prevent adverse inelastic land surface subsidence from occurring as a result of 
groundwater pumping; 

• Minimize changes to surface water flows and quality that directly affect groundwater 
levels or quality; 

• Minimize the effect of groundwater pumping on surface water flows and quality in 
sensitive areas of Putah Creek; 

• Develop, plan, and implement groundwater replenishment and cooperative management 
projects; and 

• Work collaboratively with and understand the goals and objectives of entities engaged in 
groundwater management in surrounding areas. 

Redding Basin Water Resources Management Plan 
The Redding Basin Groundwater Management Plan, prepared to comply with AB 3030, includes 
provisions regarding data development, groundwater monitoring, public entity coordination and 
monitoring, public information and education, export limitations, water quality, well head 
protection, land use, conjunctive use operations, groundwater management facilities, and 
groundwater overdraft and well interference. The plan is intended to provide a starting point for 
regional cooperation in managing local groundwater resources. Three categories of planning 
assumptions were used in developing the plan:  (1) available water supplies, transfers, and 
wheeling; (2) water supply needs; and (3) water supply reliability targets. The Anderson-
Cottonwood Irrigation District is the only water purveyor within the Redding Basin that may 
transfer water to the Project Partners during Project operations. 
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Anderson-Cottonwood Irrigation District (ACID) Groundwater Management Plan 
The goals of the Groundwater Management Plan consist of: 

• Meet the water supply and reliability needs of agricultural water users in the ACID service 
area while practicing optimization principles of responsible groundwater management. 

• Maintain records of groundwater-level and river-stage monitoring. 

• Meet objectives set forth by the Redding Basin Water Resources Management Plan while 
adhering to ACID’s Groundwater Management Plan. 

• Develop a responsible and flexible groundwater supply. 

3.3.3  Impacts and Mitigation Measures  
Significance Criteria 
The state CEQA Guidelines define a significant effect on the environment as a substantial, or 
potentially substantial, adverse change in the physical conditions within the area affected by the 
Project. A groundwater hydrology/water quality impact would be considered significant if it 
would result in any of the following effects, which are adapted from the CEQA guidelines: 

• Violate any water quality standards or waste discharge requirements or otherwise 
substantially degrade groundwater water quality;  

• Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the production rate of pre-existing nearby wells would 
decline to a level which would not support existing land uses or planned uses for which 
permits have been granted). 

• Groundwater pumping associated with Project operations would alter the existing surface 
hydrology. 

Methodology 
The impacts and benefits of the Project to groundwater resources were evaluated in terms of 
potentially foreseeable changes in groundwater levels and groundwater quality. Results for 
groundwater levels with and without the Project were compared for Project area and groundwater 
basins underlying each of the potential water transfer parties to determine the potential for both 
regional and local impacts and benefits. 

Recent water transfer projects that involve substituting groundwater used various methods for 
estimating potential impacts.  The most recent transfers located in the Redding and Sacramento 
Valley groundwater basins include the ongoing Sacramento Valley Water Management 
Agreement (SVWMA) (NCWA, 2001), the Short-Term Environmental Water Account (EWA) 
(DWR, 2003c), and the Lower Yuba River Accord.  A groundwater simulation model was 
developed for the SVMA analysis but has not been released for public review; the EWA analysis 
used a volumetric calculation to estimate regional drawdowns of groundwater levels coupled with 
a mitigation program for minimizing potential impacts. The Yuba Accord studies relied on 
analyzing historic records to assess groundwater effects.  
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For the Davis-Woodland Project, effects of increased water pumping by upstream senior  
water rights holders were analyzed by assessing historical information of overall basin conditions 
and basin response to groundwater pumping und varied conditions and estimating groundwater 
drawdown using the Theis solution.  This method enables estimates of drawdown for average-
year and multi-year drought conditions.  

With this approach, this analysis is capable of: estimating groundwater drawdowns associated 
with implementation of the Project as compared to historic drawdowns; determining effects to 
nearby wells over a range of conditions; determining changes to surface waters associated with 
groundwater changes; identifying potential effects of changing groundwater quality on various 
water uses; determining the effects on land subsidence resulting from groundwater drawdown; 
and characterizing potential cumulative effects associated with other planned water 
transfer/groundwater substitution projects in the region. 

The maximum potential change in Sacramento River flow was determined for each water 
potential water seller considering the volume of water being transferred, the season and duration 
of the transfer, and other potential constraints affecting the volume of water to be transferred 
Results were analyzed to determine to what extent instream flows would be affected.  

Summary of Impacts by Project Option 
Table 3.3-5 presents a summary of the potential environmental impacts of the potential Project 
locations and water transfer options being considered by the Project Partners. 

TABLE 3.3-5 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – GROUNDWATER 

Diversion/Intake Facility Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.3-1. The Project would violate any 
water quality standards or waste discharge 
requirements, or otherwise substantially 
degrade groundwater quality. 
 

LSM LSM LSM 

Impact 3.3-2. The Project would substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such 
that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level. 
 

LSM LSM LSM 

Impact 3.3-3. Groundwater pumping 
associated with Project operations would alter 
the existing surface hydrology. 

LSM LSM LSM 

 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Impact Statements and Mitigation Measures  
Impact 3.3-1:  The Project could violate any water quality standards or waste discharge 
requirements, or otherwise substantially degrade groundwater quality. (Less Than 
Significant Impact with Mitigation) 

Construction Impacts 
Construction of the proposed Project diversion/intake, pipelines, and WTP would require 
dewatering of shallow groundwater in the immediate vicinities of excavations and installation  
of underground features at a limited number of areas where groundwater depths are shallow.   
In order to create a safe working environment free of standing water, when needed, shallow 
groundwater wells would be installed to lower groundwater elevations to about 15 feet below the 
ground surface. During trenchless construction, dewatering may also be necessary to remove 
water from tunnel, launching, and receiving pits. It is not known how much water would be 
withdrawn because the volume would be influenced by the local shallow aquifer character, the 
depth of excavation, and the duration that subsurface work is conducted. 

Groundwater withdrawn from the construction areas would be subsequently discharged to local 
waterways or drainage ditches, or via land application. These discharges may contain sediments, 
dissolved solids, salts, and other water quality constituents found in the shallow groundwater, 
which could degrade the quality of receiving waters. Degradation of local receiving waters from 
the introduction of shallow groundwater during construction dewatering could result in a 
significant impact to receiving waters.  

Project Operations Impacts 
Because surface water from the Sacramento River would be used in place of most local 
groundwater resources, implementation of the Project would reduce use of groundwater supplies 
and minimize pumping for M&I purposes.  The reduction of pumping for M&I purposes would 
contribute to protecting groundwater resources by minimizing the potential for migration of low 
quality waters through the intermediate aquifer into the higher quality deep aquifer. Conversely, 
increased pumping would increase the risk of causing the migration of low-quality groundwater 
into the deep aquifer. 

Increased use of surface water for M&I purposes would also result in discharge of higher quality 
treated effluent from the Project Partner’s wastewater treatment plants. As discussed in Section 
3.2 of this document, surface water contains lower concentrations of salts, dissolved solids, and 
other constituents that could adversely affect downstream beneficial uses of receiving waters. 
Consequently, operation of the proposed Project would improve the quality of the Project 
Partners’ treated wastewater effluent. The Project would not violate any water quality standards 
or WDRs, nor would it substantially degrade water quality. Therefore, no impact would occur. 
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Water Transfer Impacts 
Surface water transferred from senior water rights holders to the Project Partners would be 
replaced by groundwater pumping in their respective service areas. Groundwater pumped as a 
result of Project operations could contain higher levels of salts, dissolved solids, and other 
constituents when compared to surface water presently used in their service areas. The substitution 
and use of groundwater for agricultural purposes could alter the quality of agricultural runoff or 
drainage. The following discussion addresses the potential for these impacts to occur within each 
of the service areas for the potential water sellers who would rely on groundwater to replace the 
surface water supplies. 

Anderson-Cottonwood Irrigation District (ACID) 
Concentrations of regulated water quality constituents are not known to be present within the 
vicinity of ACID (USGS, 1983). Therefore, substitution of groundwater for surface water in these 
areas would not result in any substantial change in quality of irrigation water, and no substantial 
degradation of groundwater quality is anticipated. No water quality standard or waste discharge 
requirement would be exceeded or other beneficial uses adversely affected. No impact would occur. 

Reclamation District 108, River Garden Farms, and Conaway Preservation Group 
TDS and boron concentrations are a known concern occurring in the groundwater in the vicinity of 
these potential water sellers’ service areas (MWH, 2007b). However, substitution of groundwater 
for surface water in these areas would not result in increased levels of boron and TDS in water 
applied to agricultural fields, because groundwater would be diluted with surface water. Therefore, 
it is not anticipated that these increased levels would substantially degrade groundwater quality or 
result in the exceedance of any water quality standard or discharge requirement. Therefore, the 
impact would be less than significant. 

Natomas Central Mutual Water Company (Natomas) 
Groundwater quality is geographically variable within the Natomas service area. Elevated  
levels of TDS, boron, nitrate, manganese, and arsenic occur in some locations (MWH, 2007b). 
However, substitution of groundwater for surface water in these areas would not result in 
substantial increases in these constituents within agricultural water supply, because water used for 
agriculture would first be diluted with higher quality surface water. Therefore, it is not anticipated 
that these increased levels would substantially degrade groundwater quality, or result in the 
exceedance of any water quality standard or discharge requirement, and the impact would be less 
than significant. 

Increased groundwater pumping in the Natomas area has the potential to influence the distribution 
and extent of existing contamination of the shallow aquifer at McClellan Air Force Base. This 
contamination resulted from military and related operations on the Air Force Base, and is comprised 
of a wide array of toxic chemicals including volatile organic carbons, solvents, PCBs, heavy metals, 
and jet fuel. A remediation plan is presently underway and this contamination site is located over 3 
miles away from the proposed Natomas wells. However, the groundwater plume is not fully 
contained or remediated (USEPA, 2005) and may be susceptible to movement by operations of 
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nearby wells. It is not known whether increased pumping by the proposed Project would affect or 
alter the distribution of this contaminant zone. Implementation of Mitigation Measure 3.3-1e, which 
would require assurance that new pumping would not affect contaminant migration, and would 
reduce this potential impact to a less-than-significant level.  

Mitigation Measures 

Mitigation Measure 3.3-1a:  To control and manage shallow groundwater that is pumped 
during temporary construction activities, as well as stormwater runoff, the Project Partners 
shall prepare and implement a Stormwater Pollution Prevention Plan (SWPPP) for all 
construction phases of the project. The SWPPP shall identify pollutant sources that may 
affect the quality of stormwater discharge and shall require the implementation of Best 
Management Practices (BMPs) to reduce pollutants in storm water discharges. 

BMPs may include, but would not be limited to: 

• Measures to reduce turbidity of pumped shallow groundwater prior to discharge, 
including temporary detention before discharge. 

• Excavation and grading activities in areas with steep slopes or directly adjacent to 
open water shall be scheduled for the dry season only (April 30 to October 15), to 
the extent possible.  This will reduce the chance of severe erosion from intense 
rainfall and surface runoff. 

• If excavation occurs during the rainy season, storm runoff from the construction area 
shall be regulated through a storm water management/erosion control plan that shall 
include temporary onsite silt traps and/or basins with multiple discharge points to 
natural drainages and energy dissipaters.  Stockpiles of loose material shall be 
covered and runoff diverted away from exposed soil material.  If work stops due to 
rain, a positive grading away from slopes shall be provided to carry the surface 
runoff to areas where flow would be controlled, such as the temporary silt basins.  
Sediment basins/traps shall be located and operated to minimize the amount of 
offsite sediment transport.  Any trapped sediment shall be removed from the basin 
or trap and placed at a suitable location onsite, away from concentrated flows, or 
removed to an approved disposal site. 

• Temporary erosion control measures (such as fiber rolls, staked straw bales, 
detention basins, check dams, geofabric, sandbag dikes, and temporary revegetation 
or other ground cover) shall be provided until perennial revegetation or landscaping 
is established and can minimize discharge of sediment into nearby waterways.  For 
construction within 500 feet of a water body, appropriate erosion control measures 
shall be placed upstream adjacent to the water body. 

• Sediment shall be retained onsite by a system of sediment basins, traps, or other 
appropriate measures. 

• No disturbed surfaces will be left without erosion control measures in place during 
the rainy season, from October 15th through April 30th.  

• Erosion protection shall be provided on all cut-and-fill slopes.  Revegetation shall be 
facilitated by mulching, hydroseeding, or other methods and shall be initiated as 
soon as possible after completion of grading and prior to the onset of the rainy 
season (by October 15). 
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• A vegetation and/or engineered buffer shall be maintained, to the extent feasible, 
between the construction zone and all surface water drainages including riparian zones. 

• Vegetative cover shall be established on the construction site as soon as possible 
after disturbance. 

• BMPs selected and implemented for the project shall be in place and operational 
prior to the onset of major earthwork on the site.  The construction phase facilities 
shall be maintained regularly and cleared of accumulated sediment as necessary.  
Effective mechanical and structural BMPs that could be implemented at the project 
site include the following: 
– Mechanical storm water filtration measures, including oil and sediment 

separators or absorbent filter systems such as the Stormceptor® system, can 
be installed within the storm drainage system to provide filtration of storm 
water prior to discharge. 

– Vegetative strips, high infiltration substrates, and grassy swales can be used 
where feasible throughout the development to reduce runoff and provide 
initial storm water treatment. 

– Roof drains shall discharge to natural surfaces or swales where possible to 
avoid excessive concentration and channelizing storm water. 

– Permanent energy dissipaters can be included for drainage outlets. 

– The water quality detention basins shall be designed to provide effective water 
quality control measures including the following: 

° Maximize detention time for settling of fine particles; 
° Establish maintenance schedules for periodic removal of 

sedimentation, excessive vegetation, and debris that may clog basin 
inlets and outlets; 

° Maximize the detention basin elevation to allow the highest amount of 
infiltration and settling prior to discharge. 

• Hazardous materials such as fuels and solvents used on the construction sites shall  
be stored in covered containers and protected from rainfall, runoff, vandalism, and 
accidental release to the environment.  All stored fuels and solvents will be contained 
in an area of impervious surface with containment capacity equal to the volume of 
materials stored.  A stockpile of spill cleanup materials shall be readily available at all 
construction sites.  Employees shall be trained in spill prevention and cleanup, and 
individuals shall be designated as responsible for prevention and cleanup activities. 

• Equipment shall be properly maintained in designated areas with runoff and erosion 
control measures to minimize accidental release of pollutants. 

The SWPPP shall also specify measures for removing sediment from water pumped for 
trench dewatering before the water is released to waterways. 
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Mitigation Measure 3.3-1b:  During construction, if groundwater from dewatering 
activities cannot be contained onsite, it shall be pumped into suitable detention facilities or 
Baker tanks or equivalent with sufficient capacity to control the volume of groundwater. 
Tanks shall be equipped with either a gel coagulant, a filter system, or other containment to 
remove sediment. The remaining water will then be discharged to nearby irrigation or 
drainage ditches, in accordance with CVRWQCB requirements for discharges from general 
construction activities and trench dewatering. Within upland areas, sprinkler or other 
irrigation systems may be used to disperse the water over adjacent fields. BMPs, as 
described in the SWPPP, will also be implemented, as appropriate, to retain, treat, and 
dispose of groundwater from dewatering activities. Additional measures shall include, but 
are not limited to: 

• Temporarily retain pumped groundwater, as appropriate, to reduce turbidity and 
concentrations of suspended sediments before discharge to surface waterways. 

• Convey pumped groundwater to a suitable land disposal area capable of percolating flows. 

• Incorporation of other measures from the Caltrans Storm Water Quality Handbook, 
Section 7: Dewatering Operations (2004). 

Groundwater collected during dewatering shall be tested for contamination prior to 
disposal.  Discharges shall comply with CVRWQCB requirements. 

Mitigation Measure 3.3-1c:  A groundwater discharge monitoring program shall be 
implemented to ensure that receiving water quality does not exceed levels that would 
impact aquatic resources and agricultural use.  If monitoring reveals that water quality 
would impact these beneficial uses, discharges to surface waterways will be reduced or 
diluted to acceptable levels, or terminated. If discharges are reduced or terminated, 
groundwater will be disposed through land application. 

Mitigation Measure 3.3-1d:  Mitigation measures specified as a provision for obtaining a 
NPDES General Permit for Stormwater Discharges Associated with Construction Activities 
from the SWRCB shall be implemented. These measures shall be designed to avoid 
exceedance of applicable standards. 

Mitigation Measure 3.3-1e: As a condition of water transfer with Natomas Central Mutual 
Water Company, the Project Partners shall require confirmation, via an appropriate study, 
that groundwater pumping associated with the proposed Project will not expand the 
contamination zone associated with the McClellan Air Force Base superfund site.  

Impact Significance after Mitigation: Less than significant. 

__________________________ 

Impact 3.3-2:  The Project could substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater table level. (Less than Significant with 
Mitigation) 
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Construction Impacts  
The proposed Project would include construction of impermeable surfaces associated with the 
diversion/intake structure and the WTP. Construction of these impermeable surfaces would 
potentially affect local groundwater recharge. However, these impermeable surfaces would be 
limited in extent to less than one half of the 15-acre WTP (including buildings, paved roads, 
storage and treatment facilities, and parking lots) and only a portion of the diversion/intake sites 
(including access roads and on-shore facilities). This area would be very small in comparison to 
adjacent areas that would remain open and permeable. Therefore, impacts to groundwater 
recharge associated with these impermeable surfaces would be less than significant. 

As described in Chapter 2.0 of this EIR, portions of the proposed Project would be constructed 
within areas of shallow groundwater. Groundwater dewatering may be necessary during 
construction of the proposed diversion/intake facilities, portions of the untreated and treated water 
pipelines, and the WTP. Dewatering activities would temporarily reduce groundwater levels to 
approximately 15 feet below ground surface within and directly adjacent to construction areas. 
During trenchless construction, dewatering may be necessary to remove water from tunnel, 
launching, and receiving pits. These impacts would be temporary in duration and highly localized 
to areas within and directly adjacent to construction activities. Although the Project’s limited 
dewatering activities will cause a highly localized lowering of the groundwater table, they will 
not cause a net deficit in aquifer volume or a lowering of the groundwater table in the Yolo Basin, 
Therefore, these impacts would be less than significant. 

Project Operations Impacts 
Operation of the proposed Project would reduce M&I groundwater pumping from the existing 
combined rate of approximately 33 TAF/yr to approximately 7.5 TAF/yr. The proposed Project 
would not contribute to depleting local groundwater supplies or a net deficit in aquifer volume in 
the Project Partners’ service areas. Rather, reduced groundwater pumping by the Project Partners 
would facilitate stabilization or a net increase in groundwater levels. Furthermore, since 
groundwater withdrawals would be reduced, the potential for future land subsidence within the 
Cities of Woodland and Davis, and the UC Davis campus, would also be lessened. Thus, 
operation of the proposed Project would have no adverse impact on groundwater recharge or 
supplies. 

Water Transfer Impacts  

Effects on Groundwater Levels 
Implementation of water transfers and replacing surface water supplies with increased 
groundwater pumping within upstream senior water rights holders’ service areas could result in 
potential groundwater drawdowns during drier water years and multiple-year drought conditions. 
Table 3.3-6 presents a summary of anticipated groundwater drawdowns that would occur with 
implementation of water transfers from upstream senior water rights holders. 
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Anderson-Cottonwood Irrigation District 
During average water year conditions, Project-related pumping by ACID would result in temporary 
drawdown of groundwater levels in the regional aquifer system underlying the area. End-of-the-
year drawdown is estimated to be about 8 to 10 feet when measured at a distance of about 0.25 mile 
from ACID production wells. This drawdown is expected to be seasonal, and groundwater levels 
would naturally recharge to pre-pumping levels by early spring of the following year. 

During multiple-year drought conditions (assuming a 3-year drought), Project-related pumping 
would result in a groundwater level decline of about 6 to 8 feet at 0.25 mile from proposed ACID 
production wells. However, this drawdown is not expected to be long-term. Groundwater levels 
would return to pre-pumping levels following one or more normal to above-normal water years. 
These estimated drawdowns are within the historical range of groundwater level fluctuations 
during drought conditions. Based upon a review of DWR criteria, groundwater pumping in 
ACID’s service area associated with the proposed Project would not adversely affect Sacramento 
River flow (MWH, 2007b). 

Approximately 320 domestic wells and 5 irrigation wells are located within the vicinity of proposed 
ACID groundwater production wells. Existing domestic wells range in depth from 11 to 387 feet, 
while existing irrigation wells range in depth from 80 to 200 feet. The aquifer containing very 
shallow domestic wells (e.g., less than 50 feet depth below the ground surface) is not readily 
hydrologically connected to the deeper aquifer where Project-related pumping would occur. 
Therefore, increased reliance upon groundwater within ACID’s service area would not result in a 
loss of domestic or agricultural wells.  

 

TABLE 3.3-6 
SUMMARY OF ESTIMATED DRAWDOWN WITHIN WATER SELLERS’ SERVICE AREAS (FBGS) 

Existing Irrigation Wells 
within 1 mi. of  

Production Wells 
Existing Domestic Wells within 

1 mi. of Production Wells 

Water Seller 

Historical 
Average 

Groundwater 
Depth 

Additional 
Normal 

Year 
Seasonal 

Drawdown** 

Additional 
Multi-Year 
Drought 

Short-Term 
Drawdown** 

Proposed 
Production 
Well Screen 

Depth No. 
Wells 

Depth 
 

Average 
Depth 

No. 
Wells 

Depth 
 

Average 
Depth 

ACID 20 to 40 8 to 10 6 to 8 200 to 500 5 80 to 200 147 320 11 to 387 106 
RD 108 5 to 20 18 to 27 36 to 52 600 to 700 3 145 to 550 388 3 83 to 197 147 
River Garden 
Farms 

5 to 15 12 to 14 24 to 26 365 to 570 2 421 to 590 506 0 0 0 

Conaway 
Preservation 
Group 

5 to 15 16 to 26 31 to 50 500 to 700 28 143 to 510 346 6 28 to 224 170 

NCMWC 5 to 30 10 to 15 15 to 25 150 to 350 29 215 to 
1025 

395 7 100 to 242 180 

 
 
* ft. bgs = feet below ground surface 
** Drawdown estimates are for 0.25 miles from production well location 
 
Source: MWH 2007b 
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Existing wells screened at depths greater than approximately 200 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping performance 
and resulting in increased energy consumption due to an increase in pumping lift. Environmental 
effects related to this potential increase in energy consumption are discussed in Chapter 3.8 of this 
EIR, addressing air quality. This impact would be less than significant. 

Reclamation District 108 (RD 108) 
Project-related groundwater pumping in the RD 108 service area would result in temporary 
drawdown of groundwater levels in the regional aquifer system underlying the area. End-of-the-
year drawdown is estimated to be about 18 to 27 feet at distances approximately 0.25 mile from 
proposed RD 108 production wells. This drawdown is expected to be seasonal, and groundwater 
levels would naturally recharge to pre-pumping levels by early spring of the following year. 
These estimated drawdowns are within the historical range of groundwater level fluctuations 
during average water year conditions. 

During multiple-year drought conditions, Project-related pumping would result in a groundwater level 
decline of about 36 to 52 feet at 0.25 mile from proposed RD 108 production wells. However, this 
drawdown is not expected to be long-term, and groundwater levels would return to pre-pumping 
levels following one or more normal to above normal water years. These estimated drawdowns are 
within the historical range of groundwater level fluctuations during drought conditions. Based upon a 
review of DWR criteria, groundwater pumping in RD108’s service area associated with the proposed 
Project would not adversely affect Sacramento River flow (MWH, 2007b) 

Approximately 3 domestic wells and 3 irrigation wells are currently located in the vicinity of the 
proposed RD 108 production wells. Existing domestic wells range in depth from 83 to 197 feet, 
while existing irrigation wells range in depth from 145 to 550 feet. Groundwater pumped from 
the water transfer production wells would not affect domestic wells in shallower groundwater 
zones above 200 feet in depth. However, irrigation wells existing at depths close to 550 feet could 
be affected by estimated drawdowns resulting from proposed pumping, potentially affecting 
pumping performance and resulting in increased energy consumption due to an increase in 
pumping lift. The additional drawdown would not draw water levels below screened segments of 
existing irrigation wells.  

Existing wells screened at depths greater than approximately 600 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping performance 
and resulting in increased energy consumption due to an increase in pumping lift. Environmental 
effects related to this potential increase in energy consumption are discussed in Chapter 3.8 of this 
EIR, addressing air quality. This impact would be less than significant. 

River Garden Farms (RGF) 
During average water year conditions, Project-related pumping in the RGF service area would 
result in temporary drawdown of groundwater levels in the regional aquifer system underlying the 
area. End-of-the-year drawdown would result in a groundwater level decline of about 12 to 14 
feet at about 0.25 mile from proposed RGF production wells. This drawdown is expected to be 
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seasonal, and groundwater levels would naturally recharge to pre-Project levels by early spring of 
the following year. These estimated drawdowns are within the historical range of groundwater 
level fluctuations during average water year conditions. 

During multiple-year drought conditions, Project-related pumping would result in a groundwater 
level decline of about 24 to 26 feet at 0.25 mile from proposed RGF production wells. However, 
this drawdown is not expected to be long-term, and groundwater levels would return to pre-Project 
pumping levels following one or more normal water years. These estimated drawdowns are 
within the historical range of groundwater level fluctuations during drought conditions. The 
location and design of the replacement water supply wells would need to comply with criteria 
established by DWR (2002) to avoid groundwater/surface water interactions. If sited consistent 
with this criteria, the operation of these well would not have an adverse impact on Sacramento 
River flow.  

No domestic wells but up to 3 irrigation wells are currently located in the vicinity of the proposed 
RGF production wells. Existing irrigation wells range in depth from 421 to 590 feet. Proposed 
production wells would be screened between 365 and 570 feet in depth. Therefore, the existing 
irrigation wells could be affected by proposed pumping, potentially affecting pumping performance 
and resulting in increased energy consumption due to an increased pumping lift. The additional 
drawdown would not draw water levels below screened intervals of existing irrigation wells.  

Existing wells screened at depths greater than approximately 350 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping performance 
and resulting in increased energy consumption due to an increase in pumping lift. Environmental 
effects related to this potential increase in energy consumption are discussed in Chapter 3.8 of this 
EIR, addressing air quality. This impact would be less than significant. 

Conaway Preservation Group (CPG) 
During average water year conditions, Project-related CPG pumping would result in temporary 
drawdown of groundwater levels in the aquifer system underlying the area. End-of-the-year 
drawdown would result in a groundwater level decline of about 16 to 26 feet at about 0.25 mile 
from CPG production wells. This drawdown is expected to be seasonal, and groundwater levels 
would naturally recharge to pre-Project levels by early spring of the following year. These 
estimated drawdowns are within the historical range of groundwater level fluctuations during 
average water year conditions. 

During multiple-year drought conditions, Project-related pumping would result in a groundwater 
level decline of about 31 to 50 feet at about 0.25 mile from CPG production wells. However, this 
drawdown is not expected to be long-term, and groundwater levels would return to pre-Project 
pumping levels following one or more normal to above normal precipitation cycles. These 
estimated drawdowns are within the historical range of groundwater level fluctuations during 
drought conditions. The location and design of the replacement water supply wells would need to 
comply with criteria established by DWR (2002) to avoid groundwater/surface water interactions. 
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If sited consistent with this criteria, the operation of these well would not have an adverse impact 
on Sacramento River flow. 

Approximately 6 domestic wells and 28 irrigation wells are currently located near proposed CPG 
production wells. Existing domestic wells range in depth from 28 to 224 feet, while existing 
irrigation wells range in depth from 143 to 510 feet. Proposed production wells would be 
screened between 500 and 700 feet in depth. Groundwater pumped from the production wells 
would not affect domestic wells in the shallower groundwater zones above 225 feet in depth. 
However, irrigation wells existing at depths close to 500 feet could be affected by drawdowns, 
potentially affecting pumping performance and increase in required pumping lift. The additional 
drawdown would not draw water levels below screened intervals of existing irrigation wells.  

Existing wells screened at depths greater than approximately 500 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping performance 
and resulting in increased energy consumption due to an increase in pumping lift. Environmental 
effects related to this potential increase in energy consumption are discussed in Chapter 3.8 of this 
EIR, addressing air quality. This impact would be less than significant. 

Natomas Central Mutual Water Company (Natomas) 
During average water year conditions, Natomas pumping would result in temporary drawdown of 
groundwater levels in the aquifer system underlying the area. End-of-the-year drawdown would 
result in a groundwater level decline of about 10 to 15 feet at about 0.25 mile from Natomas 
production wells. This drawdown is expected to be seasonal, and groundwater levels would return 
to pre-Project levels by early spring as a result of natural recharge. These estimated drawdowns 
are within the historical range of groundwater level fluctuations during average water year 
conditions. 

During multiple-year drought conditions, Project-related pumping would result in a groundwater 
level decline of about 15 to 25 feet at 0.25 mile from proposed Natomas production wells. 
However, this drawdown is not expected to be long-term, and groundwater levels would return to 
pre-Project pumping levels following one or more normal to above normal precipitation cycles. 
These estimated drawdowns are within the historical range of groundwater level fluctuations 
during drought conditions. The location and design of the replacement water supply wells would 
need to comply with criteria established by DWR (2002) to avoid groundwater/surface water 
interactions. If sited consistent with this criteria, the operation of these well would not have an 
adverse impact on Sacramento River flow. 

Approximately 15 domestic wells and 33 irrigation wells are currently located near proposed 
Natomas production wells. Existing domestic wells range in depth from 100 to 242 feet, while 
existing irrigation wells range in depth from 96 to 1,025 feet. Proposed production wells would 
be screened between 150 and 350 feet in depth. Groundwater pumped from these wells could 
affect domestic and irrigation wells, potentially reducing pumping performance and resulting in 
increased energy consumption due to an increase in required pumping lift. The additional 
drawdown would not draw water levels below screened intervals of existing irrigation wells. 
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However, existing wells screened at depths greater than approximately 150 feet could be affected 
by estimated drawdowns resulting from proposed pumping, potentially affecting pumping 
performance and resulting in increased energy consumption due to an increase in pumping lift. 
Environmental effects related to this potential increase in energy consumption are discussed in 
Chapter 3.8 of this EIR, which deals with air quality. This impact would be less than significant. 

Effects on Land Subsidence 
The potential for land subsidence within potential water sellers’ respective areas of service was 
evaluated by MWH (2007b). Results from this investigation indicate that land subsidence 
resulting from Project-related groundwater pumping would not occur within the respective 
potential water sellers’ service areas. Therefore no impact is anticipated. 

Mitigation Measure  

Mitigation Measure 3.3-2:  In the event that groundwater dewatering activities  
associated with Project construction temporarily result in interruption of a water supply for 
agricultural or other beneficial use, the Project Partners shall provide water supply to 
maintain that beneficial use or payment to the affected party/parties sufficient to fairly 
compensate for the value of lost agricultural crops or other temporary changes to land use 
resulting from water supply interruption. 

Impact Significance after Mitigation:  Less than significant. 

__________________________ 

Impact 3.3-3:  Groundwater pumping associated with Project operations would alter the 
existing surface hydrology. (Less than Significant with Mitigation) 

Construction Impacts 
Construction of the proposed intake structure, untreated and treated water pipelines, and the WTP 
may require dewatering of shallow groundwater, to approximately 15 feet below the ground 
surface. Dewatering could temporarily alter the existing surface hydrology of directly adjacent or 
overlying areas. These effects would be temporary and limited to areas within and adjacent to 
construction activities. The dewatering will be stopped, and the local hydrology will return to its 
pre-Project conditions, as soon as construction in that area is completed. This impact will be less 
than significant. 

Project Operations Impacts 
Implementation of the Proposed Project would reduce M&I groundwater pumping within the 
Project Partner’s service areas. This would increase the water level of the underground aquifer, but 
would not alter the surface hydrology of any of the water features within the Project Partners’ 
service areas. Therefore, Project operations would not have an adverse effect on groundwater levels 
or associated hydrology of surface waterways. No impact would occur.  
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Water Transfer Impacts  
The potential effect of increased groundwater pumping associated with transferring surface  
water supplies to the Project Partners was assessed (MWH, 2007). This study identified the 
approximate location of each production well that would be used to replace transferred surface 
water supplies.  These well locations were compared to criteria defined by DWR (DWR, 2002), 
which previously determined that well locations that met certain criteria would not have any 
impacts on surface water features that have hydrologic connections to regional groundwater 
aquifers. For all potential well sites that have been identified, the DWR criteria would be 
satisfied.  

To ensure that future wells would be located and designed to be consistent with DWR criteria, a 
mitigation measure is being recommended to ensure applicable criteria are met. This measure will 
avoid groundwater pumping interactions with surface water of the Sacramento River and other 
waterways. 

Mitigation Measure 

Mitigation Measure 3.3-3:  Groundwater wells used to replace water that is transferred 
from upstream water rights holders to the Project Partners shall be located and designed to 
be consistent with siting and design criteria established by the DWR to avoid interactions 
with surface water flows of the Sacramento River. Information will be provided regarding 
well perforations to demonstrate consistency with DWR criteria for avoiding interactions 
with the Sacramento River or other waterways. Specifically, the following criteria shall be 
followed: 

(A) Wells located between one and two miles of a major surface water feature tributary to 
the Delta will be accepted unless one of the following applies: 

(1) No driller's log or other sufficient information is submitted to demonstrate that 
the well is not connected to the surface water system tributary to the Delta, or  

(2)  The well is perforated above 50 feet and insufficient information is submitted 
to demonstrate that the well is not connected to the surface water system 
tributary to the Delta. 

(B) Wells located within one mile or less from a major surface water feature tributary to 
the Delta will be accepted if the following conditions are met: 

(1) The uppermost perforations start below 150 feet, or: 

(2) The uppermost perforations start between 100 and 150 feet and: 

There is a surface annular seal to at least 20 feet; and  

There is a total of at least 50-percent fine-grained materials in the interval 
above 100 feet; and 

There is at least one fine-grained layer that exceeds 40 feet in thickness in 
the interval above 100 feet; or  

(3) Other information is provided to DWR and USBR that demonstrates that the 
well is not in connection with the surface water system tributary to the Delta   



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.3-34 ESA / 205413 
Draft Environmental Impact Report April 2007 

(C) Wells located between one half and one mile of minor surface water features 
tributary to the Delta will be accepted using the same criteria listed for (A) above. 

(D) Wells located within one-half mile or less from a minor surface water feature 
tributary to the Delta will be approved using the using the same criteria listed for (B) 
above (DWR, 2002). 

Impact Significance after Mitigation:  Less than significant. 

__________________________ 
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3.4  Drainage and Floodplains  
This section addresses the potential impacts of the proposed Project on local drainage patterns 
and floodplains within the proposed Project area, which includes the respective service areas of 
the Project Partners and participating water transfer parties. This discussion refers to portions of 
Section 3.2 of this document, which addresses surface water hydrology and the larger water 
management systems of the Sacramento River watershed.  

3.4.1  Setting 

Local Drainage and Flooding 
The Project area is located in the eastern portion of the 225,291-acre Lower Putah-Cache Hydrologic 
Unit, which is situated at the southern (downstream) end of the Sacramento River Basin 
(Sacramento Basin). The Sacramento River and its tributaries that flow through the Sacramento 
Valley form part of a drainage system covering over 27,000 square miles and including northern 
portions of the Sierra Nevada and Coastal Range. Larger tributaries upstream of the Project that 
contribute flows to the Sacramento River include the Pit, Feather, Yuba, Bear, and American Rivers 
to the east; and Cottonwood, Stony, Cache, and Putah Creeks to the west. High flows of moderate 
duration in these rivers and streams can result in flooding at downstream locations. In addition, 
snowmelt in the Sierra can produce high flows of longer duration during the spring.  

Major surface water features within the proposed Project area include the Sacramento River, the 
Yolo Bypass, Cache Creek, Willow Creek, Willow Creek Bypass, the Tule Canal, and, further 
south, Putah Creek. These features eventually flow to the Sacramento-San Joaquin Delta and 
subsequently into the San Francisco Bay and Pacific Ocean. The Sacramento San Joaquin Delta 
comprises approximately 289,451 acres (452 square miles) (RWQCB, 1998).  

The Federal Emergency Management Agency (FEMA) provides information on flood hazard  
and flooding frequency on Flood Insurance Rate Maps (FIRMs), and identifies designated zones 
of flood hazard potential. The following discussion includes Project-relevant details about 
drainages and flooding specific to the Sacramento River, Cache Creek, Putah Creek, and the  
Yolo Bypass.  

Sacramento River 
The Sacramento River flows generally south in the area of the locations being considered for 
the proposed Project diversion/intake facility; its flows are managed via a series of levees, 
controlled floodplains (e.g., Yolo Bypass), and upstream dams. Flooding of the main channel of 
the River, in the vicinity of the proposed locations for the proposed Project diversion/intake 
facility, is therefore restricted to areas within the levees. FEMA-estimated elevations for 100-
year floods at each potential site for the diversion/intake facilities are presented in Table 3.4-1. 
Flood stage and peak recorded elevations for the sites located near to the proposed Project area 
are shown in Table 3.4-2.  
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TABLE 3.4-1 

100-YEAR FLOOD ELEVATIONS IN THE AREAS OF 
PROPOSED PROJECT INTAKES, SACRAMENTO RIVER 

Proposed Facility 
100-Year Flood Elevation (Mean 

Sea Level) 

Intake Option 1 
 

36.5 feet 

Intake Option 2 
 

33.0 feet 

Intake Option 3 
 

31.0 feet 

 
Source: FEMA Flood Insurance Rate Maps (FIRMs). 
 

 

TABLE 3.4-2 
FLOOD STAGE AND RECORD FLOOD ELEVATIONS IN THE  

SACRAMENTO RIVER NEAR THE PROPOSED PROJECT AREA 

Sampling Location 
Distance from Proposed 

Project Area Flood Stage (msl) 
Record Flood 

Elevation (msl) 
Date of 
Record 

I Street, Sacramento 
 

4.25 miles downstream 31.0 feet 30.68 feet 1/2/1997 

Fremont Weir, West of 
Knights Landing 

11.25 miles upstream 40.8 feet 42.47 feet 2/19/1986 

 
 
Source: DWR, 2006c. 
 

 

Maximum flood elevations along the Sacramento River during the period of record (1903 through 
present) occurred in 1986 and 1997. A frequency analysis of peak flows has revealed that both of 
those floods corresponded to approximately 70-year events (CALFED, 2001; U.S. Army Corps of 
Engineers 1991). Note that a 70-year flood is a flood magnitude that has a probability of 1/70 
(0.014) of being equaled or exceeded in any year. 

Levee Conditions  
Each year, personnel from the ACOE (Sacramento District) and DWR conduct a reconnaissance 
inventory of the Sacramento River Flood Control System. This survey includes the levee that 
borders the eastern perimeter of the Project area. The primary purposes of the inventory are to:  
(a) monitor and document the conditions of previously identified erosion sites, (b) inventory any 
new erosion sites, and (c) identify critical erosion sites that appear to be threats to the structural 
integrity of the flood control system (ACOE, 2004). Specific criteria are used to identify erosion 
sites within the system, based on observed bank and levee conditions. An erosion site is defined 
in the report as a site that is at risk of failure by erosion during floods and/or normal flow 
conditions; the terms “critical” and “potentially critical” are used to indicate erosion sites that  
are of highest priority (ACOE, 2004). 
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The decision to add a bank erosion site to the inventory involves field judgment by ACOE, DWR, 
and local Reclamation District personnel regarding the severity of the erosion and the actual 
threat to the levee. Two main criteria are used to prioritize erosion sites within the levee system:  
(1) the extent of bank erosion into the projection of the levee slope, and (2) a berm width of less 
than 35 feet. These criteria provide an indication of levee condition and structural integrity, based 
upon levee ability to operate within 100-year flood conditions. 

Cache Creek 
Cache Creek flows in a southeasterly direction past the City of Woodland. Cache Creek 
originates at Clear Lake, approximately 60 miles to the west-northwest. Releases from the Lake 
are operated under the terms of the Solano Decree, which regulates summer water levels by 
establishing allowable releases based on the spring water level.  

During the period of record (1903 through 2002), the maximum gauge height at the Yolo gauging 
station near Yolo (station 11452500) was 85.35 feet on February 25, 1958.  Cache Creek 
terminates in the Cache Creek Settling Basin located just north of the City of Woodland and the 
Option 1 untreated water conveyance pipeline alignment, west of the Yolo Bypass.  

Although the lower portions of Cache Creek stream channel have levees in place, the City of 
Woodland and outlying areas remain subject to flooding. Specifically, northern and eastern 
portions of the City, as well as open farmland located north and east of the City, are within the 
FEMA-defined 100-year flood zone (see Figure 3.4-1). Alignments for the untreated water 
conveyance pipeline Options 1 and 2 and the Woodland WTP site are located entirely within the 
designated 100-year flood zone. Flood water depths for a 100-year event in the area of the 
Woodland WTP site range from less than one foot on the west side of the City-owned property to 
approximately 10 feet along the east side of the City-owned property (MBK Engineers, 2004). 
The Davis WTP associated with the Option 3 untreated water conveyance pipeline is located 
outside of the 100-year flood zone, as are those portions of the Option 3 untreated conveyance 
pipeline that are located west of the Yolo Bypass. 

Putah Creek 
Lower Putah Creek is a perennial stream that flows eastward from Lake Berryessa to the  
Yolo Bypass. Putah Creek stream channel is located south of the UC Davis campus and the  
City of Davis. To control flooding, levees have been constructed along the Creek and channel 
realignment has taken place. No Project features would be located within the Putah Creek  
100-year floodplain. 

Yolo Bypass 
Each of the three potential locations for the diversion/intake facilities and pipelines would cross 
portions of the Yolo Bypass. As discussed in Section 3.2, the Yolo Bypass is a major component of 
the flood damage reduction system that was designed to convey flood flows of the Sacramento River 
watershed to the Delta. The Bypass is intermittently flooded during the wet season, from October 
through May, and is utilized as farmland and wildlife habitat during the remainder of the year.  
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Figure 3.4-1 shows the 100-year flood zones for areas within the proposed Project area. As shown 
in Figure 3.4-1, the entire Yolo Bypass and the channels of smaller contributing waterways are 
located within the 100-year flood zone.   

During non-flood periods, drainage channels within the Bypass convey local runoff, irrigation 
return flows, and wastewater effluent discharged from the City of Woodland and City of Davis 
wastewater treatment plants. The Conaway Canal, operated by RD 2035, conveys Sacramento 
River agriculture water supply westerly, through a siphon under the Sacramento River Levee, the 
East Bypass Levee, and Tule Canal (YBWG, 2001). The Conaway Canal extends across the Yolo 
Bypass just north of I-5 from the Sacramento River to near the West Bypass Levee. At the West 
Bypass Levee, the Conaway Canal turns south, adjacent and parallel to the West Bypass Levee, 
feeding several distribution canals along the way. Lands located between I-5 and I-80 are 
irrigated from these canals (YBWG, 2001). Tailwater from these fields drains east toward the 
Tule Canal. The Tule Canal is located adjacent to the East Bypass Levee and is the primary 
conveyance of non-flood surface water through the Bypass. 

Water quality within the Yolo Bypass has been recently assessed, including agricultural drain 
effluent and flood conditions (Larry Walker Associates, 2005). High values of boron (0.97 to  
1.5 mg/L) and aluminum (1.9 to 2.1 mg/L) were found in the agricultural drainage. Agricultural 
drainage electrical conductivity (EC) and total dissolved solids (TDS) ranged from 780 to 790 
umhos/cm and 490 to 500 mg/L, respectively (Larry Walker Associates, 2005).  

Drainage and Flooding Characteristics of Upstream Water Seller Locations 
FEMA-defined 100-year flood zones were investigated within the service areas of the upstream 
water sellers that would participate in groundwater substitution programs as a part of the 
proposed Project. As discussed in detail in Chapter 2.0 of this EIR, the following potential water 
sellers have service areas that are located within FEMA-define 100-year flood zones and would 
install new wells within their service areas to replace surface water transferred to the Project 
Partners: 

• Anderson-Cottonwood Irrigation District 
• Conaway Ranch 
• Natomas Central MWD 
• Reclamation District 108 

New groundwater wells built within these water sellers’ service areas would either be built 
outside of FEMA-defined 100-year flood zones, would be raised to a height above 100-year flood 
levels to protect electrical components. The agreement to transfer water supplies would provide 
assurance that, if flood damage were to occur, damaged equipment would be repaired to ensure a 
reliable water supply to the Project Partners. 
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3.4.2   Regulatory Setting 
A variety of federal, state, and local agencies have jurisdiction over the sites being considered for the 
location of the various Project components.  Important agencies and statutory authorities relevant to 
the proposed Project’s potential impacts to drainage and floodplains are described in the following 
discussion. 

Federal 
Clean Water Act 
The Clean Water Act (CWA) (CWA, 33 USC 1251-1376) is the major federal legislation governing 
water quality.  The objective of the CWA is “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters.”  Important applicable sections of the act are: 

• Sections 303 and 304, which provide for water quality standards, criteria, and guidelines. 
• Section 401, which requires an applicant for any federal permit that proposes an activity 

that may result in a discharge to “waters of the United States” to obtain certification from 
the state that the discharge will comply with other provisions of the Act. In California, 
certification is provided by the State Water Resources Control Board (SWRCB). 

• Section 402, which establishes the NPDES, a permitting system for the discharge of any 
pollutant (except for dredge or fill material) into waters of the United States.  In California, 
this permit program is administered by the Regional Water Quality Control Boards, and 
discussed in detail below. 

• Section 404, which establishes a permit program for the discharge of dredged or fill 
material into waters of the United States.  This permit program is administered by the  
Army Corps of Engineers (ACOE). 

Potential impacts arising from the discharges of dredged or fill materials into the waters of the 
United States are discussed in detail in Chapter 3.6, Biological Resources. 

State 
Porter-Cologne Water Quality Control Act 
The State of California’s Porter-Cologne Water Quality Control Act (California Water Code 
Section 13000 et seq.) provides an additional basis for regulation of water quality within 
California.  The act requires a “Report of Waste Discharge” for any discharge of waste (liquid, 
solid, or otherwise) to land or surface waters when the discharge may impair a beneficial use of 
surface or groundwater of the state.  Waste discharge requirements resulting from the report are 
issued by the Regional Water Quality Control Board, as discussed further below.  In practice, this 
process typically is integrated with the federal NPDES permitting process. 

The SWRCB carries out its water quality protection authority through the adoption and 
enforcement of Water Quality Control Plans (Basin Plans).  These plans establish water quality 
standards for particular bodies of water.  California water quality standards are composed of three 
parts:  the designation of beneficial uses of water, water quality objectives to protect those uses, 
and implementation programs designed to achieve and maintain compliance with the water 
quality objectives. 
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The Central Valley Regional Water Quality Control Board is responsible for implementing the 
Water Quality Control Plan, Central Valley Basin (CVRWQCB, 1998).  The CVRWQCB 
implements management plans to modify and adopt standards under provisions set forth in 
section 303(c) of the Federal CWA and the California Water Code (Division 7, Section 13240).  
Under Section 303(d) of the CWA, the State is required to develop a list of waters with segments 
that do not meet water quality standards.  The law requires the CVRWQCB to establish priority 
rankings for waters on the lists and to develop Total Maximum Daily Loads (TMDL) for the 
pollutants affecting these waters, to improve water quality, and meet the applicable water quality 
standards. 

The SWRCB adopted the Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California (State Board, 2000). This policy provides 
implementation measures for the numerical criteria contained in the California Toxics Rule, 
promulgated in May 2000 by the U.S. EPA. When combined with the beneficial uses identified in 
the Basin Plan, these documents establish water quality standards for toxic constituents in surface 
waters. 

General Construction Stormwater NPDES Permit 
Construction activities disturbing one acre or more of land are subject to the permitting 
requirements of the NPDES General Permit for Discharges of Storm Water Runoff Associated 
with Construction Activity (General Construction Permit). For qualifying projects, the project 
applicant must submit a Notice of Intent to the CVRWQCB to be covered by the General 
Construction Permit prior to the beginning of construction. The General Construction Permit 
requires the preparation and implementation of a Stormwater Pollution Prevention Plan 
(SWPPP), which must be completed before construction begins. Implementation of the SWPPP 
starts with the commencement of construction and continues through the completion of the 
project. Upon completion of the project, the applicant must submit a Notice of Termination to the 
CVRWQCB notifying it that construction is completed. 

The disturbance to areas associated with construction of structures and facilities for the proposed 
Project would require coverage under a general permit. 

Floodway Encroachment Permit 
Portions of the proposed Project area that are located within 10 feet of the landward side of the 
Sacramento River levee are within the jurisdiction of the State Reclamation Board. California 
Code of Regulations, Title 23, Water, Article 3, requires that a State Reclamation Board 
encroachment permit be issued before the start of any work, including excavation and 
construction activities on or adjacent to any floodway or structure within the jurisdiction of the 
State Reclamation Board. If the project includes excavation and construction activities on or 
adjacent to any floodway or structure within the jurisdiction of the ACOE, then the applicant is 
required to coordinate those activities with the ACOE and the applicant may be required to 
submit a request for a permit. Additionally, if any project activities that may result in changes in 
drainage patterns or flooding, then the project proponent must coordinate with FEMA.  
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Local  
Reclamation Districts  
Several local entities have authority over levees within the proposed Project area. These entities 
include Reclamation Districts (RD) 537, 785, 827, 1600 and 2035. These Reclamation Districts’ 
authority includes responsibility for construction, maintenance, repair, and approval of modifications 
to levees structure or integrity within their jurisdiction (Dudek and Associates, 2005). 

Sacramento River Floodway Management Plan 
The Draft Final Sacramento River Floodway Management Plan (FMP) was prepared by the 
Sacramento River Corridor Planning Forum (Forum). It identifies goals and policies for floodplain 
management, flood conveyance, erosion control, levee stability, and levee maintenance for 
portions of the Sacramento River extending downstream from the Fremont Weir to Courtland. 
The FMP was developed pursuant to a Memorandum of Understanding (MOU) executed in July 
2002 by and between the parties of the Forum: the State Reclamation Board, the Sacramento Area 
Flood Control Agency (SAFCA), the City of Sacramento, the City of West Sacramento, Yolo 
County, Sacramento County, and Sutter County. The FMP includes a series of informal and non-
binding guidelines that were adopted by the Forum in a final revised form in November 2003.  

While the guidelines may be incorporated into formal planning processes and regulatory 
procedures by member agencies, Yolo County has not yet formally adopted the guidelines. 

Table 3.4-3 presents those guidelines from the FMP that may be relevant to the siting, design, and 
construction of the diversion/intake facilities and associated pipelines. These guidelines lay out 
specific design criteria and/or objectives for establishing new utilities and structures that may 
affect floodway operations, levee stability, or flood hazards. 

TABLE 3.4-3 
SACRAMENTO RIVER FLOODWAY MANAGEMENT PLAN (FMP) GUIDELINES 

Guideline 
Number Guideline Description 

Structures on Levees 

LS1 Limit structures on the levee to minor facilities (e.g., ramps, stairs, bike trails, maintenance roads, 
pedestrian amenities) required for public access, transportation, utilities and drainage, and flood safety 
that is maintained and operated by public agencies, or for typical agricultural road access 

LS4 Where new structures are to be constructed, re-grade any levee slopes in the vicinity that are steeper than 
3:1 on the waterside and 2:1 on the landside to these minimums. 

LS6 Avoid use of solid structures, walls, fences, and other features that are linear in nature and perpendicular 
to flow direction, or that form a significant hydraulic barrier or collection point for debris. 

LS8 Where structures require utilities to be placed in the levee section or within 50 feet of the levee toe, 
provide automatic shutdown for pressurized fluid and electrical systems if a failure or breakage occurs, 
and provide shutdown valves or switches at major access points.  Utility installations shall be designed 
and constructed so that they do not provide a potential seepage path. 

In-Channel Structures 

CS1 Substantial floating or in-channel structures will be considered only if included as part of a locally approved 
riverfront master plan, such as the SRMP. The projects proposed in the plan will be subject to CEQA 
documentation and review by river and floodway permitting authorities and other affected agencies. 
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TABLE 3.4-3 
SACRAMENTO RIVER FLOODWAY MANAGEMENT PLAN (FMP) GUIDELINES 

Guideline 
Number Guideline Description 

CS2 SRMP jurisdictions will develop, in consultation with flood protection and resource agencies, construction 
guidelines, ordinances, or code requirements using best current practices and engineering analysis for the 
design and construction of in-channel and floating structures within the floodway or encroaching on the 
water side of levees. These requirements will address, but not be limited to, these issues:  
• levees accessible to flood control and emergency vehicles and equipment;  
• reliable anchorage in the channel bed or on banks and levees;  
• effective debris deflection;  
• automatic shutdown of utility connections and centralized shutdown switches or valves;  
• temporary closure of riverside structures and other operating criteria for routine maintenance 

activities or during major flood events;  
• periodic inspections of structures, access ramps, and anchoring systems; and  
• other structural, building, flood protection, and navigation issues.  

CS3 Locate in-channel and floating structures to avoid or minimize impacts on nearby critical public 
infrastructure, including bridges and other major utilities such as city water intake facilities.  

CS4 Configure in-channel and floating structures to avoid or minimize potential for debris accumulation. 
Structures should be designed to divert debris to the center of the channel or have debris deflectors 
located at their upstream end. Debris deflectors should be designed to resist potential impact forces and 
hydrodynamic loading from debris accumulation.  

CS5 Designate selected locations as a part of a locally approved master plan and refine configurations for in-channel 
and floating structures, using appropriate hydraulic modeling techniques and engineering evaluations.  

CS6 Limit the water-ward extent of in-channel and floating structures to maintain a safe channel width and 
configure structures to align with prevailing river navigation patterns.  

CS7 Design the size, orientation to flow, and shape of in-channel and floating structures to avoid or minimize 
adverse, localized hydraulic effects, sediment deposition, and interruption of navigation patterns.  

CS8 Provide engineered anchorage of in-channel and floating structures considering hydraulic impact forces 
from upstream breakaway structures and debris loading forces during major flood events.  

CS9 Provide automatic shutdown for pressurized fluid and electrical systems if a failure or breakage occurs and 
provide centralized shutdown switches or valves at major access points.  

Derelict Structures on Levees and Submerged Banks  

DS1 Remove derelict or abandoned structures from the levee and floodway when adjacent features of new 
projects are planned or constructed, as part of a general, corridor-wide channel improvement project, or as 
an element of special area plan or Specific Plan. 

Levee Protection Study Area 

LP2 The minimum setback distance for structures from the landside levee toe is 50 feet. A 50-foot buffer is the 
experience-based distance needed to inspect, maintain, repair, upgrade, or flood-fight weakened levees 
during major floods. Site-specific exceptions to the 50-foot minimum standard should only be allowed in 
cases where levee stability upgrades greatly exceed minimum standards, such that risk and uncertainty is 
substantially removed at that location. 

LP3 Before structures, excavations, rezones, or subdivision maps are permitted within the Study Area 
boundaries), local land use jurisdictions should require a levee stability and seepage geotechnical study 
(elements to be determined by local agency) from applicants to ensure that the levee in the immediate 
vicinity of the proposed project meets minimum FEMA criteria for stability and geotechnical safety.   Based 
on this technical evaluation and study conclusions, the official city- or county-mapped boundary of the 
Study Area may be adjusted at the affected locations (i.e., made more narrow where public safety is 
determined to not be at significant risk), up to a minimum setback distance of 50 feet. 

 
 
Source: SRCPF, 2006 
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Yolo County General Plan 
The Yolo County General Plan Safety and Conservation Elements (Yolo County, 1983) contain 
the policies that are relevant to the project, as outlined in Table 3.4-4. 

TABLE 3.4-4 
YOLO COUNTY GENERAL PLAN, SAFETY AND CONSERVATION ELEMENTS  

POLICIES RELEVANT TO DRAINAGE & FLOODPLAIN 

Policy Number Objective Description 

S 5 Floods, Basic.  Yolo County shall regulate, educate, and provide guidelines and standards for avoiding 
and mitigating the effects of flooding. 

S 6 Flood Standards and Ordinances.  Yolo County shall adopt and apply standards and ordinances for 
control of development relating to potential flooding and local drainage and require mitigation of identified 
impacts.  The County may, at a future time, establish a policy for a countywide drainage plan, but does not 
require such a plan at this time. 

S 9 Coordination with Federal Flood Insurance Program.  Yolo County shall use the Federal Flood Insurance 
Program maps and standards in regulating and advising on development proposals in floodplains and 
these maps are a part of this General Plan by reference. 

CON 37 Drainage.  Yolo County shall cooperate with the Reclamation Districts to develop an adequate surface 
drainage plan. 

 
 
Source: Yolo County,1983. 
 

UC Davis Long Range Development Plan 
The following objective from the UC Davis LRDP applies to drainage and floodplains: 

• Stormwater Runoff. Utilize on-site stormwater runoff as a resource to create ponds with 
habitat value. Limit stormwater drainage flows to off-campus systems that affect the City 
of Davis. 

3.4.3 Impacts and Mitigation Measures  

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the proposed Project.  
A drainage or floodplain management-related impact would be considered significant if it would 
result in any of the following, which are adapted from Appendix G of the CEQA Guidelines: 

• Substantially alter the existing drainage pattern and result in substantial erosion or 
siltation on- or offsite; 

• Substantially alter the existing drainage pattern, and in turn, would increase local storm 
runoff that would exceed the capacity of onsite drainage systems, or create localized 
flooding or contribute to a cumulative flooding impact downstream; 

• Create or contribute runoff water which would exceed the capacities of existing or 
planned storm water drainage systems or provide substantial additional sources of 
polluted runoff; Place within a 100-year flood hazard area structures which would impede 
or redirect flood flows; 
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• Expose people or structures to a significant risk of loss, injury, or death involving 
flooding, including flooding as a result of the failure of a levee or dam;  

• Result in dewatering of excavated areas during construction in areas of shallow 
groundwater that would substantially degrade surface water quality; 

• Excavate or stockpile trench spoils during facility construction that would release 
chemicals or spoils into the surrounding environment that would substantially degrade 
surface water quality; 

• Would conflict with the management and maintenance of levees or other flood control 
facilities; or 

• Expose people or structures to a significant risk of loss, injury or death involving 
inundation by seiche, tsunami, or mudflow. 

Methodology 
This section addresses impacts related to drainage and floodplain management resulting from 
construction and operation of Project facilities and staging areas required for those facilities. The 
analysis focuses on changes to baseline conditions, in accordance with significance criteria listed 
above. Potential for flooding was assessed using FEMA flood insurance rate maps, in 
combination with local investigations of flood heights.  

Summary of Impacts 
Table 3.4-5 provides a summary of the impacts associated with the locations being considered for 
the various components of the proposed Project.  

TABLE 3.4-5 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – DRAINAGE AND FLOODPLAIN 

Diversion/Conveyance Pipeline Siting Option 
Impact 

Option 1 Option 2 Option 3 

Impact 3.4-1.  Project construction would 
substantially alter drainage patterns and 
result in substantial erosion or siltation on- 
or offsite 

LSM LSM LSM 

Impact 3.4-2.  Project would substantially 
alter the existing drainage pattern, and in 
turn, would increase local storm runoff that 
would exceed the capacity of onsite 
drainage systems, or create localized 
flooding or contribute to a cumulative 
flooding impact downstream. 

LSM LSM LSM 

Impact 3.4-3.  Project would create runoff in 
excess of  existing or planned stormwater 
drainage systems capacity or provide 
substantial polluted runoff 

LSM LSM LSM 

Impact 3.4-4.  Project would place within a 
100-year flood zone structures that would 
impede or redirect flood flows 

LSM LSM LSM 

Impact 3.4-5. Project would expose people/ 
structures to loss, injury, or death resulting 
from flooding due to levee or dam failure 

LSM LSM LSM 
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TABLE 3.4-5 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – DRAINAGE AND FLOODPLAIN 

Diversion/Conveyance Pipeline Siting Option 
Impact 

Option 1 Option 2 Option 3 

Impact 3.4-6.  Dewatering of excavated 
areas during construction in areas of shallow 
groundwater would affect surface water 
quality 

LSM LSM LSM 

Impact 3.4-7.  Trench spoil removal/ 
stockpiling would release chemicals or 
spoils and affect surface water quality 

LSM LSM LSM 

Impact 3.4-8.  Project would conflict with 
management and maintenance of levees 
or other flood control facilities 

LSM LSM LSM 

Impact 3.4-9.  Project would expose 
people or structures to significant risks of 
loss, injury, or death involving inundation 
by seiche, tsunami, or mudflow 

NI NI NI 

 

SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

Impact Statements and Mitigation Measures 
Impact 3.4-1:  Project construction would substantially alter the existing drainage patterns 
of the proposed Project site or area in a manner that would result in substantial erosion or 
siltation on- or offsite.  (Less than Significant with Mitigation.) 

Construction of the proposed Project facilities would involve operation of heavy equipment, 
excavation, stockpiling of spoils, grading, installation of pipelines, installation of WTP buildings  
and facilities, and other activities that could result in increased erosion or siltation to offsite areas.  
Pipelines would be constructed primarily using open trench construction techniques where located 
adjacent to roadways and across open farmland. Trenchless construction techniques would be utilized 
within sensitive areas, including waterway crossings and intensely used roads.  Staging areas on both 
ends of trenchless construction segments would be necessary for storage of pipe sections and boring 
equipment.   

Compaction of soils by heavy equipment could result in decreased infiltration rates, causing 
increased runoff and erosion potential. Finally, groundwater dewatering during intake, pipeline, 
and WTP construction could generate large volumes of sediment-laden water that would require 
treatment before discharge from the construction site. 

Construction activities could cause erosion and transportation of soil particles that, if released 
with surface water runoff, could cause sediment and other pollutants to leave the construction 
site. Sediment and pollutants could then enter into adjacent agricultural or natural waterways, 
causing increased sediment loading, increased pollutant loading, and sediment buildup.  
Downstream accumulation of sediment could then interfere with flows and aggravate downstream 
flooding conditions. 
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Each of these impacts has the potential to result in significant adverse impacts on the environment. 
Compliance with a Stormwater Pollution Prevention Plan (SWPPP) and procedures as outlined in 
Mitigation Measures 3.3-1a-b would minimize the potential erosion of soils and the release of 
sediment and hazardous materials into watercourses by implementing Best Management Practices 
(BMPs) that would: (1) reduce water turbidity, (2) reduce surface erosion, (3) control stormwater 
flows, (4) retain sediment within the construction site, (5) restore vegetation, and (6) reduce 
turbidity of groundwater from dewatering activities. With implementation of a SWPPP, 
construction activities would not violate applicable water quality standards, and the potential 
impacts would be reduced to less than significant. 

Mitigation Measures 

Implement Measures 3.3-1a and 3.3-1b. 

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-2:  The Project would substantially alter the existing drainage pattern, and in 
turn, would increase local storm runoff that would exceed the capacity of onsite drainage 
systems, or create localized flooding or contribute to a cumulative flooding impact 
downstream. (Less than Significant with Mitigation.) 
 
Asphalt, rooftops, concrete surfaces, and other structures prevent the natural drainage and 
infiltration of storm water through soil.  Surface water runoff has a greater volume and rate when 
the site is paved and the capability of surface water infiltration is reduced or eliminated compared 
to undeveloped, unpaved areas.  Increases in impervious surfaces and the resulting increases in 
surface runoff volumes and rates can produce considerable changes to downstream hydrology in 
places where portions of the drainage system are converted from pervious to impervious surfaces.  

Construction and Project Operations Impacts 
The proposed diversion/intake facilities would include impervious surfaces which would 
potentially increase local storm runoff and potentially lead to localized flooding. Impervious 
surfaces would be associated with the intake structure located within the Sacramento River, the 
onshore pumping facility, a sediment removal facility (Option 1 only) and associated access 
areas. Development of the 15-acre WTP site would include paving of grounds and construction of 
buildings and structures including operations/administration building, maintenance building, 
membrane filtration building, ultra-violet treatment building, chemical building, electrical 
building, and treated water pump.  Implementation of Mitigation Measure 3.4-2, would infiltrate, 
retain, or channelize localized runoff emanating from Project components and associated areas, 
thereby reducing cumulative flooding impacts to less-than-significant levels. 
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Water Transfer Impacts 
The transfer of water supplies from senior water users in the Sacramento River basin would not 
increase the amount of impermeable surface area. Construction of new groundwater wells within 
potential water sellers’ service areas would result in a less than 900-square foot increase in 
impervious surfaces associated with new well equipment, for each well. Development of wells 
needed to implement the water transfers for the proposed Project would therefore increase the 
amount of impervious surfaces, but not to a degree that would create a perceptible increase in 
local surface runoff. Therefore, the transfer of water supplies to the Project Partners would result 
in no impact.  

Mitigation Measure 

Mitigation Measure 3.4-2:  A drainage plan shall be prepared and implemented for the 
diversion/intake and WTP site.  The drainage plan shall include measures to infiltrate, 
retain, or otherwise channel runoff away from areas of open soil and other features subject 
to erosion or flooding.  Receiving drainage ditches or canals shall be sized appropriately to 
contain anticipated stormwater flows. Runoff waters shall be discharged in a manner to 
prevent downstream or offsite flooding, erosion, or sedimentation.  

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-3:  The Project would create or contribute runoff water that would exceed the 
capacity of existing or planned stormwater drainage systems or provide substantial 
additional sources of polluted runoff. (Less than Significant with Mitigation.) 

Construction Impacts 
Sediments disturbed during construction by operation of heavy equipment, excavation, stockpiling 
of spoils, grading, installation of pipelines, installation of WTP buildings and facilities, and other 
activities could contain significant levels of nutrients, hydrocarbons, and trace metals. Hazardous 
materials associated with construction and equipment, including fuels, oils, antifreeze, coolants, 
and other chemicals may also be released into the environment. These substances could then be 
transported into surface runoff, significantly impacting the water quality of agricultural drainages, 
sloughs, and other natural or engineered waterways.   

To mitigate additional runoff and sources of pollution associated with Project construction, Mitigation 
Measure 3.3-1a would require preparation of a comprehensive SWPPP. Pollution control measures for 
facilities construction would be included in the SWPPP. Compliance with the SWPPP and with other 
procedures outlined in Mitigation Measure 3.3-1a would reduce the potential for release of pollutants 
into watercourses by implementing BMPs that would: (1) retain and remove pollutants and polluted 
water, and (2) prevent accidental release of pollutants from construction equipment and hazardous 
materials storage areas. Therefore, construction activities would not violate water quality standards, 
thereby reducing potential impacts to less than significant. 
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Project Operations Impacts 
During operations of the WTP facility, runoff could exceed the capacity of surrounding drainage 
systems. Facilities at the WTP (evaporation ponds, sludge ponds) would be designed to prevent 
spills and stormwater overflow. Specifically, ponds would be designed within applicable 
standards, including freeboard allowance sufficient to prevent operations and stormwater spills.  

Water Transfer Impacts 
The transfer of water supplies from senior water users in the Sacramento River basin would not 
create additional surface runoff. Additional runoff generated from impervious surfaces associated 
with new groundwater wells within water sellers’ service areas is evaluated under Impact 3.4-2 of 
this Chapter. Therefore, there would be no impact. 

Mitigation Measures 

Mitigation Measure 3.4-3:  Mitigation measure 3.3-1a shall be implemented to reduce 
potential impacts from changes to runoff to less than significant. Additionally, stormwater 
runoff shall be discharged into a drainage ditch or canal sized appropriately to accept 
discharge from Project facilities.  

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-4:  The Project would place within a 100-year flood hazard area structures 
which would impede or redirect flood flows. (Less than Significant with Mitigation.) 

Construction and Project Operations Impacts 
Permanent, aboveground structures placed within the 100-year flood zone by the proposed Project 
would include the diversion/intake structure located within the channel of the Sacramento River and 
the WTP if the proposed Project Partners choose to site it at either the Option 1 or Option 2 proposed 
location. To minimize disturbance to flood flows within the Sacramento River, the proposed Project 
Partners have proposed to design the diversion/intake to minimize changes to flood flow surface 
elevation.  Measure 3.4-4a would require diversion/intake structure design to minimize accumulation 
of floating debris buildup associated with the in-water portions of the intake. 

Existing berms surrounding the existing storage ponds at the Woodland WTP site would be 
utilized as flood protection for the new Option 1 and 2 WTP site. Therefore, in the event of a 
flood, these existing flood-protection berms would not affect flood flow surface elevation near or 
in the City of Woodland. The impacts resulting from Project construction and operation would 
therefore be less than significant, with mitigation for the diversion/intake facility. 

Water Transfer Impacts 
The transfer of water supplies from senior water users in the Sacramento River basin could result 
in placement of new groundwater wells within 100-year flood areas in potential water sellers’ 
areas of service. However, the new wells would be very small in comparison to surrounding open 
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areas, and therefore would not impede or redirect flood flows. No other new structures associated 
with Proposed Project water transfers would be built. Therefore, the transfer of water supplies to 
the Project Partners would result in a less than significant impact. 

Mitigation Measures 

Mitigation Measure 3.4-4:  The diversion/intake shall incorporate a design to minimize 
changes to flood flow elevation and accumulation of floating debris. These design features 
would reduce any potential impacts to less than significant.   

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-5:  The Project would expose people or structures to a significant risk of loss, 
injury, or death involving flooding, including flooding as a result of the failure of a levee  
or dam. (Less than Significant with Mitigation) 

Construction and Project Operations Impacts 
Two of the potential untreated water conveyance pipelines (Option 1 and 2) and the WTP site 
(Option 1 and 2 and Option 3) would be located completely within the FEMA 100-year flood 
zone, as would approximately 4.25 miles (22,500 feet) of the Option 3 untreated water 
conveyance pipeline. Intake pumps and other mechanical/electrical equipment would be located 
above 100-year flood levels, reducing their risk of inundation.  The site of the Option 3 WTP 
would not be located within the FEMA 100-year flood zone. 

Flooding in the proposed Project area is controlled by levees along the Sacramento River, Cache 
Creek, and the Yolo Bypass.  Buried water conveyance pipelines would likely remain undisturbed 
by a levee break in the area.  However, personnel occupying the Option 1 and 2 WTP could be 
exposed to risk in the event of a nearby levee failure. The unmanned water intake structure 
located within the channel of the Sacramento River would not likely be affected by levee breaks 
in the vicinity of the proposed Project area.   

Project construction could also adversely affect levee integrity.  Construction of intake facilities 
would involve disturbance to Sacramento River levees, and installation of untreated water pipelines 
would include tunneling beneath the levee systems that border the Yolo Bypass.  Insufficient levee 
protection measures during construction of these facilities could result in increased potential for 
levee failure. These impacts would be reduced to less than significant by incorporating local 
reclamation district construction guidelines into facility design and by incorporating Mitigation 
Measures 3.4-5a and 3.4-5b below. 

Water Transfer Impacts 
The transfer of water supplies from senior water users in the Sacramento River basin would 
not expose people or structures to a significant risk of loss, injury, or death involving 
flooding. The proposed Project would increase river flows at certain times of the year in the 
area upstream of the proposed diversion/intake facility, and downstream of the water sellers’ 
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existing points of diversion. However, water transfers would occur during low-flow periods 
when Term 91 is in effect, and would not result in an increase in river stage sufficient result 
in increased risk of flooding as a result of failure of a levee or dam. Therefore, this impact 
would be less than significant. 

Mitigation Measures 

Mitigation Measure 3.4-5a:  Existing protective berms shall be maintained around WTP 
facilities for the Option 1 and 2 WTP site to prevent personnel injury and structure loss due 
to flooding associated with a levee failure.  

Mitigation Measure 3.4-5b: Levee integrity shall not be degraded by Project 
implementation and the Project Partners shall ensure that all construction activities abide by 
applicable Reclamation District guidelines for levee disturbance.  Specifically, the 
Reclamation Districts listed in Table 3.4-6 shall be consulted during intake facility and 
untreated water pipeline engineering. 

TABLE 3.4-6 
RECLAMATION DISTRICTS TO BE CONSULTED DURING INTAKE FACILITY AND 

UNTREATED WATER PIPELINE ENGINEERING 

Project Option and Facility Reclamation District 

Option 1 Intake and Untreated Water Pipelines Intake: RD 1600 
Pipelines: RD 1600 and RD 2035 

Option 2 Intake and Untreated Water Pipelines Intake: RD 785 
Pipelines: RD 785 and RD 2035 

Option 3 Intake and Untreated Water Pipelines Intake: RD 537 
Pipelines: RD 537 and RD 2035 

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-6:  Dewatering of excavated areas during construction in areas of shallow 
groundwater would affect surface water quality. (Less than Significant with Mitigation.)  

The proposed Project area is characterized by a shallow groundwater table.  Excavation for intake 
construction, conveyance and transmission pipeline trenches, and WTP facility construction would 
likely contact groundwater, at least intermittently.  In the event that groundwater is encountered 
during construction, dewatering would be required to provide a dry and safe work site.  

The discharge of groundwater from the dewatered construction site could adversely affect 
receiving water quality of local surface waters by increasing turbidity, sediment content, oils, 
grease, fluids, nutrients and/or other constituents that may be found in local groundwater. 
Groundwater quality within the Yolo Bypass is expected to be similar to that found in Bypass 
agricultural drains and could contain high levels of constituents such as manganese, salinity, 
nitrates, and boron. Discharge of groundwater into surface water could adversely affect surface 
water quality. Implementation of Mitigation Measure 3.4-6 would ensure that potential impacts 
related to dewatering of excavated areas would be reduced to less than significant. 
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Mitigation Measures 

Mitigation Measure 3.4-6:  Mitigation measure 3.3-1b shall be implemented to prevent 
degradation of surface water quality resulting from dewatering of excavated areas during 
construction. Additionally, water from dewatering of excavated areas shall be discharged 
into a drainage ditch or canal sized appropriately to accept the discharge, or shall be land-
applied to an area sufficient to receive the discharge without creating additional runoff.  

Impact Significance After Mitigation:  Less than significant. 

  
 

Impact 3.4-7:  Removal and stockpiling of trench spoils during Project construction would 
release chemicals or spoils into the surrounding environment and affect surface water 
quality. (Less than Significant with Mitigation.) 

Construction of the water pipelines would use open trench construction techniques along most of 
the alignment length.  Trenchless construction would be used for crossing sensitive areas, 
including Tule Canal, Cache Creek, and/or Willow Slough.   

Trench and tunnel spoils excavated as pipe is installed could contain lubrication and hydraulic 
chemicals, sediments, and would likely have a high water content.  Release of these spoils into 
surface water runoff or soils in adjacent agricultural fields would cause potential adverse effects 
on surface water quality and soil productivity.  This impact would be reduced to less than 
significant with the incorporation of Mitigation Measure 3.4-7. 

Mitigation Measures 

Mitigation Measure 3.4-7: Trench and tunnel spoils shall be tested prior to their 
replacement back into excavated areas or transported to offsite disposal. If found to be 
contaminated by lubrication and hydraulic fluids, spoils will be collected and disposed  
of at a permitted waste disposal facility. Spoils containing high volumes of water shall be 
detained and allowed to settle to reduce turbidity.  

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.4-8:  The Project would conflict with the management and maintenance of levees 
or other flood control facilities. (Less than Significant with Mitigation.) 

Construction and Project Operations Impacts 
Construction and operation of the proposed Project diversion/intake facilities as well as 
construction of untreated water conveyance pipelines may interfere with the management and/or 
maintenance of levees bordering the Sacramento River, the Yolo Bypass, and other waterways.  
Interference may result from direct disturbance of the levee system during construction of intake 
and untreated water conveyance pipelines, or from restricted access during operations.   
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Coordination and consultation with local reclamation district personnel would provide means to 
identify potential issues and concerns for future accessibility and management of levees and other 
flood control facilities. Implementation of Mitigation Measure 3.4-8 would reduce potential 
impacts to management and maintenance of levees and other flood control structures to a less-
than-significant level. 

Water Transfer Impacts 
The transfer of water supplies from senior water users in the Sacramento River basin would not 
conflict with the management and maintenance of levees or other flood control facilities. At 
certain times during the year, water transfers would increase river flows in the area upstream 
of the proposed Project diversion/intake facility, and downstream of the water sellers’ 
existing points of diversion. However, water transfers would occur during low-flow periods 
when Term 91 is in effect, and would not result in an increase in river stage sufficient to 
conflict with the management or maintenance of levees or other flood control facilities. 
Therefore, this impact would be less than significant. 

Mitigation Measures 

Mitigation Measure 3.4-8:  The Project Partners shall ensure that Project construction and 
operations do not conflict with the management and maintenance of levees and other flood 
control structures. Project construction and operations shall conform to engineering criteria and 
other reclamation district requirements, per the requirements of Mitigation Measure 3.4-5b.  

Impact Significance After Mitigation:  Less than significant. 

  
 

Impact 3.4-9: The Project would expose people or structures to a significant risk of loss, 
injury, or death involving inundation by seiche, tsunami, or mudflow. (No Impact) 

Construction, Project Operations, and Water Transfer Impacts 
The Project area, including the Sacramento River, Yolo Bypass, and unincorporated areas of  
Yolo County, is not subject to disturbance from seiche, tsunami, or mudflow.  These events affect 
coastal areas, areas with threat of volcanism, or areas of steeper topography. The Project area is not 
classified in any of these categories: the proposed Project area is relatively flat, does not exhibit any 
known volcanic features, and is approximately 90 miles to the ocean at its closest point. Therefore, 
no potential impact from these risks are anticipated and no mitigation measures are necessary. 

Mitigation:  None required. 
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3.5  Land Use and Agriculture 
This section provides an analysis of potential impacts to land use and agriculture that would  
result from implementation of the Project. The analysis includes a description of the baseline 
conditions, including existing land uses of the Project Partners and senior water rights holders 
who may transfer waters supplies to the Project Partners; the existing regulatory framework 
including a discussion of applicable land use policies; the method used to conduct the analysis; 
and the results of the impact assessment. Where appropriate, and available, mitigation measures 
are presented which would reduce potential impacts to a less-than-significant level. 

3.5.1 Environmental Setting 
The environmental setting provides an overview of regional and site-specific information  
related to land use and agriculture. The proposed Project would be located within areas of the 
Cities of Woodland and Davis, UC Davis campus, and unincorporated lands of Yolo County.  
The following discussion describes land uses within each of these jurisdictions that could be 
affected by Project construction and/or operations. 

Existing Land Uses 
The proposed Project area consists of rural, undeveloped lands in unincorporated Yolo County as 
well as developed, urban lands located within the incorporated lands of the Cities of Davis and 
Woodland, and lands owned by the Regents of the University of California and occupied by the 
UC Davis campus. Table 3.15-1 shows the acreage of existing land uses within the Project 
Partners’ service areas. 

TABLE 3.5-1 
EXISTING PROJECT PARTNER LAND USE (ACRES) 

Land Use City of Davis City of Woodland UC Davis Campus 

Residential 2,877 2,991 123 

Commercial 357 788 n/a 

Industrial 81 1,826 0 

Public / Quasi-
Public 428 936 972 

Agricultural / Open 
Space 908 754 2,613 

Urban Reserve n/a 902 n/a 

Vacant 273 n/a n/a 

Total 4,924 (7.7 sq. mi.)1 8,197 (12.8 sq. mi.) 3,708 (5.8 sq. mi.) 
 
Source: City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
1
 The City of Davis existing land use data does not include public right-of-way acreages totaling 

approximately 1,443 acres. 
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City of Davis 
The City of Davis city limits encompass approximately 6,367 acres.  Most of the land within the 
City’s boundaries has been developed into various urban land uses (4,924 acres).  The remaining 
1,443 acres consists of land dedicated to local roadways, highways, railroad, and other rights-of 
way. Surrounding the core downtown, which supports the primary commercial land uses in the 
City, are various residential areas composed of both single-family residences and multiple-family 
apartments. There are limited smaller industrial-type land uses located along segments of the 
Union Pacific Railroad alignment, which parallels the I-80 roadway alignment.  The railroad  
and interstate freeway divide the city, limiting access-ways to several pedestrian and vehicle 
overcrossings. The City of Davis Measure J requires voter approval for land use changes which 
would convert agricultural land or open space to an urban land use. 

Land uses within the City of Davis that occur along portions of the treated water transmission 
pipeline route include predominantly residential, commercial, open space and public/quasi-public. 
The pipelines are located adjacent to land designated industrial and agriculture.  Figure 3.5-1 
shows the existing land uses in the City of Davis.  

The Option 3 WTP site would occupy 15 acres on a 196-acre parcel owned by the City of Davis. 
This parcel is currently being used by the City of Davis Wastewater Treatment Plant as a 
component of its wastewater treatment system. The parcel is not currently used for agriculture, 
but its soil is designated Prime Farmland by the California Farmland Mapping and Monitoring 
Program and it is zoned Agricultural Preserve (AP) by the City.  

The City of Davis Department of Utilities corporation yard on 5th Street is the proposed site for a 
4 MG water storage tank.  

City of Woodland 
The City of Woodland encompasses approximately 9,325 acres of incorporated territory. 
Approximately 8,197 acres of this area have been developed for various urban uses or are approved 
for development. The remaining 1,128 acres has been assigned a variety of potential land uses 
including commercial, industrial, public/semi-public land, and residential use. Figure 3.5-2 shows 
the location of existing and/or designated land uses in the City of Woodland. 

The City of Woodland is surrounded by agricultural land uses. Agriculture plays a major role in 
Woodland’s economy through agricultural employment and agriculturally related industries.  
The City and County have long maintained a strong commitment to protect against the loss of 
agricultural soils through a joint City-County urban development agreement. In November, 2006, 
voters approved Measure A, establishing an urban limit line that demarcates the boundary 
between urban and rural/agricultural land uses. This measure requires voter approval for future 
expansion of or annexation to the City limits. 

The Option 1 and 2 WTP site is located on land owned by the City of Woodland and is currently 
used as part of industrial wastewater disposal ponds associated with the nearby City of Woodland 
Wastewater Treatment Plant. This area has General Plan designations of Urban Reserve (UR) and 
Public Service (PS). 
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The treated water transmission pipelines, serving the City of Woodland, would be located within 
or adjacent to the following land uses: agricultural, public service, open space, residential (low, 
medium, and high density), business park, general commercial, and highway commercial (City of 
Woodland, 2002). 

UC Davis Campus 
The approximately 3,600-acre UC Davis main campus is located adjacent to the City of Davis 
within both Yolo and Solano counties. The water that would be delivered to the campus would be 
used on the Yolo County portion of the main campus. Existing land use within the UC Davis 
campus includes residential, public/quasi-public (mainly university classrooms and buildings), and 
agriculture/open space. Figure 3.5-3 shows the existing land uses on the UC Davis main campus. 

As shown, the campus continues to support large tracts of agricultural lands used for research and 
education.  Land uses designated public or quasi-public include: developed areas of the campus 
consisting of teaching and research facilities, and university administration. 

Campus lands in Yolo County include the central campus and a portion of the west campus.  
Descriptions of these two areas are presented in the following discussion. 

Central Campus. The central campus consists of approximately 900 acres. It is bounded by I-80, 
SR 113, Russell Boulevard, First Street, and A Street in the downtown core area of the City of 
Davis and by the Union Pacific Railroad. The central campus includes most of the developed 
resources on campus, including the majority of academic and administrative uses, housing areas, 
recreational facilities, parking, and support facilities.  

West Campus. The west campus consists of approximately 2,200 acres. It is bounded by Russell 
Boulevard to the north, SR 113 to the east, Putah Creek to the south, and privately owned agricultural 
lands to the west. Uses on the west campus include agricultural land for teaching and research, support 
facilities such as the University Airport and the Campus Landfill, and academic and administrative 
buildings such as those that comprise the California National Primate Research Center. 

Yolo County 
Regardless of which location option is chosen for the Project development, a majority of  
the Project features would be located on unincorporated lands of Yolo County. As shown in 
Figure 2-1, of the potential locations for the proposed Project components are located in the east-
central portion of the County. The portions of the Project area located in unincorporated portions 
of the County would occupy lands supporting agricultural uses.  

The Project Partners are considering three potential sites for the location of the Project’s proposed 
diversion/intake site. All of the potential sites are located in Yolo County on the Sacramento 
River, at three locations upstream of West Sacramento. Diversion/intake Option 1 is located on 
levee/streambank northeast of County Road 22 and the Yolo Shortline Railroad, adjacent to the 
existing RD 2035 agricultural water intake site. Diversion/intake Option 2 is located on 
levee/streambank northeast of Old River Road, near the Yolo Shortline Railroad, and farmland. 
Diversion/intake Option 3 is located on levee/streambank east of Old River Road, near the north 
abutment of the Sacramento Weir. The shoreline area at all three diversion/intake site options are 
zoned A-1 (Agricultural General) by Yolo County. 
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Diversion/intake Options 2 and 3 would require installation of the conveyance pipeline beneath 
the Yolo Shortline Railroad track. The track is located immediately west of Old River Road at 
these two locations. Diversion/Intake Option 1 would also require a crossing beneath the Railroad 
track, however, the crossing would be located about 2.25 miles west of the diversion/intake site 
near the existing Cache Creek Settling Basin. 

A portion of the proposed Project area is a dedicated flood easement as part of the Yolo Bypass.  
Development or installation of improvements in the Bypass are limited to those that would not 
impede or interfere with the flow capacity of the Bypass or interfere with the purpose of the 
Bypass to operate as a flood conveyance facility.  Allowable land uses, for the most part, are 
limited to agricultural activities and utility easements that would not impede use of the Bypass  
for flood control.  

Water Transfers 
As described in the Project Description, the Project Partners propose to purchase water from 
upstream senior water rights holders to assist in meeting water demands when water obtained 
through appropriation is not available. Several potential water sellers have been identified. 
Land uses within the service areas of these potential water sellers are described in the 
following text. 

Anderson-Cottonwood Irrigation District 
The ACID service area is located along the border of Shasta and Tehama Counties, and 
encompasses approximately 32,000 acres. Land use within the area is predominantly agriculture 
and open space. However, portions of the Cities of Redding and Anderson and the community of 
Cottonwood are located within the ACID boundaries.  Land uses associated with these populated 
areas include residential, industrial, and commercial activities. The Anderson-Cottonwood canal 
is located along the western border of ACID, while the Sacramento River runs along the District’s 
eastern border. Figure 2-16 shows an aerial photograph and boundaries of ACID in relation to the 
surrounding landscape. As shown in Figure 2-16, potential well sites have been identified. The 
land use in the vicinity of the well sites is rural residential in character. The more northwestern 
groundwater well sites are located closer to denser residential areas including the City of 
Anderson. 

Browns Valley Irrigation District 
BVID encompasses about 40,000 acres in Yuba County. Land use within BVID is primarily 
natural/open space and agricultural. The community of Loma Rica is situated within the BVID 
service area. Land uses associated with this populated area include residential and limited 
commercial. Merle Collins Reservoir is within the northern portion of the District, and the Yuba 
River flows along BVID’s southern boundary. Figure 2-17 shows an aerial photograph and 
boundaries of BVID in relation to the surrounding landscape. 
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Conaway Preservation Group and Conaway Ranch 
CPG is a private landowner that oversees operations of Conaway Ranch. Conaway Ranch occupies 
about 17,250 acres of agricultural lands and open space. Conaway Ranch is located in eastern Yolo 
County. Land use within Conaway Ranch is primarily agricultural, but also includes a portion of the 
Yolo Shortline Railroad, Interstate 5, and the Cache Creek Settling Basin, and the Yolo Bypass 
which operates during flood conditions. Figure 2-18 shows an aerial photograph and boundaries of 
Conaway Ranch in relation to the surrounding landscape. As shown in Figure 2-18, potential well 
sites have been identified. The land use in the vicinity of the well sites is agricultural. 

Natomas Central Mutual Water Company 
The Natomas service area is located in northern Sacramento County and southern Sutter County and 
encompasses approximately 33,000 acres. Land use within the water company’s service area is 
primarily agricultural, although northern portions of the City of Sacramento are located within the 
service area. Land uses associated with these populated areas include residential, industrial, and 
commercial. Portions of the Natomas service area are planned to undergo a transition in land uses as 
urban development expands from the south and new development becomes established in south Sutter 
County. Portions of the Natomas service area will remain in agriculture or open space corresponding 
to provisions of the Natomas Basin Habitat Conservation Plan (City of Sacramento 2003). Several 
major transportation facilities traverse the Natomas service area, including State Routes 70 and 99, 
and Interstates 5 and 80. The Sacramento International Airport is also located within the Natomas 
boundaries, although not serviced by the District. Figure 2-19 shows an aerial photograph and 
boundaries of Natomas in relation to the surrounding landscape. As shown in Figure 2-19, potential 
well sites have been identified. The land use in the vicinity of the well sites is agricultural. 

Reclamation District 108 
RD 108 encompasses approximately 48,000 acres in northeastern Yolo County and southeastern 
Colusa County. Land use within the District is agricultural. Figure 2-20 shows an aerial photograph 
and boundaries of RD 108 in relation to the surrounding landscape. As shown in Figure 2-20, 
potential well sites have been identified. The land use in the vicinity of the well sites is agricultural. 

River Garden Farms Company  
RGF is a private landowner with land holdings encompassing approximately 2,600 acres in 
northern Yolo County, directly northwest of the community of Knights Landing. RGF is 
bounded to the east by the Sacramento River. Land use within RGF properties is agricultural. 
Figure 2-21 shows an aerial photograph and boundaries of RGF lands in relation to the 
surrounding landscape. As shown in Figure 2-21, potential well sites have been identified.  
The land use in the vicinity of the well sites is agricultural. 

Important Farmland 
The Farmland Mapping and Monitoring Program (FMMP) provides data for use in planning for 
the present and future of California's agricultural land resources. Figure 3.5-4 shows farmland in 
the Project area as designated by the FMMP.  These designations are based on the definitions 
presented in Table 3.5-2. 
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TABLE 3.5-2 

FARMLAND DEFINITIONS 

Category Definition 

Prime Farmland Farmland with the best combination of physical and chemical features able to 
sustain long term agricultural production. This land has the soil quality, growing 
season, and moisture supply needed to produce sustained high yields. Land must 
have been used for irrigated agricultural production at some time during the four 
years prior to the mapping date. 

Farmland Of Statewide Importance Farmland similar to Prime Farmland but with minor shortcomings, such as greater 
slopes or less ability to store soil moisture. Land must have been used for irrigated 
agricultural production at some time during the four years prior to the mapping date. 

Unique Farmland Farmland of lesser quality soils used for the production of the state's leading 
agricultural crops. This land is usually irrigated, but may include nonirrigated 
orchards or vineyards as found in some climatic zones in California. Land must 
have been cropped at some time during the four years prior to the mapping date. 

Farmland Of Local Importance Land of importance to the local agricultural economy as determined by each 
county's board of supervisors and a local advisory committee. In Yolo County, 
these areas consist of Local Importance (L): Cultivated farmland having soils which 
meet the criteria for Prime or Statewide importance, except that the land is not 
presently irrigated, and other nonirrigated farmland; and Local Potential (LP): Prime 
or Statewide soils which are presently not irrigated or cultivated. 

Grazing Land Land on which the existing vegetation is suited to the grazing of livestock. This 
category was developed in cooperation with the California Cattlemen's Association, 
University of California Cooperative Extension, and other groups interested in  
the extent of grazing activities. The minimum mapping unit for Grazing Land is  
40 acres.  

 
 
Source: FMMP, 2002 
 

3.5.2   Regulatory Setting 
Regulation of land uses and agricultural resources within the Project area occurs at the local, 
regional, and state levels. An overview of state and local regulations in the Project area is 
provided in the following discussion. In addition to this discussion, Section 3.4 of this document 
addresses the regulatory setting and description of relevant plans associated with the operation 
and maintenance of the Yolo Bypass, including restrictions on activities that could affect Bypass 
operations for conveying flood flows to the Delta. 

State 

Williamson Act 
California’s Land Conservation Act of 1965 is designed to preserve agricultural and open space 
lands by discouraging premature and unnecessary conversion to urban uses.  The Act creates an 
arrangement whereby private landowners contract with counties and cities to voluntarily restrict 
their land to agricultural and compatible open-space uses.  The vehicle for these agreements is a 
rolling term 10-year contract (i.e., unless either party files a “notice of nonrenewal,” the contract 
is automatically renewed for an additional year.).  In return, restricted parcels are assessed for 
property tax purposes at a rate consistent with their actual use, rather than potential market value. 
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Local  
Yolo County General Plan 
Each of the potential diversion/intake sites and several miles of untreated water conveyance pipelines 
are located within unincorporated areas of Yolo County. The proposed treated water conveyance 
pipelines, while located mainly on County land, extend into the cities of Woodland and Davis.  

Each of the three potential locations of the diversion/intake facilities and the untreated water 
conveyance pipelines are located within areas designated as Agricultural General (A-1) or 
Agricultural Preserve (AP). Most of the parcels adjacent to the water conveyance pipelines are 
also designated as either Agricultural General or Agricultural Preserve. The purpose of the 
Agricultural Preserve Zone is to preserve land best suited for agricultural use from the 
encroachment of nonagricultural uses. 

The updated Yolo County General Plan Agricultural Element of 2002 includes a list of policies 
potentially relevant to the proposed Project. The primary purpose of the Agricultural Element is 
to refine the existing General Plan goals, objectives and policies related to agriculture and to 
establish new goals, objectives and policies to address changed circumstances and new priorities. 
As a result, certain policies contained in the current General Plan were superseded by the 
Agricultural Element and have been replaced by the policies contained in Table 3.5-3. 

TABLE 3.5-3 
LAND USE AND AGRICULTURAL POLICIES OF YOLO COUNTY 

Objective 
Number Objective Description 

AP-1 Land uses in areas designated for agricultural use shall be limited to those directly related to agricultural 
production or support of agriculture. 

AP-2 The County shall utilize an Agricultural Conservation Easement Program to help protect and preserve 
agricultural lands, as defined in this Element. This program shall require payment of an in-lieu fee sufficient to 
purchase a farmland conservation easement, farmland deed restriction, or other farmland conservation 
mechanism as a condition of approval for conversion of agricultural land to nonagricultural use. The in–lieu 
fee or other conservation mechanism shall recognize the importance of land value and shall require 
equivalent mitigation. This may include the use of a variable standard that requires a commitment to preserve 
fewer acres if the land to be preserved is threatened by development and a greater number of acres to be 
preserved if the land to be preserved is removed from development pressures. 

AP-3 Yolo County shall encourage acquisition of agricultural conservation easements by local, State and federal 
agencies and private non-profit organizations to protect agriculture. 

AP-4 Yolo County shall encourage the placement of agricultural conservation easements on land most threatened 
by development, i.e., those located in close proximity to cities and unincorporated communities. 

AP-5 Yolo County shall actively maintain the Williamson Act Land Conservation (Agricultural Preserve) program. 

AP-6 Yolo County shall actively promote and maintain the Farmland Security Zone (FSZ) program. 

AP-7 
 

Upon receiving a request for an agricultural preserve contract and/or the Farmland Security Zone (FSZ) 
program for a property, Yolo County shall apply A-P (Agricultural Preserve) zoning. Yolo County may 
apply A-P zoning to other lands that the County finds are critically situated relative to existing agricultural 
preserves or properties in the FSZ program. When considering a request for a change in zoning to another 
agricultural zone, Yolo County may continue to apply A-P zoning to lands that the County finds are 
critically situated relative to existing agricultural preserves or properties in the FSZ program. The County 
may find that the continued application of A-P zoning to non-contract land is necessary to protect the land 
in the interest of public safety and convenience. It shall be clearly demonstrated that a change in zoning 
from A-P to another agricultural zone will promote agriculture. 

AP-12 
 

Agricultural lands shall be protected from urban encroachment by limiting the extension of urban service 
facilities and infrastructure, particularly sewers. 
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TABLE 3.5-3 
LAND USE AND AGRICULTURAL POLICIES OF YOLO COUNTY 

Objective 
Number Objective Description 

AP-22 
 

With the exception of individual residences appurtenant to active farming operations, where new urban 
(non-agricultural) development is approved adjacent to agricultural lands, it shall be set back a minimum of 
150 feet. A setback of 300 feet shall be required for urban uses that adjoin agricultural preserves or active 
orchards, except where the adjacent property owner agrees in writing that the 300-foot buffer is not 
needed. In no case shall the buffer be reduced to less than 100 feet. 

AP-29 
 

The County shall work to ensure that water resources are enhanced and preserved for agriculture, both in 
quantity and quality, to avoid the loss of agriculture due to competition for water with other forms of 
development. 

AP-30 The County shall work proactively with other regional and watershed based groups on water resource 
issues to protect and preserve Yolo County’s agricultural water supply. 

AP-31 
 

When new sources of water supply become available to Yolo County, agriculture shall be given first 
priority for their use. 

AP-32 Agriculture shall be actively protected from competing land uses that may threaten agricultural water 
supply. 

 
 
Source: Yolo County,1983. 
 

City of Woodland General Plan 
A portion of the treated water transmission pipeline and the Option 1 and 2 WTP sites are located 
within the City of Woodland. The proposed Woodland WTP area has a General Plan designation 
of Public Service (PS) and Urban Reserve (UR). The UR designation is applied to land outside 
the Urban Limit Line but within the City Planning Area which may be considered for future 
development with urban uses. No urban development may occur on UR lands unless the General 
Plan is amended to specify a primary land use designation for the property and development 
outside the urban limit line is approved by voters. Allowable uses include wastewater treatment 
facilities and other uses specified under the Agriculture and Open Space designations. The PS 
designation provides for public facilities such as colleges, schools, hospitals, sanitariums, penal 
institutions, libraries, museums, government offices and courts, churches, meeting halls, 
cemeteries and mausoleums, and similar and compatible uses. 

The treated water transmission pipelines will be placed in areas with various General Plan 
designations. Table 3.5-4 presents City of Woodland General Plan policies that potentially apply 
to the proposed Project: 

TABLE 3.5-4 
LAND USE AND AGRICULTURAL POLICIES OF THE CITY OF WOODLAND 

Objective 
Number Objective Description 

1.A.5 The City shall ensure that development occurs in an orderly sequence based on the logical extension of 
public facilities and services. 

1.A.12 The City shall establish a permanent urban limit line around Woodland to permanently circumscribe urban 
development and preserve surrounding agricultural lands. 

1.B.1 The City shall support residential development at a manageable pace to achieve its fair share of regional 
housing needs and provide for orderly extension of infrastructure and public services. 
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TABLE 3.5-4 
LAND USE AND AGRICULTURAL POLICIES OF THE CITY OF WOODLAND 

Objective 
Number Objective Description 

1.I.3 The City shall ensure that new development and public works projects do not encourage expansion of 
urban uses outside the Planning Area into areas designated for Agriculture on the Land Use Diagram. 

1.I.4 The City shall require development within or adjacent to designated agricultural areas to minimize conflicts 
with adjacent agricultural uses. 

1.I.5 The City shall continue to support the County’s right-to farm ordinance. 

1.I.6 The City shall encourage and support Yolo County in the implementation of its agricultural preserve 
program. 

 
 
Source: City of  Woodland, 2002. 
 

City of Davis General Plan  
A portion of the treated water transmission pipeline would be located within the City of Davis.  
The treated water pipeline would be installed along existing roadways within the City. The proposed 
pipeline would enter the City of Davis along Pole Line Road. Three pipeline segments diverge from 
Pole Line Road in the City of Davis. 

1) One would split west across Yolo County land and then travel west-southwest roughly along 
the Davis northern boundary to Covell Boulevard. Then it would travel west on Covell 
Boulevard then south on Lake Boulevard to UC Davis.  

2) A pipeline would also continue south on Pole Line Road to Covell Boulevard where it splits 
east west. The western pipeline would run west on Covell Boulevard then south on Oak 
Avenue to the city boundary and connection point to UC Davis. 

3) The eastern pipeline would run east on Covell Boulevard turn into Mace Boulevard then 
terminate at 2nd Street. 

A proposed water storage tank would also be located in the City of Davis on 5th Street. The land use 
at the City of Davis 5th Street water storage tank site consists of the City of Davis Department of 
Utilities corporation yard.  This site is designated for Public/Quasi-public land uses.  The land use 
at the City of Davis Pole Line Road/County Road 102 water storage tank include remnants of 
historic industrial uses, open space, an existing recreational vehicle track,  
and photo-voltaic station. Table 3.5-5 presents the potentially relevant land use and agricultural 
protection policies of the City of Davis. 
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TABLE 3.5-5 
LAND USE AND AGRICULTURAL POLICIES OF THE CITY OF DAVIS 

Objective 
Number Objective Description 

LU 1.2 Work in concert with UC Davis and the UC system to arrive at an ultimate size for the UC Davis campus 
consistent with the City’s desire to maintain itself as a small city. 

LU 1.4 Establish a distinct permanent urban edge which shall be defined by an open space, hedgerows, tree 
rows, similar landscape features, passive recreation spaces, buffer containing transitional agricultural 
uses, or similar elements. 

LU 1.5 Aggressively work to prevent urban sprawl on the periphery of Davis and in the region utilizing a variety of 
legislative / legal methods and strategic land acquisitions. 

LU 1.6 For developments that are on the edge of City, a minimum of a 150-foot wide urban agricultural transition 
area is required. 

LU 1.7 Plan for the timing and costs of infrastructure when developing new areas. The planning process shall 
include working with public transit providers and the Davis Joint Unified School District. 

AG 1.1 Protect agricultural land from urban development except where the general plan land use map has 
designated the land for urban uses. 

AG 1.2 Promote and enhance local agriculture. 
 
 
Source: City of Davis, 2003 
 

UC Davis Long Range Development Plan 
In 2003, UC Davis adopted a Long Range Development Plan (LRDP) which is a comprehensive 
policy and land use plan that guides the growth of a campus. The LRDP identifies the physical 
development needed to achieve the academic needs and goals of the campus while demonstrating 
responsible conservation of limited resources. Portions of the treated water transmission pipeline 
would be located adjacent to the northern and eastern borders of the  
UC Davis campus.  

The following policies, goals, and principles from UC Davis LRDP potentially apply to the 
proposed Project. 

TABLE 3.5-6 
LAND USE AND AGRICULTURAL POLICIES OF UC DAVIS 

Objective 
Number Objective Description 

Goal #1 Create a physical framework to support the teaching, research, and public service mission of the campus. 

Goal #2 Manage campus lands and resources in a spirit of stewardship for the future. 

Goal #3 Provide an environment to enrich campus life and serve the greater community. 

Principle: Natural 
and Build 

Environments 

Healthy and interconnected natural and built environment. The sustenance of UC Davis’ built 
environment and natural resources are vital to the long term viability of the university’s unique 
academic environment. The built environment, agricultural lands, and naturalized areas should be 
strongly linked, but they should also be provided with transition areas that buffer and support both 
urban activities and the university’s field teaching and research needs. Campus planning efforts should 
reflect a long-term vision for meeting growth needs and for connections between the urban and natural 
systems that influence the environment. 
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TABLE 3.5-6 
LAND USE AND AGRICULTURAL POLICIES OF UC DAVIS 

Objective 
Number Objective Description 

Principle: Natural 
Resources 

Conservation 

Conserve natural resources. Universities are typically institutions with great longevity, proud tradition and 
future aspirations deeply invested in their locale. To assume a stewardship role is to recognize that the 
environment is an inheritance from past generations and that there is an obligation to preserve and 
enhance it for future generations. Stewardship of campus resources for the future should guide the 
management and use of these lands in support of the campus’ academic mission. 
 

Agricultural 
Resources 

Cluster urban development areas on the edges of agricultural zones, to retain larger, more usable blocks 
of agricultural lands. Buffer urban uses from nearby agricultural land to maintain long-term viability of 
agricultural uses. 

Campus Systems  Continuum of Open Spaces: Provide a diversity of open space areas, from formal, programmed space to 
more naturalized habitat that supports environmental objectives and informal use. 

Campus Systems  Network: Link diverse open space into a network of connected places. 

Central Campus 
Planning Area 

Compact and Accessible Academic Core with an Integrated Open Space Network 

- Arboretum Connections to Academic Core 

- Civic Spaces/Quads 

- Garden Walks 

- Bikeways 

- Academic Districts and Neighborhood Centers 

- 10-Minute Walk: The Campus’s traditional “ten minute walk” standard, which locates high-use 
academic buildings within a 10-minute walk from the center of the campus core should be 
maintained. 

Keep ‘Edge Uses’ in close proximity to Academic Core Activities 

- Student Housing 

- Student Health Facilities 

- Recreation 

- Perimeter Parking 
Support Services 

West Campus 
Planning Area 

Mixed-Use Neighborhood 
- Housing Affordability: Accommodate a diversity of housing types that are responsive to needs for 
affordability, individual choice, and economic viability, including short-term housing for international 
students and scholars. 

Local and Regional 
Context – Open 

Space 

Continue to develop multi-use open spaces on the edges of campus where UC Davis connects to the local 
and regional community. 

Local and Regional 
Context – 

Agriculture 
Preservation 

Work with local and regional jurisdictions on regional agriculture and open space preservation and 
separation of urban areas. 

High Quality Soils 
for Intensive 
Agricultural 
Research. 

Use West Campus lands with high quality soils for more intensive agricultural research uses, while shifting 
agricultural uses to Russell Ranch that do not have as high demand for soil quality and uniformity. 
 

Maintain Views Maintain long views across open lands and agricultural fields to the hills west of the campus. 
 
 
Source:  UC Davis, 2003 
 

 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.5-16 ESA / 205413 
Draft Environmental Impact Report April 2007 

Upstream Senior Water Rights Holders 
The Project Partners propose to buy water from senior water rights holders within the Sacramento 
Valley. Land use designations assigned to those areas served by the six senior water rights holders 
being addressed in this document are summarized in Table 3.5-7. As shown in Table 3.5-7, land use 
designation for all six potential water sellers’ service areas consists of agriculture and other 
various rural or low density development activities. 

TABLE 3.5-7 
LAND USE AND PLANNING DESIGNATION OF POTENTIAL WATER SELLERS 

Potential Water 
Seller 

County 
Land Uses 

Anderson-Cottonwood 
Irrigation District 

Shasta/Tehama  
 

Composite Cropland, Pasture, Grain and Hay Crops, 
Rural Small Lot, Scenic Easement, Neighborhood Center, 
Urban Residential, Urban Vacant, Native Vegetation, 
Riparian Vegetation, Water Surface, Urban, Industrial,  

Browns Valley Irrigation 
District 

Yuba  Foothill Agriculture, Valley Agriculture, Public, Extractive 
Industrial, Rural Residential, Single Family Residential, 
Low Density Residential, Estate Residential, Commercial, 
Rural Commercial, Schools, Open Space/Recreation, 
Resource Preserve. 

Conaway Preservation 
Group 

Yolo  Cultivated Agricultural lands, Yolo Bypass Flowage 
Easement 

Reclamation District 
108 

Colusa/Yolo  Cultivated Agricultural Lands, Irrigated Farmland, and 
Other Land. 

River Garden Farms 
Company 

Yolo  Cultivated Agricultural Lands. 

Natomas Central MWD Sacramento/Sutter  Agriculture/80 Acre Minimum Parcel Size, Agriculture/ 
20 Acre Minimum Parcel Size, Agricultural Cropland, 
Agricultural-Residential, Low Density Residential, Medium 
Density Residential, Commercial and Offices, Urban 
Development Area, Recreation, Agricultural-Recreation 
Preserve, Parks, Natural Preserve, Intensive Industrial, 
Industrial/Commercial Reserve, Cemetery-Public-Quasi 
Public, Open Space. 

 
 
Source: DWR, 1995, Northern CA Water Association, 2006, Sacramento County, 1993, Sutter County, 1996, Tehama 
County, 2004-2009, Yolo County, 1983, Yuba County, 1996. 
 

3.5.3 Impacts and Mitigation Measures 

Significance Criteria 
CEQA Guidelines defines a significant effect on the environment as a substantial, or potentially 
substantial, adverse change in the physical conditions within the area affected by the Project.  
A land use or agriculture impact would be considered significant if it would result in any of the 
following effects, which are adapted from the CEQA Guidelines, Appendix G: 
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Land Use 
• Physically divide an established community; 
 
• Conflict with any applicable land use plan, policy or regulation of an agency with 

jurisdiction over the project adopted for the purpose of avoiding or mitigating an 
environmental effect; 

Agriculture 
• Convert economically viable Prime Farmland, Unique Farmland, or Farmland of 

Statewide Importance as shown on the maps prepared pursuant to the Farmland Mapping 
and Monitoring Program of the California Resources Agency, to non-agricultural use; 

 
• Conflict with existing zoning for agricultural use, or a Williamson Act contract in an area 

in which continued agriculture is economically viable; or 
 
• Involve other changes in the existing environment that, due to their location or nature, 

could result in conversion of economically viable farmland of statewide importance, to 
non-agricultural uses. 

Methodology 
The proposed Project is compared with the policies of the applicable land use plans.  The 
standard for consistency used is based on the General Plan Guidelines, published by the Office of 
Planning and Research: “An action, program, or project is consistent with the fundamental and 
mandatory policies of the General Plan if, considering all its aspects, it will further the objectives 
and policies of the general plan and not obstruct their attainment” (OPR, 2003). 

Important Farmland is identified using data from the California Department of Conservation 
FMMP (CDOC, 2002). The proposed Project is analyzed to determine the potential extent of 
conversion of Important Farmland, conflict with agricultural zoning designations, incompatibility 
with existing Williamson Act contracts, or other changes resulting from the Project’s 
implementation which would remove Important Farmland from agricultural production. Aerial 
photos were reviewed to determine land uses of potential well sites in the water transferors’ areas. 

Summary of Impacts 

Table 3.5-8 provides a summary of the significant and less than significant impacts associated 
with the locations being considered for siting the Project diversion facilities, conveyance pipeline, 
water treatment plant, and distribution pipelines. 

 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.5-18 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 3.5-8 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – LAND USE AND AGRICULTURE 

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

3.5.1: The Project would physically divide an 
established community. 
 

NI NI NI 

3.5.2: The Project would conflict with any 
applicable land use plan, policy or regulation 
of an agency with jurisdiction over the project 
adopted for the purpose of avoiding or 
mitigating an environmental effect. 
 

NI NI LSM 

3.5.3: The Project would conflict with existing 
zoning for agricultural use, or a Williamson 
Act contract in an area in which continued 
agriculture is economically viable. 
 

 
 

NI 

 
 

 NI 

 
 

LSM 

3.5.4: Construction of the Project would 
involve other changes in the existing 
environment that, due to its location or nature, 
would result in conversion of Farmland, to 
non-agricultural uses. 
 

 
 

LSM 

 
 

SU 
 
 

 
 

SU 

3.5.5: Operation of the Project would convert 
economically viable Prime Farmland, Unique 
Farmland, or Farmland of Statewide 
Importance as shown on maps prepared 
pursuant to the Farmland Mapping and 
Monitoring Program, to non-agricultural use. 
 

 
 

NI 

 
 

NI 

 
 

NI 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

 

Impacts and Mitigation Measures  

Impact 3.5-1:  The Project would physically divide an established community. (No Impact)  

Construction Impacts  
None of the potential sites for diversion/intake facilities are located within an established 
community; all are located within an area supporting agricultural land uses. The nearest existing 
residences to the Option 1 and 3 intake sites are located on the opposite side (eastside) of the 
Sacramento River in Sacramento County. A single residence is located within 500 feet of the 
intake Option 2 site, on the west side of Old River Road. Whichever option is ultimately selected 
by the Project Partners, the untreated water conveyance pipeline options would be located in 
agricultural lands and would also have no impact on existing communities, including residential, 
commercial, or industrial land uses.  
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The Options 1 and 2 WTP site would be located on an area formerly used for treatment and 
temporary storage of agricultural wastewater. The use of the area has been terminated and the 
land is now vacant. This area is designated for UR and PS land uses and is consistent with the 
public facility purposes of the WTP. The Option 3 WTP site would be located in an area used  
by the adjacent City of Davis WWTP for reducing the volume of wastewater effluent to be 
discharged from the facility. Neither of the proposed WTP sites would separate residences from 
the community nor create a physical barrier that would act to divide an existing community. 
Therefore, the selection of either WTP siting option would have no impact on established 
communities.  

The treated water transmission pipelines would be located within or adjacent to both agricultural 
lands and existing roadways. Construction of the treated water transmission pipelines would 
extend into the Cities of Woodland and Davis as well as the UC Davis campus. Installation of 
these pipelines may cause temporary surface disturbances including disruption of traffic 
movement and circulation along local surface streets, as discussed in Section 3.12, Transportation 
and Traffic. However, the installation of these treated water transmission pipelines would not 
result in permanent divisions to the City of Woodland or the City of Davis. These facilities would 
not physically divide the City of Woodland, City of Davis, or UC Davis communities. No impact 
would occur.  

The land use at the City of Davis 5th Street water storage tank site consists of the City of Davis 
Department of Utilities corporation yard.  This site is designated for Public/Quasi-public land 
uses.  The land use at the City of Davis Pole Line Road/County Road 102 water storage tank 
includes remnants of historic industrial uses, open space, an existing recreational vehicle track,  
and photo-voltaic station.  These lands are designated for Public/Quasi-public land uses. These 
facilities would not physically divide the City of Davis. No impact would occur.  

Project Operations Impacts 
No additional physical changes to the environment would take place with project operations.  
The operation of the water supply project would not physically divide existing communities in 
the Project Partners’ service areas.  

Water Transfer Impacts 
Most of the water sellers would construct wells to enable the water transfers required for the 
Project. As shown in Figures 2-17 through 2-22, regardless of which water seller is chosen 
the wells will be located outside of existing communities. Therefore, implementation of a 
water transfer from one or more of the potential water sellers would not physically divide  
an existing community in the Sacramento River watershed or communities in the Project 
Partners’ service areas. 

Mitigation:  No mitigation required. 

__________________________ 
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Impact 3.5-2:  The Project would conflict with any applicable land use plan, policy or 
regulation of an agency with jurisdiction over the project adopted for the purpose of 
avoiding or mitigating an environmental effect. (Less than Significant with Mitigation) 

Construction Impacts  
Construction of the Project diversion/intake and pipeline conveyance Options 1, 2, or 3 would be 
consistent with the Yolo County General Plan. All three sites are on the banks of the Sacramento 
River and are designated Agricultural General (A-1). Construction of the diversion/intake 
structures would not conflict with existing General Plan designations or existing land uses 
because they would not interfere with existing agricultural uses, nor would construction of any 
other Project components located in unincorporated Yolo County (pipelines, etc.). The proposed 
Project would not conflict with or prevent the implementation of applicable land use plans. In 
addition, the proposed Project would implement a portion of the County’s General Plan.  

The proposed WTP Option 1 and 2 would be located within the City of Woodland in areas 
designated Public Service and Urban Reserve under the City’s General Plan (City of Woodland, 
2002). Construction and operation of the proposed WTP options would be consistent with the 
Public Service land use as the WTP would provide treated water. WTP Option 3 would be located 
on land owned by the City of Davis and zoned Agricultural Preserve (AP). Use of this land for 
the WTP would conflict with the existing zoning. Implementation of Measure 3.5-2 would reduce 
this impact to a less-than-significant level. 

Treated water transmission pipelines within the City of Woodland would be generally located on 
the border between urban areas of the City and adjacent agricultural lands (see Figure 2-4). 
Treated water transmission line alignments would not cross or interfere with the production on 
agricultural lands and would therefore remain consistent with the City’s General Plan. One small 
parcel of Open Space, as defined by the City General Plan (City of Woodland, 2002), is located 
along County Road 98 near the southwestern portion of the City and is adjacent to the proposed 
treated water transmission line alignment. However, the alignment does not cross, and therefore 
would not affect, the open space area. Therefore, the Project would be consistent with the City of 
Woodland General Plan. 

Treated water transmission pipelines within the City of Davis would be located adjacent to Urban 
Agriculture Transition Areas and within Agricultural areas, as defined by the City General Plan 
(City of Davis, 2001). However, the treated water transmission pipelines would be located along 
existing roadways (see Figure 2-4). Therefore, construction and operation of the treated water 
transmission pipelines within the City of Davis would be consistent with the land use policies 
outlined within the City’s General Plan. 

Treated water treated water transmission pipelines would also be located adjacent to the northern 
and eastern edges of the UC Davis campus (see Figure 2-4). As defined by the UC Davis LRDP 
(UCD, 2003), land uses within these areas include Teaching and Research Fields, Teaching and 
Research Open Space, Student and Faculty/Staff Housing, PE/ICA Recreation, and Community 
Gardens. However, the proposed treated water transmission pipeline alignments would be located 
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on the border of UC Davis and the City of Davis. Pipelines would be under existing roads or 
developed areas and would not cross any sensitive land uses. Therefore the proposed Project 
would be consistent with the UC Davis LRDP. 

The two water storage tanks being proposed in the City of Davis would not conflict with 
applicable land use plans or local regulations. Both sites are designated for Public/Quasi-public 
land use and would be consistent with installation of a water storage tank. 

Based on this analysis, construction and placement of the Option 1 or 2 Project facilities would 
not conflict with existing land use policies and no impact would occur. Impacts are less than 
significant with mitigation for Option 3.  

Project Operations Impacts 
The operation of the proposed Project would not cause any land use impacts beyond what will 
occur with Project construction. As shown above, the Project will not conflict with or prevent the 
implementation of applicable land use plans, unless the Option 3 WTP site is chosen.  

Water Transfer Impacts 
Water transfer options would not conflict with or prevent the implementation of applicable land 
use plans within Yolo County. Implementation of the water transfer includes a provision that 
surface water transferred to the Project Partners, if presently used for agricultural purposes, be 
replaced by another supply, such as groundwater. The substitution of groundwater supplies would 
enable continued agricultural practices on lands where senior water rights holders currently 
irrigate agricultural crops, allowing surface water supplies to be transferred to the Project Partners 
to provide supply when Term 91 is in effect. Policies and ordinances of County government 
within the counties of various water sellers’ areas address water supply and groundwater 
management. Section 3.3 of this Draft EIR describes these plans and regulatory framework.  
Approval from the respective County in which the water sellers’ areas are located would be 
required before water transfers to the Project Partners would occur. 

A typical well would occupy about 900 square feet of area. This area is too small to constitute an 
impact to agricultural practices on lands where wells may potentially be built. 

The transfer of surface water from senior water rights holders would not conflict with applicable 
land use plans or policies of land planning authorities with jurisdiction over lands served by these 
senior water rights holders. 

Mitigation Measure 

Mitigation Measure 3.5-2: If the Option 3 WTP is selected for development, the zoning of 
the Option 3 site shall be changed so that it would no longer conflict with installation and 
operation of a WTP-related land use.  

__________________________ 
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Impact 3.5-3:  The Project would conflict with existing zoning for agricultural use or a 
Williamson Act contract in an area in which continued agriculture is economically viable. 
(Less than Significant with Mitigation) 

Construction Impacts  
The diversion/intake facility would require less than one-acre of land for onshore facilities, 
including the surge protection facilities and the support building for pumps, controls, and other 
equipment. The untreated water pipeline alignment would be located adjacent to existing 
roadways within areas zoned and used for agriculture.  The treated water conveyance pipeline 
options would be primarily located within existing road rights-of-way, although construction 
areas may extend into adjacent lands used for agriculture. After pipeline construction, the property 
would be returned to its pre-project condition and agricultural activities could resume.  

No lands subject to Williamson Act contracts would be affected as the result of implementing the 
proposed Project. Therefore no conflicts with Williamson Act contracts are anticipated. As 
discussed above, the proposed Option 3 WTP would be located on land currently zoned as 
Agricultural Preserve (AP). Because no provision for a WTP exists within the AP zone, siting of 
the WTP within this area would represent a conflict with Yolo County zoning code. This is 
considered a potentially significant impact. 

The installation of two water storage tanks in the City of Davis would not conflict with existing 
zoning for agricultural use or any Williamson Act contract. Both sites have historic industrial 
uses and are designated for future Public/Quasi-public land uses. 

Project Operations Impacts  
Operation of the proposed Project would not cause any impacts to agricultural zoning of 
Williamson Act contract lands beyond the impacts caused by Project construction. Consequently, 
Project operations will not conflict with existing agricultural zoning or Williamson Act contracts 
unless the Option 3 WTP site is selected. If the Option 3 WTP site is selected, the potential 
zoning conflict will be mitigated by changing the zoning of the WTP site. 

Water Transfer Impacts 
Implementation of the Project water transfer options would not conflict with existing agricultural 
zoning or Williamson Act contracts.  Implementation of the water transfer options would not 
conflict with or prevent the implementation of applicable land use plans where the potential water 
sellers are located. The water transfers will be conditioned so that surface water transferred to the 
Project Partners, if presently used for agricultural purposes, be replaced by another supply, such 
as local groundwater. The substitution of groundwater supplies would enable continued 
agricultural practices on lands where senior water rights holders currently irrigate agricultural 
crops. This will allow surface water supplies to be transferred to the Project Partners when Term 
91 is in effect without causing permanent or long-term fallowing of agricultural land. As 
discussed under Impact 3.5-2, above, effects of water transferor wells would not result in impacts 
to continued agricultural practices. Therefore, no impacts are anticipated.  
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Mitigation Measure 

Implement Measure 3.5-2. 

Impact Significance After Mitigation:  Less than significant. 

__________________________ 

Impact 3.5-4:  Construction of the proposed Project would involve changes in the existing 
environment that, due to its location or nature, would result in conversion of Farmland to 
non-agricultural uses. (Significant and Unavoidable for installation of the Option 2 
diversion/intake facility; Significant and Unavoidable for Option 3 WTP; Less than 
Significant with Mitigation for other options) 

Construction Impacts  
Construction and installation of the water supply facilities would temporarily displace agricultural 
lands designated as prime farmland, unique farmland, or farmland of statewide importance. Table 
3.5-9 summarizes the total acreage of farmland that would be affected either temporarily or 
permanently by construction of the facilities at each of the locations being considered by the 
Project Partners. 

TABLE 3.5-9 
SUMMARY OF IMPACT TO AGRICULTURAL LANDS1 

Diversion/Intake Option 
Prime Farmland 

(Acres) 
Unique Farmland 

(Acres) 

Farmland of 
Statewide 

Importance (Acres) Total (Acres) 

Option 1  152 30 19 201 

Option 2  185 52 7 263 

Option 3  229 61 2 292 
 
 
Source: ESA, 2006 
 
1These numbers overestimate acreage impacts for various reasons including: that pipelines don’t always impact the full width of 
easements, there are existing roads along some alignments. 
 

The impact to agricultural lands associated with each of the Project components at each potential 
location is addressed in the following discussion. 

Intake Facility Options 
Construction of the diversion/intake facility options would involve construction both within the 
Sacramento River and onshore. Permanent diversion/intake facilities in the river would occupy 
less than 0.25-acre. Option 1 and 3 intake facilities would not be located on agricultural land, 
while the Option 2 onshore pump station would displace about 1.0-acre of prime agricultural land 
because of locating this appurtenant facility west of Old River Road. The pump station would 
occupy less than 0.25 acres, but would require permanent access and connection to electrical 
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transmission lines, which could restrict future agricultural practices on immediately adjacent 
farmland. Additional construction and staging areas would be located on the land adjacent to the 
site; however, these disturbances would be temporary in duration. 

The potential effects of intake construction activities including erosion, runoff, and dust  
are discussed in Sections 3.4, Drainage and Floodplain Management and 3.9, Air Quality.  
The impact of installing either Option 1 or 3 diversion/intake facilities would be less than 
significant; however, installing the diversion/intake facility at the Option 2 location would  
result in the unavoidable loss of Prime Farmland. This impact is considered to be significant. 

Untreated Water Conveyance Pipeline Options 
The Option 1 location for the untreated water conveyance pipeline would temporarily disturb up 
to 27 acres of agricultural land, of which about 8 acres are Prime Farmland, 1.5 acres are Unique 
Farmland, and 17.5 acres are Farmland of Statewide Importance.  

The potential location for the Option 2 untreated water conveyance pipeline would temporarily 
disturb up to 90 acres of agricultural land, including 41 acres of Prime Farmland, 44 acres of 
Unique Farmland and 5 acres are Farmland of Statewide Importance. 

The potential location for the Option 3 untreated water conveyance pipeline would temporarily 
disturb up to118 acres of agricultural land, of which 85 acres are Prime Farmland, 32 acres are 
Unique Farmland, and 0.8 acres of Farmland of Statewide Importance. 

Table 3.5-10 summarizes the acreage of Farmland that would be affected with construction of 
each water pipeline option. 

TABLE 3.5-10 
FARMLAND AFFECTED BY INSTALLATION OF WATER CONVEYANCE PIPELINE OPTIONS 

Facility Option 
Prime Farmland 

(Acres) 
Unique Farmland 

(Acres) 

Farmland of 
Statewide 

Importance (Acres) Total (Acres) 

Diversion/Intake Option 1 8 2 17 27 

Diversion/Intake Option 2 41 44 5.0 90 

Diversion/Intake Option 3 85 32 1 118 

WTP Option 1 and 2 0 0 0 0 

WTP Option 3 0 0 0 0 

Treated Water 
Transmission Pipelines 

144 28 1.5 174 

 

Source: FMMP, 2006; ESA 2006 

The temporary displacement of Farmland caused by installation of untreated water conveyance 
pipelines has the potential to be significant. A permanent 12-foot easement would be established 
along the conveyance pipeline route. This easement would encompass about 27 acres of Farmland 
along the Option 1 conveyance route, 90 acres of Farmland along the Option 2 conveyance route, 
and 118 acres of Farmland along the Option 3 conveyance route. 
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Existing agricultural land uses could be restored if the conveyance pipeline is buried sufficiently 
deep to avoid conflict with future use of tillage equipment, drainage facilities, or other agricultural 
activities. Installation at this depth would effectively allow tillage and cultivation of agricultural 
crops atop the permanent pipeline easement.  Specific agreements with landowners would need to 
be established to prevent future damage to the installed pipeline from agricultural practices. 

The potential effects on surrounding agricultural operations due to construction activities, such as 
erosion, contaminated runoff, and dust are discussed in Sections 3.4, Drainage and Floodplain 
Management, and 3.9, Air Quality. 

Water Treatment Plants 
Construction of the Option 1 and 2 WTP at the proposed site in the City of Woodland would 
occur on a portion of a 1,216-acre parcel currently owned by the City. The property was formerly 
used for agricultural wastewater disposal. The parcel is zoned Public Service and the City 
currently owns and operates a wastewater treatment facility on an adjacent parcel. This WTP site 
option would use up to 15 acres of the 1,216-acre parcel. Construction would be confined to the 
15-acre facility site and would not affect the remaining property. No acreage of Prime Farmland, 
Unique Farmland, or Farmland of Statewide Importance has been identified at this site. 
Therefore, this impact would be less than significant. 

Construction of the Option 3 WTP near the City of Davis would occur on 15 acres of an existing 
196-acre parcel owned by the City. This parcel is currently being used by the City of Davis 
Wastewater Treatment Plant as a component of its wastewater treatment system. Although 
grasses grow on the site, it is not considered active agricultural land. However, this parcel is 
considered Prime Farmland and construction of the WTP there would displace 15 acres of  
Prime Farmland. Mitigation Measure 3.5-4b, requiring purchase of an agricultural conservation 
easement, will reduce the severity of this impact. However, if this location for the WTP is 
selected by the Project Partners, the Project will still result in a net loss of Prime Farmland,  
even with the imposition of Mitigation Measure 3.5-4b. Consequently, this impact is considered 
significant and unavoidable. 

Treated Water Transmission Pipelines 
The treated water transmission pipelines would be constructed along County Road 24A, Gibson 
Road, County Road 103 and Pole Line Road.  The construction zone would encroach onto 
agricultural operations, primarily along County Road 103.  

Approximately 174 acres of Farmland would be affected by construction of the treated water 
transmission pipeline, including 144 acres of Prime Farmland, 28.5 acres of Unique Farmland, 
and 1.5 acres of Farmland of Statewide Importance. However, this temporary disruption would 
affect a very small portion of these agricultural parcels, most of which would be restored after 
construction.  
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Where the installation of the transmission pipeline would encroach onto agricultural lands, the 
pipeline could conflict with future agricultural activities, similar to those discussed for the 
conveyance pipeline. Mitigation Measure 3.5-4a would require pipelines be installed at certain 
depths below ground in order to avoid conflicts with agricultural production activities. The 
potential effects on surrounding agricultural operations due to construction activities, such as 
erosion, contaminated runoff, and dust are discussed in Sections 3.4, Drainage and Floodplain 
Management, and 3.9, Air Quality. Impacts would be temporary and associated directly with 
construction and equipment use, and would be less than significant. However, in locations where 
the pipeline alignment encroaches onto existing agricultural lands, this impact would be 
potentially significant, and would be mitigated to less than significant with implementation of 
Mitigation Measure 3.5-4a. 

Water Storage Tanks 
The 5th Street water storage tank site would be located in the existing corporation yard operated 
by the City of Davis Department of Public Utilities.  Use of this site for water storage would not 
result in the conversion of farmland to other uses. 

The Pole Line Road/County Road 102 water storage tank site would be located on land with 
historic public and industrial uses.  Use of this site for water storage would not result in the 
conversion of Farmland to other uses. 

Mitigation Measure: 

Mitigation Measure 3.5-4a:  The water conveyance or transmission pipelines shall be 
installed at a depth ranging from 4 to 7 feet below the ground surface. Installation at this 
depth should be sufficient to avoid conflict with expected agricultural production activities. 
Final depth shall be established in consultation with an agricultural specialist and 
landowners to ensure consistency with future agricultural practices. 

Mitigation Measure 3.5-4b: The Project Partners will establish an agricultural 
conservation easement at a ratio of 2:1 for the acreage of Prime Farmland that would be 
displaced with Project development.  

Impact Significance After Mitigation:  Significant and Unavoidable for Option 2 
diversion/intake facility; Less than significant for pipelines. 

__________________________ 

Impact 3.5-5:  Operation of the proposed Project would convert economically viable Prime 
Farmland, Unique Farmland, or Farmland of Statewide Importance as shown on maps 
prepared pursuant to the Farmland Mapping and Monitoring Program, to non-agricultural 
use. (No Impact) 
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Project Operations Impacts 
Operation of the diversion/intake, water treatment plant, and pipelines would not directly result in 
conversion of Farmland to non-agricultural uses. However, the proposed Project would increase 
water supply to the Cities of Woodland and Davis, which could in turn facilitate or remove an 
obstacle to urban growth and facilitate loss of farmland. Refer to Chapter 4.0 of this document for 
a discussion of growth inducing potential and the secondary effects of growth. 

Water Transfer Impacts 
Because the Project Partners would require that no long-term or permanent fallowing of 
agricultural lands to effectuate the water transfers for the Project, and most of the water sellers 
will replace the transferred surface water supplies be substituted with local groundwater, as 
described in the Project’s key objectives, implementation of the water transfer options would not 
convert farmland to non-agricultural use. Therefore, no impacts are anticipated. 

Mitigation: None Required. 

__________________________ 

 

 



 



3.6 Biological Resources 
 

Davis-Woodland Water Supply Project 3.6-1 ESA / 205413 
Draft Environmental Impact Report April 2007 

3.6  Biological Resources 
This section presents a discussion of biological resources that may be found within the proposed 
Project area and the surrounding region. For purposes of this discussion, the Project area is 
defined as the lands that may be occupied by proposed facilities and lands within the respective 
Project Partner service areas. Lands located in upstream water right holders service areas are also 
addressed and evaluated separately but are not considered part of the Project area for purposes of 
this discussion.  

Included in this discussion is a review of known and potentially occurring special-status plant and 
wildlife species (including nest sites), wildlife habitats, plant communities, jurisdictional waters 
of the U.S., and fish resources. This section assesses the potential of the Project to result in 
impacts to sensitive biological resources and identifies mitigation measures designed to eliminate 
or reduce potential Project-related impacts.  

In addition to the area where new diversion and conveyance pipelines would be installed, this 
discussion also characterizes the biological resources that may be found in the service areas or 
properties of potential water sellers who may transfer water supplies to the Project Partners. 
Terrestrial habitats, vegetation, and wildlife species that may be found in the water sellers’ service 
areas are discussed. The discussion of fish and aquatic resources includes those resources in the 
Sacramento-San Joaquin Delta that could be affected by changes to surface water hydrology and 
water quality as a result of implementing the proposed Project. 

3.6.1  Environmental Setting 
Introduction 
The Project is located in the central portion of the southern Sacramento Valley. Historically, this 
region supported extensive marshes, riparian woodlands intermixed with oak woodland, vernal pools, 
and grasslands. Intensive agricultural and urban development has resulted in substantial changes and 
conversions of these habitats. Present terrestrial habitats are characterized by agricultural lands, annual 
grassland, and riparian woodland/riparian scrub (ESA, 2002). There are several water features that 
support emergent wetland vegetation. Because most native habitats have been altered by changes in 
land use, native plant communities are typically limited to areas along water courses and drainages, 
within designated reserves, or on untilled pasture lands. In addition, there are several areas that are 
potentially jurisdictional waters of the United States within the proposed Project area. 

Plant Communities, Sensitive Plant Communities, and Wildlife 
Habitats 
Plant communities are general assemblages of plant species that occur together in the same area 
(Barbour et al., 2006). The proposed Project area contains 9 vegetation and wildlife habitat types 
consisting of elderberry savannah, great valley cottonwood, mixed willow super alliance-riparian, 
valley oak alliance-riparian, freshwater marsh, open water, agricultural lands, vacant parcels, and 
developed urban areas.  
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Three communities recognized by CDFG as sensitive occur within 5 miles of the proposed Project 
area, including: (1) Elderberry savannah, (2) Great Valley cottonwood, and (3) Valley oak woodland 
(CDFG, 2006a). Elements of these communities are either known to be present or may be present in 
the proposed Project area. Elderberry savannah and Great Valley cottonwood may occur along the 
Sacramento River near the proposed intake facilities, while Valley oak woodland occurs along 
portions of the Option 2 untreated water pipeline alignment and the treated water transmission 
pipelines. Scattered oak individuals or groupings may also be present along drainages and roadsides.  

Sensitive Plant Communities  
The following description characterizes the three sensitive plant communities that are known to 
occur or may occur within the proposed Project area: 

Elderberry Savannah 
Elderberry savannah is characterized by scattered blue elderberry shrubs (Sambucus mexicana) 
and non-native annual grasses in the understory (Jones & Stokes, 2005). This habitat is 
considered sensitive as the shrub is host for the federally threatened Valley elderberry longhorn 
beetle. Elderberry savannah typically occurs along riparian corridors within the Central Valley 
and the range of this habitat has become restricted due to habitat loss.  

Great Valley Cottonwood 
Great Valley cottonwood is a dense, broad-leaved riparian forest dominated by Fremont 
cottonwood and willow. Other common species include box elder (Acer negundo), Oregon ash 
(Fraxinus latifolia), and California wild grape (Vitus californica). This community establishes on 
fine-grained alluvial soils adjacent to perennial rivers and streams with groundwater depths that 
support the riparian vegetation even when the channel is dry (Holland, 1986). Historically, this 
plant community was extensive along the major low-gradient streams throughout the Great 
Valley, but is now reduced to scattered, isolated remnants or young stands because of flood 
control, water diversion, agricultural development, and urban expansion. Cottonwood riparian 
forests are important wildlife habitats within the Central Valley and loss of these habitats has 
become a conservation concern. 

Valley Oak Alliance-Riparian 
The Valley oak alliance is a broad-leaved riparian plant community dominated by Valley  
oak (Quercus lobata). Common associated species in the tree and shrub canopy include 
California sycamore, California coffeeberry (Rhamnus californica), blue elderberry, poison oak 
(Toxicodendron diversilobum), California wild grape, and understories are typically dominated by 
sedges (Carex spp.) and non-native annual grasses and forbs (Sawyer and Keeler-Wolf, 1997; 
Jones & Stokes, 2005). Valley oak woodland occurs on deep alluvial soils of the higher 
floodplain terraces, but can also be found in other upland communities. The canopy can be sparse 
to dense and structurally diverse (Sawyer and Keeler-Wolf, 1997; EDAW, 2006). This habitat 
type provides valuable wildlife habitat for several common and special-status wildlife species. 
Valley oak woodlands have become increasingly rare in the California landscape and their 
conservation has become a growing concern statewide for resource managers.  
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Other Plant Communities  
The remaining six communities are plant communities that are either known to occur or likely to 
occur within the proposed Project area that are not recognized by the CA Department of Fish and 
Game as sensitive. 

Mixed Willow Super Alliance-Riparian 
Mixed willow super alliance occurs along natural and artificial watercourses within the  
proposed Project area and is dominated by willow (Salix spp.) species. Dominant willow species 
may include narrowleaf willow (S. exigua), Goodding’s willow (S. gooddingii), red willow 
(S. laevigata), and arroyo willow (S. lasiolepis) (HT Harvey, 2005). Other tree and shrub species 
commonly found in this community include California sycamore (Platanus racemosa), Fremont 
cottonwood (Populus fremontii), and button willow (Cephalanthus occidentalis). Mixed willow 
communities are typically found in the floodplains of rivers and streams and may become 
established along unmaintained drainage canals (EDAW, 2006). Typically, willow stands are lush 
with dense canopy and understory layers (Sawyer and Keeler-Wolf, 1997; EDAW, 2006). 

Freshwater Marsh 
Freshwater marsh is characterized by the presence of emergent vegetation and hydric soils and 
sustained by a permanent or semi-permanent water source. Freshwater emergent wetlands are 
dominated by hydrophytic herbaceous species that are emergent and rooted, and range between a 
few inches and up to 4 meters in height. Perennial wetlands (areas that are at least semi-permanently 
saturated or inundated) characterized by tall emergent species are often dominated by various 
species of bulrushes (Scirpus spp.), flatsedges (Cyperus spp.), and cattails (Typha spp.). The most 
common of these include tule (Scirpus acutus), California bulrush (S. californicus), alkali bulrush 
(S. robustus), tall flatsedge (Cyperus eragrostis), and broad-leaf cattail (Typha latifolia).  

Seasonally saturated or inundated wetlands have highly variable species composition, as plant 
distribution is substantially affected by soil characteristics (e.g., alkaline influence), elevation, and 
extent of past disturbances. Dominant species commonly found in seasonal wetlands include Baltic 
rush (J. balticus), iris-leaved rush (J. xiphioides), knotweeds (Polygonum spp.), speedwells 
(Veronica spp.), spikerushes (Eleocharis spp.), and sedges. Heavily disturbed or artificial seasonal 
wetlands are typically dominated by ruderal native and non-native species including curly dock 
(Rumex crispus), prickly lettuce (Lactuca serriola), heliotrope (Heliotropium currasavicum), toad 
rush (J. bufonius), bristly ox-tongue (Picris echioides), spiny-fruit buttercup (Ranunculus 
muricatus), and willow herbs (Epilobium spp.) (HT Harvey, 2005). Freshwater marsh typically 
establishes on the fringes of drainages or in shallowly inundated basins. On a regional and national 
level, wetlands, including freshwater marshes, are recognized as important due to high inherent 
value to fish and wildlife.  

Open Water 
Open water habitats are provided by ponds, flooded oxbows, rivers, streams, and canals (EDAW, 
2006). Open water is present within several drainages within the proposed Project area including 
the Sacramento River, Cache Creek, Willow Slough, Tule Canal, and other unnamed waterways. 
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The depths and/or flow velocities of these features restrict the establishment of terrestrial 
vegetation, but submerged and floating aquatic vegetation may occur. Several of these open water 
features are drainages that likely support freshwater marsh or riparian communities.  

Agricultural Lands 
The proposed Project area supports cultivation of several types of agricultural crops. About 
1,590 acres of agricultural lands, including deciduous orchard, irrigated row and field crops, 
pasture, rice fields, irrigated hay field, and grain and hay fields, occur within the proposed  
Project area. Cultivated lands provide minimal habitat for native plant species, although natural 
vegetation can occur along field edges and irrigation features such as ditches and reservoirs. Open 
fields and cultivated fields provide an essential over-wintering forage base for many species of 
waterfowl, shorebirds, and raptors. Migratory waterfowl and shorebirds depend on waste rice and 
corn that remains after harvest, while deer often forage in alfalfa and grain fields. Table 3.6-1 lists 
the acres and current crop types for agricultural lands found within the proposed Project area.  

TABLE 3.6-1 
ACREAGE AND CROP TYPES FOUND IN THE VICINITY OF PROJECT SITES 

Crop Type Acres 

Deciduous orchards 1 

Irrigation row and field crops 838 

Pasture 84 

Irrigated hay fields 2 

Grain and hay fields 77 

Rice fields 590 

Total 1,592 
 
 
SOURCE: ESA, 2006 
 

Vacant Lands 
This habitat type is characterized by maintained fields and lots that generally lack 
undisturbed vegetation. However, some of the areas mapped as vacant do support disturbed 
alkaline grasslands. Annual grasslands occur on relatively flat historic alluvial floodplains 
and are dominated by non-native annual grasses such as bromes (Bromus ssp.), wild oats 
(Avena barbata), and barley (Hordeum spp.), and non-native forbs such as shortpod mustard 
(Hirschfeldia incana) and wild radish (Raphanus sativus). Alkaline grasslands support 
perennial halophytic species such as saltgrass (Distichlis spicata), atriplex (Atriplex spp.), 
and smooth tarweed (Centromadia pungens). Alkaline grasslands within the proposed Project 
area are known to support special-status plant species, which are discussed in more detail in 
the following section. 
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Urban Lands 
Urban areas are typically landscaped with ornamental species, paved, or otherwise developed and 
generally lack natural vegetation. Urban areas within the proposed Project area include paved and 
unpaved roadways, residential, commercial, and industrial developments, and public works 
infrastructure. 

Habitats Located Within Potential Water Sellers’ Service Areas 
A list of the habitats located within each of the potential water sellers’ service areas was compiled 
from the California Natural Diversity Database (CNDDB; CDFG, 2006d). Results from this 
records search are compiled within Table 3.6-2. 

TABLE 3.6-2 
HABITATS LOCATED WITHIN POTENTIAL WATER SELLER SERVICE AREAS 

Potential Water Seller Habitat Name 

Anderson-Cottonwood Irrigation District (ACID) • Blue Oak – Foothill Pine 
• Blue Oak Woodland 
• Cropland 
• Urban 
• Valley Foothill Riparian 

Browns Valley Irrigation District (BVID) • Annual Grassland 
• Barren 
• Blue Oak – Foothill Pine 
• Blue Oak Woodland 
• Cropland 
• Lacustrine 
• Montane Hardwood 

Natomas Central Mutual Water Company • Cropland 
• Riverine 
• Urban 

Reclamation District 108 • Annual Grassland 
• Irrigated Row and Field Crops 
• Orchard and Vineyard 

River Garden Farms Company • Irrigated Row and Field Crops 
• Orchard and Vineyard 

Conaway Preservation Group • Annual Grassland 
• Cropland 
• Irrigated Row and Field Crops 
• Lacustrine 
• Orchard and Vineyard 

 
 
Source: CDFG, 2006d 
 

Wetlands and Other Waters of the United States 
Several prominent wetlands or other water features that may be regulated under Federal or state 
authority have been identified in the proposed Project area. The Yolo Bypass, Sacramento River, 
Cache Creek, Tule Canal, and Willow Slough are characterized as waters of the United States. 
Other potentially jurisdictional features that are known or likely to occur within the proposed Project 
area include seasonal wetlands, freshwater marsh and riparian, and several unnamed drainage 
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canals. Seasonal wetlands are low-lying features that pond water during the winter and spring and 
become dry over the summer. Common plant species in seasonal wetlands include common 
spikerush (Eleocharis macrostachya), Baltic rush (J. balticus), umbrella sedge (Cyperus 
eragrostis), Italian wildrye (Lolium multiflorum), and dock (Rumex spp.).  

Drainage features with an ordinary high water mark and defined bed and bank that drain into 
navigable waters may also be considered jurisdictional. 

Special-Status Plant and Animal Species  

Special-status species are plants and animals that are designated in accordance with the California 
and Federal endangered species acts (CESA and FESA) or other regulations. Special-status 
species also include those that are considered sufficiently rare by the scientific community to 
qualify for such listing. The California Native Plant Society (CNPS) designates vulnerable plants 
in the state of California, and considers plants on that are on CNPS List 1B to be rare, threatened, 
or endangered in California and elsewhere. This list does not represent an official listing and 
CEQA does not require plants on the list to be evaluated; however, the CNPS list does provide 
guidance on plants for which there is a high level of concern in the vicinity of the Project sites. 

A list of special-status species that potentially occur in the proposed Project area as well as in the 
potential water sellers’ service areas was derived from a search of the California Natural 
Diversity Database (CNDDB), the U.S. Fish and Wildlife Service (USFWS) list of Federal 
Endangered and Threatened Species that Occur in or may be Affected by the Project, and a query 
of the CNPS Inventory of Rare and Endangered Plants. A table comprising this list of special-
status species, their general habitat requirements, and potential to occur is included in Appendix 
C1 of this document. The proposed Project area includes 10 plant and 30 animal species with a 
medium to high potential of occurrence (as defined in Table 3.6-3).  

TABLE 3.6-3 
POTENTIAL FOR A SPECIES TO OCCUR WITHIN THE PROPOSED PROJECT AREA 

Potential Description 

Unlikely 

 

The proposed Project area and/or immediate vicinity do not support suitable habitat for a 
particular species. The proposed Project area is outside of the species’ known range. 

Low Potential The proposed Project area and/or immediate vicinity only provide limited habitat for a 
particular species. In addition, the known range for a particular species may be outside of 
the Project area. 

Medium Potential The proposed Project area and/or immediate vicinity provide suitable habitat for a 
particular species, and the Project may directly or indirectly affect suitable habitat, though 
no known populations would be affected 

High Potential The proposed Project area and/or immediate vicinity provide ideal habitat conditions for a 
particular species and suitable habitat would be directly affected. Known populations may 
be affected. 
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Special Status Plant Species 
Plant species with a high potential to occur in the immediate vicinity of the Project are listed in 
Table 3.6-4 and include: alkali milk-vetch (Astragalus tener var. tener), brittlescale (Atriplex 
depressa), San Joaquin spearscale (Atriplex joaquiniana), palmate-bracted bird’s-beak 
(Cordylanthus palmatus), and Heckard’s pepper-grass (Lepidium latipes var. heckardii). These 
plants have a high likelihood to be present along each of the untreated water conveyance pipeline 
option corridors as well as along the treated water transmission pipeline corridors. These plant 
species, and also plant species with medium potential to occur, are also discussed in the following 
text. Additional details about these species can be found in Appendix C1. 

TABLE 3.6-4 
SPECIAL-STATUS PLANT SPECIES WITH HIGH POTENTIAL TO OCCUR  

WITHIN THE PROPOSED PROJECT AREA AND VICINITY 

Diversion/Conveyance Pipeline Options 

Special-Status Species 
No. of 

Occurrences 

Option 1 
Distance to 

Occurrences (mi) 

Option 2 
Distance to 

Occurrences (mi) 

Option 3 
Distance to 

Occurrences (mi) 

Alkali milk-vetch 10 0.4+ 0+ 1.4+ 

Brittlescale 4 0.5+ 0+ 2.7+ 

San Joaquin spearscale 10 0.4+ 0+ 1.5+ 

Palmate-bracted bird’s-beak 10 0.4+ 0+ 2.5+ 

Heckard’s pepper-grass 3 0.4+ 0+ 0.2+ 
 
 
SOURCE: CDFG, 2006; Yolo County HCP 
 

Species With High Potential for Occurrence 
Alkali milk-vetch is a 2- to 16-inch tall herbaceous annual plant in the legume family (Fabaceae) 
that blooms from March through June (Hickman, 1993; CNPS, 2006). In the Central Valley, the 
species appears to be limited to alkaline soils along the basin rims within areas subjected to 
flooding and overland flows (Silveira, 2000; Witham, 2003; ESA, 2004a). Within Yolo County, 
the species is known from several occurrences. At the Tule Ranch Vernal Pools site south of 
Davis, it is found in vernally mesic grasslands associated with vernal pools (Witham, 2003). It 
also occurs near Woodland on Pescadero silty clay, saline-alkali, and Willows clay soil types 
across a range of disturbed sites (Andrews, 1970; Crampton, 1979; Showers, 1988; EIP 
Associates, 1998; Foothill Associates, 2002). This species co-occurs with palmate-bracted bird’s-
beak at one location in Woodland (EIP Associates, 2003; CDFG, 2006a). Extant occurrences in 
Yolo County are found at the City of Woodland Preserve, adjacent to County Road 25 and 
between County Roads 102 and 103, the Woodland Regional Park (north of the City of Woodland 
Preserve), private parcels (north of County Road 25), the Yolo County Grasslands Park/Davis 
Global Communications Site (south of Davis), the Tule Ranch Vernal Pools Ecological Reserve, 
and the Willow Slough Bypass (Showers, 1996; EIP Associates, 1998; Foothill Associates, 2002; 
Witham 2003; ESA, 2004a, 2004b; U.C. Davis Herbarium, 2004). Alkali milk-vetch is a CNPS 
List 1B.1 species, but has no federal or state status.  
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Brittlescale is an annual herb in the goosefoot family (Chenopodiaceae) that blooms from May 
through October, depending on local environmental conditions (CDFG, 2006a,; Munz and Keck, 
1973). Brittlescale grows in relatively barren areas with alkaline clay soils within chenopod 
scrub, meadows, playas, vernal pools, and valley and foothill grassland. Occasionally, it is found 
in riparian marshes. In Yolo County, brittlescale occurs with San Joaquin spearscale, saltgrass, 
alkali heath, and smooth tarplant (USFWS, 1998). CNDDB reports six occurrences of brittlescale 
in Yolo County (CDFG, 2006a). Extant occurrences are present at the City of Woodland Preserve 
and City Regional Park properties (CDFG, 2006a; EIP Associates, 2003; Foothill Associates, 
2002; Showers, 1996). Some of the potential Project pipeline alignments are currently within or 
adjacent to known occurrences of this species within and near Woodland and north of Davis 
(CDFG, 2006a). Brittlescale is a CNPS List 1B.2 species with no state or federal status. 

San Joaquin spearscale is a 4- to 30-inch tall herbaceous annual plant in the goosefoot family 
(Chenopodiaceae) that blooms from April to October (Hickman, 1993; CNPS, 2006). San Joaquin 
spearscale occurs within scrub, meadows, playas, valley grassland, and foothill grassland habitats 
underlain by alkaline soils. It often co-occurs with brittlescale and palmate-bracted bird’s-beak 
(CDFG, 2006a). CNDDB reports seven occurrences in Yolo County (CDFG, 2006a). San Joaquin 
spearscale has been collected on and adjacent to alkaline soils north of Davis, east of Woodland, 
Yolo County Grasslands Park/Davis Global Communications Site, and near Dunnigan (CDFG, 
2006a, EDAW, 2004, Showers, 1996). Project pipeline alignments are within or adjacent to known 
occurrences of this species within and near Woodland and north of Davis (CDFG, 2006a). San 
Joaquin spearscale is a CNPS List 1B.2 species with no state or federal status. 

Palmate-bracted bird's-beak is a 4- to 12-inch tall herbaceous annual in the broom-rape family 
(Orobanchaceae) that blooms from May through October (Hickman 1993; CNPS, 2006). This 
species occurs in sink scrub vegetation in valley bottoms and playas that are seasonally flooded 
and underlain by alkaline soils (Showers, 1990). It is commonly found in association with 
saltgrass, alkali weed (Cressa truxillensis var. vallicola), and atriplex species. Palmate-bracted 
bird’s-beak is hemi-parasitic on the roots of other plants, but little is known about their host 
requirements (USFWS, 2006). Recent studies suggest that only perennial plants such as saltgrass 
and Torrey seepweed (Suaeda moquinii) would function as appropriate host plants (Coats et al., 
1988; Cypher, 1998; EIP Associates, 1998). Within Yolo County, there are two known extant 
occurrences: one at the City of Woodland Preserve and another on private parcels north of 
County Road 25. In addition to the City of Woodland Preserve, the private parcels with known 
occurrences have been proposed for protection under a mitigation and conservation easement 
program (EIP Associates, 2003). Project pipeline alignments are currently within or adjacent to 
known occurrences of this species within and near Woodland and north of Davis (CDFG, 2006a). 
Palmate-bracted bird’s-beak is federally and state-listed as endangered and is on CNPS List 1B.1.  

Heckard’s pepper-grass is a 1- to 10-inch tall herbaceous annual plant in the mustard family 
(Brassicaceae) that flowers March through May (Hickman, 1993; CNPS, 2006). This species 
generally occurs in alkaline flats and grasslands within the floodplain of vernal pools. Heckard’s 
pepper-grass occurs on Pescadero silty clay, saline-alkali, Marvin soils, and Willows clay soil 
types across a range of disturbed sites. The distribution of Heckard’s pepper-grass in California is 
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based on 15 occurrences, seven of which are in Yolo County. The Yolo County occurrences are 
located at the City of Woodland Preserve, the Woodland Regional Park, and the Tule Ranch 
Vernal Pools Ecological Reserve (CDFG, 2006a, Showers, 1996, Witham, 2003). One occurrence 
was recorded in 1953 from an area 3 miles north of Davis. The Project’s treated water transmission 
pipeline alignment is adjacent to the occurrence north of Davis and the Option 2 alignment 
intersects with the occurrence at the City of Woodland Preserve (CDFG, 2006a). Heckard’s 
pepper-grass is a CNPS List 1B.2 species with no state or federal status. 

Species With Medium Potential for OccurrenceFerris's milk-vetch is an annual herb in the legume 
family (Fabaceae) that grows to heights of approximately 10 inches (Hickman, 1993) and flowers in 
April and May (CNPS, 2006). This species historically has been known to occur in a variety of 
habitats including vernally mesic grasslands, marshes, drainage edges, and fallow rice fields. The 
species requires alkaline soils that are fairly level and vernally moist, and it typically grows on  
Capay-Clear Lake and Pescadero clay soils (USFWS, 2005). Ferris’ milk-vetch is known to grow in 
association with smooth goldfields (Lasthenia glabrata), Italian wildrye (Lolium multiflorum), and 
Sacramento mesamint (Pogogyne zizyphoroides) (CDFG, 2006a). There are only two known extant 
occurrences of this species: one occurrence is in the Yolo Bypass at the Tule Ranch Ecological 
Reserve in Yolo County and the second is in the Gray Lodge Waterfowl Management Area in Butte 
County (USFWS, 2005). There is potential for this species to occur in areas that are known or have 
the potential to support alkali milk-vetch. Ferris’ milk-vetch is a CNPS List 1B.1 species, but has no 
federal or state status. 

Heartscale is a prostrate annual herb in the goosefoot family (Chenopodiaceae) that attains 
heights ranging from 4 to 20 inches (Hickman, 1993). Heartscale blooms from April to 
October, but the plant is most easily identified when in fruit (CNPS, 2005). Heartscale grows in 
sandy, saline or alkaline flats or scalds, in chenopod scrub, meadows, and valley and foothill 
grassland (CNPS, 2006). It often grows in association with other atriplex species, saltgrass, 
alkali heath (Frankenia grandiflora), and smooth tarweed (CDFG, 2006a). Many atriplex 
species are relatively tolerant of disturbance. They can survive with little water. Heartscale is 
known from the southern Sacramento Valley to the San Joaquin Valley. Within Yolo County, 
CNDDB reports one occurrence of heartscale near the proposed Project area that has been 
extirpated (CDFG, 2006a). The species has potential to occur within areas that support other 
atriplex species and palmate-bracted bird’s-beak. Heartscale is a CNPS List 1B.2 species with 
no state or federal status. 

Rose-mallow is a 3- to 6-foot tall perennial herb in the mallow family (Malvaceae) that blooms 
from June through September (Hickman, 1993; CNPS, 2006). This species occurs in Sacramento 
Valley and the northern part of San Joaquin Valley. This emergent wetland plant grows on the 
margins of freshwater marshes, wet riverbanks, and on low islands in sloughs (LSA Associates, 
2004). Known associates include Fremont cottonwood, willow species, and button willow. One 
known occurrence is reported from the Yolo Bypass just north of the Yolo and Solano county line 
(CDFG, 2006a). This species has potential to occur along drainages within the proposed Project 
area. Rose-mallow is a CNPS List 2.2 species with no state or federal status. 
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Sanford’s arrowhead is an emergent perennial herb in the water-plantain family (Alismataceae). 
The species has linear to ovate leaves that are three-angled, and it blooms from May through 
October (Hickman, 1993; CNPS, 2006). Sanford’s arrowhead generally occurs in standing or 
slow-moving freshwater ponds, marshes, and ditches. Common associated species include 
smartweed (Polygonum spp.), water plantain (Alisma plantago-aquatica), water primrose 
(Ludwigia peploides), broad-leaved cattail, and duckweed (Lemna sp.) (CDFG, 2006). The 
historic distribution of this species included Del Norte County, the Central Valley, and Ventura 
County, but the species has been mostly extirpated from the Central Valley (Hickman, 1993). 
CNDDB reports 23 presumed extant occurrences in Sacramento County. There is habitat present 
in the project area to support the species, but there have been no recent sitings. Sanford’s 
arrowhead is a CNPS List 1B.2 species with no state or federal status. 

Brazilian watermeal is a perennial floating aquatic herb in the duckweed family (Lemnaceae). 
This species has spheric to cylindric floating bodies with funnel-shaped budding pouches, no 
roots, and blooms from April through December (Hickman, 1993; CNPS, 2006). It typically 
occurs in shallow freshwater marshes and slow-moving water bodies, and is associated with 
duckweed and other watermeal species. It is known from the Sacramento Valley and four 
occurrences are reported from the Sacramento River in Glenn and Butte counties (CDFG, 2006). 
Brazilian watermeal is a CNPS List 2.3 species with no state or federal status. 

Special-Status Wildlife Species 
Table 3.6-5 lists special-status wildlife species that have a medium to high potential to occur, as 
determined by known occurrence data and habitat suitability within the proposed Project area. Fish 
species are not included in this table, but are discussed separately within this chapter. The non-fish 
wildlife species are described in the following discussion. Each of the diversion/conveyance pipeline 
options have a medium to high potential to affect the wildlife species listed in Table 3.6-5. Additional 
information regarding these species is found in Appendix C. 

Vernal pool crustaceans (Conservancy fairy shrimp, vernal pool fairy shrimp, and vernal 
pool tadpole shrimp) are tiny crustaceans that inhabit freshwater vernal pools and lakes. They 
generally occur in deep, cool-water pools that are from moderately turbid to turbid. Vernal pool 
crustaceans are restricted to vernal pools, swales, and other seasonal pools. Eggs of these species 
lie dormant during most of the year in the form of cysts, which are capable of withstanding 
extreme environmental conditions such as heat, cold, and prolonged dry conditions. Eggs are 
dispersed from one pool to another likely by wind, large storm/flooding events, and possibly via 
birds that feed on the vernal pool crustaceans. There is one known occurrence of vernal pool fairy 
shrimp and three known occurrences of vernal pool tadpole shrimp within the proposed Project 
area. Habitat for all three crustaceans is likely to occur in the Project area. 

Valley elderberry longhorn beetle (VELB) lives exclusively on its host plant, the blue elderberry 
shrub for all stages of its life cycle. The USFWS considers all elderberry shrubs within the historic 
range of VELB (the Central Valley and foothills up to 3,000 feet) as potential habitat for this species. 
Elderberry shrubs occur mostly along riparian habitats, elderberry savannas, along irrigation and 
drainage ditches. There is one occurrence of Valley elderberry longhorn beetle in the vicinity of the 
proposed Project area, less than 1 mile from the Option 3 conveyance pipeline alignment. 
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TABLE 3.6-5 
SPECIAL-STATUS WILDLIFE SPECIES WITH POTENTIAL TO OCCUR 

WITHIN THE PROPOSED PROJECT AREA 

Special-Status Species 
No. of 

Occurrences 

Distance to 
Diversion/Intake 

Siting Option 1 (mi.) 

Distance to 
Diversion/Intake 

Siting Option 2 (mi.) 

Distance to 
Diversion/Intake 

Siting Option 3 (mi.) 

Invertebrates     

Conservancy fairy shrimp 0 n/a n/a n/a 

Vernal pool fairy shrimp 1 10.5 10.2 9 

Valley elderberry 
longhorn beetle 8 4.0 + 1.2 + 0.8 + 

Vernal pool tadpole 
shrimp 3 6 + 5.3 + 2.9 + 

Amphibians     

California tiger 
salamander 1 7.7 7.2 5 

Western spadefoot toad 0 n/a n/a n/a 

Reptiles     

Northwestern pond turtle 0 n/a n/a n/a 

Giant garter snake 29 on site on site on site 

Birds     

Cooper's hawk 8 0.5 + 0.5 + 4 + 

Tricolored blackbird 13 0.5 + on site on site 

Short-eared owl 4 3 + 2.2 + on site 

Burrowing owl 24 2.5 + 2 + 0.8 + 

Swainson's hawk 973 on site on site on site 

Western snowy plover 2 0.9 + 1.7 + 0.3 + 

Mountain plover 4 0.8 + 1.4 + 4.6 + 

Northern harrier 0 n/a n/a n/a 

Yellow-billed cuckoo 4 1.5 + 0.7 + 1.8 + 

Yellow warbler 8 6 + 3 + 0.5 + 

White-tailed kite 7 6 + 5.5 + 2.3 + 

Loggerhead shrike 0 n/a n/a n/a 

White-faced ibis 16 1.2 + 0.2 + 1.4 + 

Mammals     

American badger 3 2.5 + 2.7 + 3.2 + 
 
 
SOURCE: California Natural Diversity Database, 2006; Yolo County HCP  
 

California tiger salamander ranges from Sonoma County south to Santa Barbara County and 
east to the foothills of the Sierra Nevada. Appropriate breeding habitat for this species is 
generally found in seasonal pools, low gradient streams, and stock ponds that retain water long 
enough for larvae to metamorphose. Tiger salamanders generally aestivate during the summer in 
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excavated mammal burrows within 0.6 mile (1 kilometer) of their freshwater breeding habitats. 
There is one recorded observance of California tiger salamander in the vicinity of the proposed 
Project area, approximately 5 miles from Option 3 and over 7 miles from Option 1 and 2. 

Western spadefoot toad ranges throughout the Central Valley and adjacent foothills, and is 
usually quite common where it occurs. This species occurs primarily in grasslands, but occasional 
populations also occur in valley-foothill hardwood woodlands. Some populations persist for a few 
years in orchard or vineyard habitats. Most of the year is spent in underground burrows up to 36 
inches (0.9 m) deep. Breeding and egg laying occur almost exclusively in shallow, temporary 
pools such as vernal pools, formed by heavy winter rains. There are no known occurrences of 
western spadefoot toad in the vicinity of the proposed Project area. 

Northwestern pond turtle is most commonly found in ponds, marshes, creeks, and irrigation 
ditches. This species frequently basks on logs or other objects out of the water when water 
temperatures are low and air temperatures are greater than water temperatures. Mating typically 
occurs in late April or early May, but may occur year-round. Nests are located in upland locations 
that may be a considerable distance (up to 0.25 mile) from an aquatic site. Hatchling turtles are 
thought to emerge from the nest and move to aquatic sites in the spring. This species may occur 
in the vicinity of sloughs, channels, and canals in the proposed Project area. There are no known 
occurrences of pond turtle within the proposed Project area. 

Giant garter snake habitat includes freshwater marshes, flooded rice fields, and drainage canals. 
During their active season giant garter snakes are usually found within a few feet of water, often 
between the water level and the top of adjacent banks. Winter retreats used by the giant garter 
snake include small mammal burrows and man-made structures such as piles of large rocks or 
riprap. Adult and juvenile snakes emerge from their winter retreats in late March or early April. 
Giant garter snakes are active from the time of emergence to the end of October with surface 
activity concentrated from April to July. There are 29 occurrences of giant garter snake within the 
vicinity of the proposed Project area. All diversion/intake siting options are located less than 1 
mile from at least one known occurrence. 

Cooper's hawk nests and forages primarily in riparian woodlands and other wooded habitats. 
The Cooper’s hawk has been known to forage along woodland edges and open areas such as the 
Yolo Bypass Wildlife area. It is also known to nest in trees within an urban setting, such as on the 
UC Davis campus. There are 8 known nesting occurrences for Cooper’s hawk within the vicinity 
of the proposed Project area, approximately 0.5-mile from diversion/intake siting options 1 and 2. 

Tricolored blackbird nests in dense colonies in a variety of habitats, including freshwater marsh, 
riparian scrub, and other vegetation that provides dense cover for protection from predators. 
Tricolored blackbird colonies range in size from fewer than 25 individuals to more than 100,000, and 
colony locations often change from year to year. This species forages in grasslands, pastures, and 
agricultural fields. Tricolored blackbirds were observed breeding in the Yolo Bypass Wildlife Area for 
the first time in 2005, and have been known to forage in nearby upland communities and agricultural 
areas. There are 13 known occurrences of tricolored blackbird within the vicinity of Project area; all 
three diversion/intake siting options are located within less than 1 mile of at least one occurrence. 
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Short-eared owl hunts in open grasslands, dunes, fresh and saltwater marshes, and other open 
country. The species nests on the ground in a grass-lined depression that is often concealed in 
weeds or beneath shrubs. The open grasslands and agricultural lands within the proposed Project 
area may be used for both nesting and foraging habitat for the species. There are multiple records 
of short-eared owl nests occurring within the vicinity of the proposed Project area (Yolo County, 
2005). Diversion/intake siting option 3 is located less than one-mile from a known occurrence. 

Burrowing owl is a year-round resident of grasslands and agricultural fields in California’s 
Central Valley. Nests are generally found in the abandoned burrows of small mammals such as 
ground squirrels. However, they can dig their own burrows in soft soil but prefer excavations 
made by other animals and they are also known to use culverts and other man-made structures. 
Breeding peaks from April to May, but can occur from March to August. Open grassland in the 
proposed Project area represents potential habitat for burrowing owls, especially in areas that are 
relatively undisturbed. There are 24 known occurrences for burrowing owl in the vicinity of the 
proposed Project area. Diversion/intake option 3 is located less than 1 mile from an occurrence. 

Swainson's hawk is a migratory species, although some individuals or small groups may winter 
in California (CDFG, 1994). The Central Valley population winters primarily in Mexico and 
arrives on their breeding grounds in the Central Valley in mid-March to early April. Nests are 
generally found in scattered trees or large shrubs, often along riparian systems adjacent to 
agricultural fields or pastures. Egg laying generally occurs in April, and young are present during 
May to June. Most young have fledged the nest by the end of July and are relatively independent 
of parental protection; however, fledged young remain with their parents until they depart in the 
fall for migration. Migration to wintering grounds generally occurs around September. There are 
nearly 1,000 records for Swainson’s hawk occurring within the vicinity of the proposed Project 
area, mainly occurring along riparian corridors such as the Sacramento River. All diversion/intake 
siting options are located less than 1 mile from several nest sites.  

Known Swainson’s hawk nests located within a 10-mile radius of the proposed Project area may be 
indirectly affected by the Project (e.g., foraging habitat impacts). Special status species likely to occur 
within potential water sellers’ districts were also determined via a database search (CNDDB, 2006).  

Western snowy plover forages in flat open areas having little vegetation, including sandy 
beaches and salt flats. It nests in small depressions on the ground. The species has been known to 
occur in the Yolo Bypass area (Yolo County, 2005), and young have been historically observed at 
the Cities of Davis and Woodland sewage treatment ponds (CNDDB, 2006). Open unvegetated 
seasonal ponds and wetlands within the proposed Project area provide suitable foraging and 
limited nesting habitat. The 2 known nesting occurrences for snowy plover in the vicinity of the 
proposed Project area are located less than 1 mile from diversion/intake siting Options 1 and 3. 

Mountain plover is a winter visitor from September to March in California’s Central Valley. It 
utilizes open grasslands and agricultural fields with no or low-growing vegetation. The proposed 
Project area provides potentially suitable foraging habitat for the species. Mountain plover is 
recorded in 4 locations in the vicinity of the proposed Project area. Diversion/intake siting option 
1 is located less than 1 mile from one occurrence. 
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Northern harrier is a hawk that inhabits areas of tall, dense, grasses, moist or dry shrubs, and 
the edges of row crops for nesting, cover, and feeding. Common food items are voles, frogs, 
small reptiles, crustaceans, and insects. Nests are built on ground with shrubby vegetation. These 
birds could nest in grasslands in the project site or grain fields in the project vicinity. Northern 
harrier pairs are known to breed within the open grasslands of the Yolo Grasslands County Park 
south of Davis. There are no known nesting occurrences of northern harrier within the proposed 
Project area vicinity. 

Yellow-billed cuckoo nests along the upper Sacramento River, the lower Feather River, and 
throughout southern California. It nests in wide, dense riparian forests with a thick understory of 
willows. Generally, sites with a dominant cottonwood overstory are preferred for foraging. 
Cuckoos may avoid valley-oak riparian habitats where scrub jays are abundant. There are 4 
nesting occurrences for yellow-billed cuckoo in the vicinity of the proposed Project area. 
Diversion/intake siting option 2 is located less than 1 mile from an occurrence. 

Yellow warbler nests and forages in riparian woodland and riparian scrub habitats. This species 
is present in Yolo County only during migration. Yellow warbler has declined dramatically in 
California’s Central Valley with the loss of riparian habitat, and the species has not been known 
to breed in Yolo County since 1974. There are 8 known nesting occurrences for yellow warbler 
within the vicinity of the proposed Project area. Diversion/intake siting option 3 is located less 
than 1 mile from an occurrence. 

White-tailed kite is a year-round resident in central California. It typically nests in oak 
woodlands or trees, especially along marsh or river margins, and may use any suitable tree  
or shrub that is of moderate height. The nesting season may begin as early as February and 
extends into August. There are 7 occurrences of white-tailed kite in the vicinity of the 
proposed Project area. The nearest known occurrence is 2.3 miles from diversion/intake 
siting option 3. 

Loggerhead shrike is a common year-round resident of lowlands in central California. It nests in 
dense foliage of shrubs and trees, and forages in open habitats. While it infrequently occurs in 
developed areas, it may nest and forage in croplands and grasslands. There are no known 
occurrences for loggerhead shrike within vicinity of the proposed Project area.  

White-faced ibis forages in wetlands, mudflats, and irrigated or flooded croplands and pastures. 
This species typically nests in dense colonies in large stands of emergent marsh. Individuals from 
breeding colonies in ponds north of the Yolo Causeway forage in the Yolo Bypass Wildlife Area 
during summer, where they feed in wetlands and flooded rice fields. Smaller numbers of birds 
forage in the Yolo Bypass Wildlife Area throughout the year. There are 16 known occurrences for 
white-faced ibis within the vicinity of the proposed Project area. Diversion/intake siting option 2 
is located less than 1 mile from an occurrence. 
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Bank swallow is a migrant that nests in vertical banks and cliffs near water, and forages for insects 
over water. The nearest nesting colonies are along Cache Creek in Yolo County and along the 
Sacramento River at the border of Yolo and Sutter Counties. A few individuals from these colonies 
are known to forage over the Yolo Bypass Wildlife Area’s wetlands after cessation of breeding in 
late summer. There are no known occurrences for bank swallows in the vicinity of the proposed 
Project area. 

American badger is an uncommon permanent resident that occurs throughout California in 
dry scrub habitats and open, herbaceous habitats. Badgers need friable soils for digging 
burrows, often digging a new den each night during the summer. Badgers mainly prey on 
mice, rats, ground squirrels, and gophers, but may also eat small reptiles, insects, birds,  
eggs, or carrion. There are 3 known locations for American badger within the vicinity of  
the proposed Project area. The closest occurrence is approximately 2.5 miles from 
diversion/intake siting Option 1.  

Fish and Aquatic Species 
The Sacramento River, in the vicinity of the water diversion options, provides habitat for a 
variety of resident and migratory fish species. The river serves as a spawning and juvenile nursery 
area for many of these species, as well as habitat for juvenile, sub-adult, and adult fish. However, 
many other Sacramento River species do not occur in the vicinity of the diversion/intake options. 
For example, several Sacramento River species, including Delta smelt and longfin smelt primarily 
occur only downstream of the potential diversion/intake locations.  

The following sections describe the fishery community inhabiting the Sacramento River in the 
general vicinity of the water diversion/intake siting options.  

Fish Species Composition in the Sacramento River 
Numerous fish monitoring studies have documented that a variety of resident and migratory fish 
and microinvertebrates are present in the Sacramento River in the vicinity of the proposed project. 
Relevant studies include: (1) investigations of fish eggs and larvae near Hood, (2) fisheries surveys 
characterizing species composition, abundance, and seasonal distribution of downstream migrating 
juvenile Chinook salmon and steelhead near Knights Landing, and (3) seasonal and geographic 
distribution of various fish species including Chinook salmon, sturgeon, and striped bass. These 
studies help define the environmental baseline conditions for the proposed Project area. 

The Sacramento River in the vicinity of the proposed intake locations serves as a migratory 
corridor for the upstream migration of adult sturgeon, American shad, striped bass, salmon and 
steelhead, and for the downstream migration of juveniles of these species. Other fish species 
common in the Sacramento River near the proposed intake locations include river and Pacific 
lamprey, California roach, hardhead, threadfin shad, catfish, Sacramento pikeminnow, tule perch, 
sculpin, bullhead, and a variety of other resident fish species. The Sacramento River also provides 
habitat for a variety of invertebrates, including planktonic species such as copepods, and 
epibenthic species such as crawfish and amphipods. 
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The species composition and relative abundance of both fish and macroinvertebrates within the 
Sacramento River in the proposed Project area vary within and among years in response to 
environmental factors such as changes in hydrologic conditions, seasonal migration patterns, and 
microhabitat conditions. Several of the fish species inhabiting the proposed project area, most notably 
striped bass, white sturgeon, American shad, and catfish, support recreational fisheries, but are not 
listed under the state or federal ESA. Many other fish and macroinvertebrates are considered to be 
important prey and forage species. Additional surveys beyond those historically available were not 
conducted. Historical survey information was deemed sufficient to establish information about 
composition and abundance of species in the Project area. 

Special-Status Fish Species 
Fish species that have been identified for protection under the State and/or federal Endangered Species 
Acts that inhabit the Sacramento River in the vicinity of the proposed project include winter-run and 
spring-run Chinook salmon and Central Valley steelhead. Other special-status species including Delta 
smelt and longfin smelt, green sturgeon, lamprey, hardhead, and California roach are also discussed in 
this chapter. Based on information regarding these species’ habitat distributions and known or 
presumed occurrences in the proposed Project area, an assessment has been made of the potential 
impacts associated with construction, operation, and maintenance of the proposed diversion/intake 
facility and positive barrier fish screen on each of the identified fish species.  

Several endangered or threatened fish species have been collected in the vicinity of the proposed 
Project intake. These include: (1) winter-run Chinook salmon (listed as an endangered species 
under the CESA and FESA, (2) spring-run Chinook salmon and steelhead (listed as threatened 
species under the California and/or federal ESA), (3) Green sturgeon juveniles and adults, 
(recently listed as a threatened species under the federal ESA), and (4) Delta smelt (listed as a 
threatened species under the CESA and FESA). Although Delta smelt have been occasionally 
collected in the Sacramento River near the potential Project diversion/intake sites, they primarily 
occur downstream of the proposed diversion/intake sites (that is, within the lower Sacramento 
River downstream of Sacramento, the Delta, and Suisun Bay). 

Salmonid Fish Species 
Chinook Salmon is an anadromous species, spawning in freshwater and spending a portion of 
their life cycle within the Pacific Ocean. The species is divided into the following four runs 
according to spawning season: winter-run, spring-run, fall-run, and late fall-run. These runs 
inhabit the upper Sacramento River (Vogel and Marine 1991), and occur seasonally in the 
vicinity of the proposed Project area. Chinook salmon do not spawn within the Sacramento River 
in the vicinity of the proposed Project area. Instead, they utilize this portion of the river as their 
primary upstream and downstream migration route. In general, Chinook salmon require relatively 
cool water throughout their juvenile residence, good water quality, and foraging/cover areas. The 
Sacramento River, including the proposed project area, has been designated as critical habitat for 
Chinook salmon by the National Marine Fisheries Service (NMFS) and as Essential Fish Habitat 
(EFH) for Pacific salmon. 
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Fishery sampling at the RD 108 Wilkins Slough diversion over the period from 1993 through 
1996 provides useful information on the seasonal distribution and length frequencies of juvenile 
Chinook salmon in the vicinity of the proposed Project area. Results of these surveys indicate that 
juvenile Chinook salmon are present in greatest abundance during the spring (April - June)  
and winter (November - January). Juvenile Chinook salmon also migrate downstream in the 
Sacramento River during the late winter (February-March). Results of monitoring at the Wilkins 
Slough diversion show a seasonal distribution pattern for juvenile Chinook salmon that is 
consistent with the patterns observed at Knights Landing (Snider and Titus 1998, 2001) and at 
Sacramento (USFWS unpublished data). 

Juvenile Chinook salmon emigrating downstream past the proposed Project area typically range 
in length from approximately 27 to 150 mm. Length frequencies typically reflect three juvenile 
lifestages: fry (approximately 30 - 50 mm), smolts (approximately 60 - 90 mm), and yearlings  
(up to 150 mm).  

Life Histories of Winter, Spring, Fall, and Late Fall-Run Chinook Salmon. The general 
seasonal timing of migration and spawning by each of the runs is detailed in Figure 3.6-1. These 
trends are based on observations of fish passage upstream at the Red Bluff Diversion Dam and 
other fishery monitoring within the Sacramento River (Vogel and Marine 1991).  

Winter-Run salmon migrate upstream from December through June. Juveniles rear within the 
Sacramento River throughout the year, feeding primarily on aquatic insects. Smolts then 
migrate downstream from December through May to the Pacific Ocean. During the mid-
1960s adult winter-run Chinook salmon returns to the Sacramento River were relatively high 
(approximately 80,000 returning adults). However, because of commercial ocean fishing, 
operation of dams, unscreened water diversions, and other causes, the population declined 
substantially during the 1970s and 1980s. The population decline continued until 1991 when 
the adult winter-run Chinook salmon population was estimated to be less than 200 fish. As a 
result of the substantial decline in abundance the species was listed as an endangered species 
under both the California and Federal ESAs.  

During the mid- and late 1990s the numbers of adult winter-run salmon returning to Sacramento 
River gradually increased and the trend of increasing abundance continues today. Approximately 
8224 adult winter-run salmon returned to the river to spawn in 2001, 7441 in 2002, 8218 in 2003, 
and 8896 in 2004. As with other Chinook salmon stocks, NMFS is continuing to evaluate the 
status of the winter-run Chinook salmon population and the effectiveness of various management 
actions implemented within the Sacramento River, Delta, and ocean to provide improved 
protection and reduced mortality for winter-run salmon.  
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Spring-Run salmon migrate upstream from March through October. Adults hold in deep cold 
pools within the rivers and tributaries over the summer months prior to spawning from August to 
October. Fry emerge from spawning areas during the late fall and winter. A portion of the fry 
appear to migrate downstream soon after emerging, and they then rear in downstream river 
channels, and potentially in the Delta estuary, during winter and spring months. The remainder of 
the fry reside in creeks and rear for approximately one year. The juvenile spring-run Chinook 
salmon that remain in the creeks migrate downstream as yearlings primarily during the late fall, 
winter and early spring with peak migration occurring in November (Hill and Weber 1999). The 
downstream migration of both spring-run Chinook salmon fry and yearlings during the late fall 
and winter typically coincides with increased flow and water turbidity associated with winter 
stormwater runoff.  

Fall-Run salmon migrate upstream from July through December. Fall-run Chinook salmon 
spawning is similar to that described for other Chinook salmon. Fall-run Chinook salmon 
spawning occurs between October and December with the greatest spawning activity occurring 
typically in November and early December. The success of fall-run Chinook salmon spawning is 
dependent, in part, on seasonal water temperatures. After incubating and hatching, the young 
salmon emerge from the spawning areas as fry. A portion of the fry population migrate 

FIGURE 3.6-1

LIFE HISTORY OF CHINOOK SALMON IN THE 
SACRAMENTO RIVER 
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downstream soon after emergence, where they rear in the downstream river channels and the 
Delta estuary during the spring months. The remaining portion of juvenile salmon continue to 
rear in the upstream stream systems through the spring months, until they are adapted to 
migration into saltwater (smolting), which typically takes place between April and early June.  
A small proportion of the fall-run Chinook salmon juveniles may, in some streams, rear through 
the summer and fall months migrating downstream during the fall, winter, or early spring as 
yearlings.  

Late Fall-Run salmon migrate upstream from October through April, and spawn from January 
through April. Adult and juvenile fall-run and late fall-run Chinook salmon migrate downstream 
from the Sacramento River through the Delta and San Francisco Bay during the late winter and 
spring migration period. The life history and factors affecting abundance of late fall-run Chinook 
salmon are otherwise similar to those described for fall-run Chinook salmon. 

Factors Affecting Chinook Salmon Populations. The following environmental and biological 
factors affect the abundance, mortality, and population dynamics of Chinook salmon:  

• Loss of access to historic spawning and juvenile rearing habitat within the upper reaches of 
the Sacramento River and its tributaries as a result of the migration barriers caused by 
major dams and reservoirs; 

• River and creek water temperatures affect incubating eggs, holding adults, and growth and 
survival of juvenile salmon; 

• Juveniles are vulnerable to entrainment, or the pulling of fish along with current into water 
diversion facilities, at a large number of unscreened water diversions located along the 
Sacramento River and in the Delta, including State Water Project (SWP) and Central 
Valley Project (CVP) export facilities; 

• Salvage mortality, defined as the fraction of fish that do not survive fish salvage, at the 
SWP and CVP pumping facilities; 

• Changes in habitat quality including availability for spawning and juvenile rearing; 
• Exposure to contaminants; 
• Predation mortality by Sacramento pikeminnow, striped bass, and other predators; 
• Competition and interactions with hatchery-produced Chinook salmon; 
• Recreational and commercial fishing of subadult and adult Chinook salmon.  

In recent years, however, a number of changes have been made to improve the survival and 
habitat conditions for Chinook salmon. Several large, previously unscreened water diversions 
have been equipped with positive barrier fish screens. These screens include perforated metal 
plates, meshes, or other physical devices that are designed to prevent fish from passing into 
pumping intake facilities (entrainment) while minimizing the stress and injury that may occur 
when fish impact the screen or are subjected to changes in water velocity caused by the diversion. 

Changes to ocean salmon fishing regulations, and modifications to SWP and CVP Delta export 
operations, have also been made to improve the survival of both adult and juvenile Chinook 
salmon. Improvements in fish passage facilities have been made to improve migration and 
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upstream access. These and other changes in management actions, in combination with favorable 
hydrologic and oceanographic conditions in recent years, are thought to have contributed to the 
increasing abundance of adults returning to the upper Sacramento River since the mid-1990s. 

Regulatory Listing Status. Listing status of Chinook Salmon varies according to run. Winter-
run are listed as an endangered species under both the California and Federal Endangered Species 
Acts, spring-run are listed as a threatened species under both ESAs, and fall-run and late fall-run 
are not listed, although late fall-run remain a candidate species for further analysis and evaluation. 
Fall-run and late fall-run are included in this environmental analysis because the proposed Project 
would be located within the area identified as EFH for Pacific Salmon. NMFS has prepared a 
draft recovery plan for winter-run, and is in the process of developing a recovery plan for spring-
run Chinook Salmon. 

Steelhead (Oncorhynchus mykiss). Central Valley steelhead are an anadromous species with 
adult steelhead spawning in freshwater and the juveniles migrating to the Pacific Ocean where 
they reside for several years before returning to the river system. Steelhead that do not migrate to 
the ocean, but spend their entire life in freshwater, are known as resident rainbow trout. Steelhead 
inhabit the upper Sacramento River and occur seasonally in the vicinity of the proposed Project 
area, which serves as a migration corridor. Adult steelhead typically migrate upstream within the 
Sacramento River during the winter (November - March) to spawning areas upstream of the 
proposed Project area. A portion of the adult steelhead survive spawning and migrate back 
downstream to migrate and spawn in subsequent years.  

Steelhead spawn in areas characterized by clean spawning gravels, cold-water temperatures,  
and moderately high water velocities. Spawning typically occurs during the winter and spring 
(December through April) with the majority of spawning activity occurring between January and 
March. Spawning by adult steelhead has not been observed or documented in the area of the 
proposed Project.  

Young steelhead typically rear in areas upstream of the proposed Project area for 1 to 2 or  
more years before migrating to the ocean. Downstream migration of steelhead smolts typically 
occurs during the late winter and early spring (January through May). The seasonal timing of 
downstream migration of steelhead smolts may vary in response to a variety of environmental  
and physiological factors including changes in water temperature, and changes in stream flow  
and increased water turbidity, resulting from stormwater runoff.  

Historically, Central Valley steelhead migrated upstream into the upper reaches of streams and 
rivers for spawning and juvenile rearing. Construction of dams and barriers on Central Valley 
rivers has created impassable barriers to upstream migration and substantially reduced the 
geographic distribution of steelhead, reducing access to historic spawning grounds. Changes in 
habitat quality for juvenile rearing, exposure to contaminants, predation mortality, passage 
barriers and impediments to migration, changes in land use practices, changes in water 
temperatures during summer and early fall, and competition and interactions with hatchery-
produced steelhead have all been identified as factors affecting steelhead abundance. 
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In recent years a number of changes have been made to improve the survival and habitat 
conditions for steelhead. Several large previously unscreened water diversions close to the 
proposed Project area, including the RD 108 Wilkins Slough Pumping Plant and the Sutter 
Mutual Water Company Tisdale Pumping Plant, have been equipped with positive barrier fish 
screens. Improvements to fish passage facilities have also been made to improve migration and 
access to spawning and juvenile rearing habitat. 

Although quantitative estimates of the number of adult steelhead returning to Central Valley 
streams are not available, anecdotal information and observations indicate that population 
abundance is low. Steelhead distribution is currently restricted to the mainstem Sacramento River 
downstream of Shasta Dam, the Feather River downstream of Oroville Dam, the American River 
downstream of Nimbus Dam, the Mokelumne River downstream of Comanche Dam, and a 
number of smaller tributaries to the Sacramento River system, Delta, and San Francisco Bay.  
The Central Valley steelhead population is composed of both naturally spawning steelhead and 
steelhead produced in hatcheries. The NMFS is continuing to evaluate the status of steelhead and 
developing a recovery plan for the species.  

Central Valley steelhead have been listed as a threatened species under the Federal ESA and the 
Sacramento River has been designated as critical habitat. Steelhead are not listed for protection 
under the CESA but are identified as a species of concern.  

Non-Salmonid Fish Species 
The species composition and relative abundance of both fish and macroinvertebrates within the 
Sacramento River in the proposed project area varies in response to environmental factors such as 
changes in hydrologic conditions (e.g., Sacramento River flow), seasonal migration patterns, and 
microhabitat conditions. Non-salmonid special-status fish species that may also be found in the 
Sacramento River in the area of the proposed Project include Delta smelt, sturgeon, and 
Sacramento splittail.  

Delta Smelt (Hypomesus transpacificus). Delta smelt are a relatively small (2-3 inches long) species 
with an annual lifecycle, although some individuals may live two years. Prior to spawning, adult Delta 
smelt may migrate upstream into the lower reaches of the Sacramento and San Joaquin River systems, 
where spawning occurs from approximately February through June, with the greatest spawning 
activity occurring in April and May. Females deposit adhesive eggs on substrates such as gravel, rock, 
and submerged vegetation. Eggs hatch, releasing planktonic larvae which are passively dispersed 
downstream by river flow. Larval and juvenile Delta smelt rear within the estuarine portions of the 
Delta for a period of approximately 6-9 months before beginning their upstream spawning movement 
into freshwater areas of the lower Sacramento and San Joaquin Rivers. 

Delta smelt generally inhabit the lower reaches of the Sacramento River downstream of Isleton, 
the San Joaquin River downstream of Mossdale, and the Delta including Suisun Bay. However, 
individuals have been collected infrequently in the Sacramento River near Sacramento. USFWS 
collection data for sampling show that the upstream distribution limit of Delta smelt within the 
Sacramento River is in the general vicinity of Sacramento.  
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Results of intensive fisheries sampling by USFWS near Sacramento and in the vicinity of the 
proposed Project area show that the number of Delta smelt collected each year typically ranges 
from approximately 0-10 fish. However, it is possible that some or all of the fish identified as 
Delta smelt actually were wakasagi, a very similar Japanese smelt that is abundant in Folsom 
Reservoir and often carried downstream.  

The abundance of Delta smelt increases further downstream within the lower reaches of the 
Sacramento River and Delta. Sampling conducted 18 miles downstream of the proposed Project 
area in the vicinity of Hood showed that a total of 74 juvenile and adult Delta smelt were 
collected in sampling during 1993, 3 in 1994, 13 in 1995, and 11 in 1996. In comparison, 
fisheries sampling conducted within the Delta in the vicinity of Antioch and Pittsburg frequently 
collects 500-1,500 Delta smelt per year (Hanson, unpublished data). Although not directly 
comparable to fisheries sampling in the Sacramento River, the numbers of Delta smelt salvaged 
in SWP and CVP south Delta pumping operations have exceeded thousands of Delta smelt in 
recent years (e.g., approximately 59,000 Delta smelt in May 1999, 73,000 in June 1999, 49,000 in 
May 2000, 49,000 in June 2000, etc.).  

Based upon these results and information available from other surveys regarding the abundance 
and geographic distribution of Delta smelt, it is concluded that the Sacramento River in the 
vicinity of the proposed Project area is at most an extremely small portion of the total available 
Delta smelt habitat, and that only an extremely small proportion of the total Delta smelt 
population occurs in this part of the river.  

Delta smelt, a fish species native to the Sacramento – San Joaquin Delta, has been listed as a 
threatened species under both the California and Federal Endangered Species Acts.  

Green sturgeon (Acipenseridae sp.). The green sturgeon is a large bottom dwelling anadromous 
fish, widely distributed along the Pacific coast of North America. They are slow growing and late 
maturing, spawning every 4 to 11 years during the spring and summer months. Adult fish spawn 
in fresh water and then return to estuarine or marine environments. Preferred spawning habitat is 
the lower reaches of large rivers with swift currents and large cobble. Larval and juvenile green 
sturgeon may rear for up to 2 years in freshwater and then migrate to an estuarine environment. 
Green sturgeon may spawn both upstream and downstream of the proposed Project area. Larvae 
may attach to rip rap, but are not likely to attach to the sandy-silty river bottom found in the 
proposed Project area. It is probable that green sturgeon larvae or juveniles will be in the water 
column throughout the year. 

Sturgeon were collected infrequently in fishery sampling at the Wilkins Slough diversion facility. 
During sampling in 1993 and 1995, no juvenile sturgeon were observed in fishery collections 
(Demko et al. 1994; Hanson 1996). During 1996, a total of two juvenile sturgeon were collected 
in fyke net samples at the RD 108 Wilkins Slough diversion. Although juvenile sturgeon were 
infrequently collected in samples from the area, they are expected to be present in the vicinity of 
the proposed Project area. However, the low number of juvenile sturgeon collected suggests that 
the Sacramento River in the general vicinity of the proposed Project area does not serve as a 
major juvenile sturgeon rearing area.  
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Adult sturgeon have been harvested by recreational anglers in the proposed Project area. Sturgeon 
typically inhabit relatively high velocity riverine habitat which, under natural conditions, is 
characterized by seasonally high turbidity. Green sturgeon is federally listed as a threatened 
species (AP, 2006).  

Sacramento Splittail (Pogonichthys macrolepidotus). Sacramento splittail is unique to the 
Sacramento/San Joaquin basin. The species is relatively long-lived (5-7 years), and matures at the 
end of the first year (males) or third year (females). As is typical of a fish species evolved in a 
highly variable riverine system, populations fluctuate annually, depending on spawning success. 
The fish are found mostly in slow moving sections of mainstem rivers and sloughs, and have been 
abundant in Suisun Bay and Marsh. Adults migrate upstream to spawn in conjunction with high 
flows that inundate side-channel and off-channel spawning habitat consisting of vegetation 
temporarily submerged by flooding of riparian and upland habitats. In the reach of the river near 
the proposed Project area, there is virtually no suitable spawning or rearing habitat, although 
spawning is likely to occur upstream and downstream. However, splittail inhabit the Sacramento 
River within the area of the proposed diversion locations, both as adults and juveniles. The 
habitat in the area is typically characterized by riprap-stabilized levees and natural channel banks, 
with a relatively deep river channel. Substrate is typically sand and fine silt. It is likely that 
juvenile splittail will be in the water column of the mainstem river adjacent to the proposed 
Project area. Sacramento splittail has been listed as a threatened species under the California 
Endangered Species Act. 

Other Fish Species 
Other fish species that may also be found in the Sacramento River in the area of the proposed 
Project include river lamprey, Pacific lamprey, hardhead, and California roach.  

During July, 1996, boat electrofishing in the East Canal at Kirkville Road caught a wide range of 
native and introduced fish species. Bluegill and redear sunfish comprised the majority of the 
catch. The species collected are listed in Table 3.6-6.  

The results of boat and backpack electrofishing at the Colusa Basin Drain at Road 99E near 
Knights Landing are summarized in Table 3.6-7. 

Further upstream towards Colusa, boat electrofishing and seining was conducted in 1996 and 
1998. Tables 3.6-8 and 3.6-9 list the species found during these sampling efforts. 

Factors Affecting Fish Populations These species may spend a large portion of their life in the river 
mainstem and major tributaries. They evolved to fill a niche in the historic river/floodplain/marsh 
habitat of the Central Valley, characterized by repeated flood-drought cycles, highly variable flows, 
cooler temperatures during snowmelt, and potentially warmer temperatures during the summer when 
river flows were not influenced by reservoir releases. High flooding periods were accompanied by 
large plumes of turbidity from erosion in the mid-to-lower watershed areas.  
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TABLE 3.6-6 
SUMMARY OF ELECTROFISHING RESULTS AT EAST CANAL 

Common Name Scientific Name Number Collected Percentage of Total Catch Native 

Bluegill Lepomis macrochirus 114 31% No 

Redear sunfish Lepomis microlophus 102 28% No 

Largemouth bass Micropterus salmoides 33 9% No 

Warmouth Lepomis gulosus 25 7% No 

Common carp Cyprinus carpio 19 5% No 

Green sunfish Lepomis cyanellus 13 4% No 

Channel catfish Ictalurus punctatus 11 3% No 

White catfish Ictalurus catus 11 3% No 

Sacramento hitch Lavinia exilicauda 9 2% Yes 

Golden shiner Notemigonous crysoleucas 8 2% No 

Black crappie Pomoxis nigromaculatus 5 1% No 

White crappie Pomoxis annularis 4 1% No 

Smallmouth bass Micropterus dolomieui 3 <1% No 

Sacramento sucker Catostomus occidentalis 3 <1% Yes 

Bigscale logperch Percina macrolepida 3 <1% No 

Sacramento pikeminnow Ptychocheilus grandis 1 <1% Yes 

Goldfish Carassius auratus 1 <1% No 

Total Caught  365   
 

TABLE 3.6-7 
SUMMARY OF ELECTROFISHING RESULTS AT COLUSA BASIN DRAIN  

Common Name Scientific Name Number Collected Percentage of Total Catch Native 

Threadfin Shad Dorosoma petenense 149 71% No 

Common Carp Cyprinus carpio 21 10% No 

White Crappie Pomoxis annularis 11 5% No 

Bluegill Lepomis macrochirus 7 3% No 

Channel Catfish Ictalurus punctatus 7 3% No 

Largemouth Bass Micropterus salmoides 5 2% No 

Western Mosquitofish Gambusia affinis 5 2% No 

Inland Silverside Menidia beryllina 2 <1% No 

Warmouth Lepomis gulosus 2 <1% No 

Sacramento Sucker Catostomus occidentalis 1 <1% Yes 

Total Caught  210   
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TABLE 3.6-8 
SUMMARY OF 1996 ELECTROFISHING AND NETTING RESULTS  

ON THE SACRAMENTO RIVER AT COLUSA 

Common Name Scientific Name Number Collected Percentage of Total Catch Native 

Tule Perch Hysterocarpus traski 76 33% Yes 

Sacramento Sucker Catostomus occidentalis 51 22% Yes 

Sacramento Pikeminnow Ptychocheilus grandis 30 13% Yes 

Prickly Sculpin Cottus asper 24 10% Yes 

Unidentified Lamprey Lamprey species 24 10% Yes 

Hardhead 
Mylopharodon 
conocephalus 5 2% Yes 

Bluegill Lepomis macrochirus 4 2% No 

Chinook Salmon Oncorhynchus tshawytscha 4 2% Yes 

Sacramento Splittail Pogonichthys ciscoides 3 1% Yes 

Smallmouth Bass Micropterus dolomieui 2 <1% No 

Common Carp Cyprinus carpio 2 <1% No 

Largemouth Bass Micropterus salmoides 2 <1% No 

California Roach 
Hesperoleucus 
symmetricus 1 <1% Yes 

Green Sunfish Lepomis cyanellus 1 <1% No 

Total Caught  229   
 

TABLE 3.6-9 
SUMMARY 1998 BOAT ELECTROFISHING AND NETTING ON THE SACRAMENTO RIVER AT COLUSA 

Common Name Scientific Name Number Collected Percentage of Total Catch Native 

Sacramento Pikeminnow Ptychocheilus grandis 37 30% Yes 

Sacramento Sucker Catostomus occidentalis 28 23% Yes 

Bluegill Lepomis macrochirus 19 15% No 

Largemouth Bass Micropterus salmoides 17 14% No 

Prickly Sculpin Cottus asper 8 6% Yes 

Smallmouth Bass Micropterus dolomieui 8 6% No 

Threadfin Shad Dorosoma petenense 2 2% No 

Hardhead 
Mylopharodon 
conocephalus 1 <1% Yes 

Tule Perch Hysterocarpus traski 1 <1% Yes 

Sacramento Splittail Pogonichthys ciscoides 1 <1% Yes 

Chinook Salmon Oncorhynchus tshawytscha 1 <1% Yes 

Bigscale Logperch Percina macrolepida 1 <1% No 

Total Caught  124   
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These species evolved under conditions represented by: a meandering mainstem river with sand 
bars, natural levees, and large wetlands and marshes accessible from the mainstem river during 
periods of high flow, high nutrient loads, and few predators. Currently, the levee system that was 
constructed on the Sacramento River isolates the river from the floodplain, altering these 
conditions to reduce habitat variety in the river system.  

These existing conditions represent a high level of disturbance when compared to ideal conditions 
for these species, and the densities of these species in this mainstem river habitat are likely to be 
relatively low, when compared to densities that probably historically existed.  

Given these conditions, the environmental baseline of the vicinity of the proposed Project area 
can be characterized as: generally lacking spawning habitat for all salmonid and non-salmonid 
species addressed except for Pacific lamprey, which may be able to spawn in the rocks along the 
shoreline; and generally suitable for rearing of non-salmonid species, with probable good rearing 
conditions for the two lamprey species that utilize sandy to silty substrates for their larval life 
stages. 

Although these fish may have different life-history strategies, adults, juveniles, and larvae utilize 
the mainstem river in the general vicinity of the proposed Project area for rearing and foraging, as 
described in the following discussion. 

Lamprey (Lamprey species). River lamprey are an anadromous species widely distributed along 
the Pacific coast from Northern California to Alaska. They have been found throughout the 
mainstem Sacramento River and the downstream Delta. They migrate through the mainstem river 
and tributaries to spawn in small streams in April and May. Larvae burrow into sandy and silty 
substrates, near the river bank, where they spend several years maturing. They may spend 
additional time in fresh and brackish water prior to migrating to the ocean. It is likely that river 
lamprey utilize the proposed Project area primarily as a migratory corridor, because there is no 
spawning habitat and very little potential rearing habitat along the rip rapped river banks. They 
are probably in the water column during their later rearing and emigration stages. 

Pacific lamprey spawning occurs in nests constructed in shallow water on gravel and sandy 
substrates. Eggs are adhesive and are washed into crevices, where they adhere to rock. Adults 
typically die after spawning. Pacific lamprey larvae rear within their rock crevices and then swim 
into the mainstream to be carried to muddy-sandy substrate, where they burrow and rear. In the 
proposed Project area, Pacific lamprey may spawn in the rip-rapped channel and larvae probably 
rear in the channel substrate. Juveniles may be found in the water column as they migrate 
downstream to the ocean. 

Hardhead (Mylopharodon conocephalus). Hardhead are freshwater residents of the Central 
Valley river-stream system. Little is known about their life history. They appear to spawn in May 
through August, and based on observed larval distribution, they may prefer areas with sand, 
gravel, and decomposed granite substrate. They spawn in mainstem rivers and tributaries. Adults 
may be found near the surfaces of pools and side pools of creeks and rivers, as well as near 
inshore weedy areas of reservoirs and lakes. There is some potential for spawning of hardhead in 
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the vicinity of the proposed intake site, although the bottom substrate may be too silty. There is 
little rearing and adult habitat as the proposed water intake site lacks submerged and emergent 
vegetation. 

Hardhead were collected infrequently during the fishery monitoring in 1993, 1995 and 1996  
(four in 1993, 15 in 1995, and one in 1996) at the RD 108 Wilkins Slough intake. An insufficient 
number of hardhead were collected to provide detailed information on either the seasonal 
distribution or length frequency of fish in the area, although they were collected in low numbers 
during the spring and late fall and winter. Because hardhead were collected in fishery samples at 
the RD 108 Wilkins Slough Diversion, they are expected to be present in the vicinity of the 
proposed Project area. 

California Roach (Hesperoleucus symmetricus). California roach is a short-lived (1-3 year) 
native freshwater minnow, found throughout the Sacramento/San Joaquin River system and in 
non-tidal freshwater tributaries to the Bay-Delta. The species spawns from March through June, 
congregating in small groups for spawning. Eggs are deposited in rock crevices, on coarse 
gravels, or on tules. Eggs hatch in about 5 days, and after egg sac absorption, juveniles move into 
shallow nearshore habitats along the stream. As they mature, they move into the main water 
column.  

Juvenile and adult California roach were collected in fishery samples at RD 108 Wilkins Slough 
diversion, and in fishery sampling near Sacramento. California roach were collected infrequently 
in fishery sampling at the RD 108 Wilkins Slough Diversion, with a total of 97 collected in 1993, 
four in 1995, and 12 in 1996. As a result of low numbers collected, information regarding the 
seasonal and length distribution of roach inhabiting the area is considered qualitative. Roach were 
collected sporadically throughout the spring - summer 1993 sampling period (Demko et al. 1994). 
Roach were collected during the spring and early winter at lengths ranging from 38 to 76 mm 
based on fishery collections during 1995 and 1996 (Hanson 1996; Hanson and Bemis 1997). The 
low numbers of roach collected indicate that the Sacramento River in the vicinity of the RD 108 
Wilkins Slough and mainstem Sacramento River in the vicinity of the proposed Project area is not 
a significant juvenile rearing area, probably because gravels and tules are not present in large 
numbers and river velocities are relatively high. However, it is likely that some California roach 
juveniles and adults are present within the proposed Project area. 

Striped bass juveniles, sub-adults, and adults were collected during fishery studies, primarily 
during the spring and early summer within the Sacramento River in the general vicinity of the 
proposed Project area. Adult striped bass are harvested by recreational anglers from the 
Sacramento River area. Spawning by adult striped bass within the Sacramento River, in the 
general vicinity of Sacramento and Knights Landing, has been observed in other studies (CDFG 
unpublished data). Striped bass is a non-native species. 
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Special Status Species Located Within Potential Water Sellers’ 
Districts 
Similar special status plant, wildlife, and fish species are located within each of the potential 
water sellers’ service areas. Results from a CNDDB records search are compiled within Appendix 
C1 of this Draft EIR. 

3.6.2 Regulatory Setting 
The following discussion describes the various federal, state, and local laws and regulations that 
prescribe consideration of species and habitats which may be found in the proposed Project area. 

Federal Regulations 

Federal Endangered Species Act (FESA) 
The Federal Endangered Species Act prohibits the “take” of endangered or threatened fish and 
wildlife species on public or private property, and the “take” of endangered or threatened plants 
in areas under federal jurisdiction or in violation of state law. Under the FESA, the definition of 
“take” is to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt 
to engage in any such conduct.” The USFWS has interpreted the definition of “harm” to include 
any significant habitat modification that could result in take. If a project would take a federally 
listed species, then an incidental take permit is required to authorize the take. Such a permit 
typically requires various measures to compensate for or to minimize the take. 

Pursuant to Section 7 of the FESA, a federal agency reviewing a proposed project within its 
jurisdiction must determine whether any federally listed threatened or endangered species, or species 
proposed for federal listing, may be present in the proposed Project area, and then must determine 
whether the proposed project will have a potentially significant impact on such species. In addition, 
the federal agency must determine whether the project is likely to jeopardize the continued existence 
of any species proposed to be listed under FESA or result in the destruction or adverse modification of 
critical habitat proposed to be designated for such species (16 USC 1536[3], [4]).  

The USFWS administers the FESA for all terrestrial and non-marine aquatic species and the  
NMFS administers FESA for marine fish species, including anadromous salmonids such as salmon, 
sturgeon, and steelhead. Projects for which a federally listed species or its habitat is present and for 
which federal permits are required must receive authorization from USFWS and/or NMFS.  

Bald and Golden Eagle Protection Act 
The Bald and Golden Eagle Protection Act of 1940 imposes criminal and civil penalties on persons 
in the U.S. or within U.S. jurisdiction lands that take, possess, sell, purchase, barter, offer to sell or 
purchase or barter, transport, export or import a bald or golden eagle, alive or dead, or any part, 
nest, or egg of these eagles, or that violate any permit or regulations issued under the Act, without 
the permission of the Secretary of the Interior. Bald eagles (Haliaeetus leucocephalus) may not be 
taken for any purpose unless the Secretary issues a permit prior to the taking. 
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Migratory Bird Treaty Act and California Fish and Game Code Protections 
The Migratory Bird Treaty Act (16 USC, Sec. 703, Supp. I, 1989) prohibits killing, possessing, or 
trading in migratory birds, except in accordance with regulations prescribed by the Secretary of 
the Interior. This act encompasses whole birds, parts of birds, and bird nests and eggs. Birds of 
prey are protected in California under the State Fish and Game Code, Section 3503.5 (1992). 
Section 3503.5 states that it is “unlawful to take, possess, or destroy any birds in the order 
Falconiformes or Strigiformes (birds of prey) or to take, possess, or destroy the nest or eggs of 
any such bird except as otherwise provided by this code or any regulation adopted pursuant 
thereto.” Construction disturbance during the breeding season could result in the incidental loss of 
fertile eggs or nestlings, or otherwise lead to nest abandonment. Disturbance that causes nest 
abandonment and/or loss of reproductive effort is considered “taking” by the CDFG. Any loss of 
fertile eggs, nesting raptors, or any activities resulting in nest abandonment would constitute a 
significant impact. Project impacts to these species would not be considered significant unless 
they are known or have a high potential to nest in the proposed Project area or to rely on it for 
primary foraging. 

Waters of the United States 
The U.S. Army Corps of Engineers (ACOE) has primary federal responsibility for administering 
regulations that concern “waters of the U.S.” within the proposed Project area. The ACOE acts 
under two statutory authorities, the Rivers and Harbors Act (Sections 9 and 10) which governs 
specified activities in “navigable waters of the U.S.,” and the Clean Water Act (Section 404), 
which governs specified activities in “other waters of the U. S.” including wetlands. The ACOE 
requires that a permit be obtained if a project proposes placing structures within, over, or under 
navigable waters or discharging dredged or fill material into “waters of the U.S.” below the 
ordinary high-water mark in non-tidal waters. The U.S. Environmental Protection Agency (U.S. 
EPA), USFWS, NMFS, and several other agencies can provide comments on ACOE permit 
applications. 

The federal government defines wetlands in Section 404 of the Clean Water Act as “areas that  
are inundated or saturated by surface or ground water at a frequency and duration sufficient to 
support (and do support, under normal circumstances) a prevalence of vegetation typically 
adapted for life in saturated soil conditions” (33 CFR 328.3[b] and 40 CFR 230.3). The federal 
definition of wetlands requires three wetland identification parameters to be present: wetland 
hydrology, hydric soils, and hydrophytic vegetation.  

“Other waters of the U.S.” refers to those hydric features that are regulated by the Clean Water 
Act but are not wetlands (33 CFR 328.4). To be considered jurisdictional, these features must 
exhibit a defined bed and bank and an ordinary high-water mark. Examples of other waters of the 
U.S. include rivers, creeks, intermittent and ephemeral channels, ponds, and lakes. Human-made 
wetland areas that are not regulated under this act include stock watering ponds, created water 
treatment facilities and agricultural ditches created and maintained in upland areas.  
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Essential Fish Habitat for Pacific Salmon  
The Magnuson-Stevens Fishery Conservation and Management Act, as amended by the 
Sustainable Fisheries Act of 1996, established procedures designed to identify, conserve, and 
enhance Essential Fish Habitat (EFH). The EHF designation applies to all species managed under 
a Federal Fishery Management Plan (FMP). In California, the FMP for salmon designates the 
mainstem Sacramento River as EFH (Pacific Fisheries Council 1999). The Sacramento River 
within the proposed Project area contains three components of EFH listed in Table 3.6-10: 

TABLE 3.6-10 
DESCRIPTION OF SACRAMENTO RIVER ESSENTIAL FISH HABITAT 

Essential Fish 
Habitat Component Description 

Juvenile Rearing Juvenile rearing is discussed primarily in terms of rearing in the natal stream area. 
As the FMP notes, juvenile rearing may be an incidental habitat function in the 
mainstem rivers, which serve primarily as migration corridors; 

Juvenile Migration Corridors The FMP notes that "Smolts swim and drift through the streams and rivers and must 
reach the estuary or ocean where there are adequate prey and water quality 
conditions and must find adequate cover to escape predators as they migrate" 

Adult Migration Corridors and 
Adult Holding Habitat 

The FMP does not specifically identify habitat requirements for adult migration, but 
notes that passage blockage, water quality, flow modifications, channel 
modification, reduced frequency of holding pools, lack of cover, reduced depth of 
holding pools, reduced cold-water refugia, and increased predation resulting from 
habitat modifications are habitat concerns. 

 

Amendment 14 of the Pacific Salmon FMP identifies and describes mechanisms by which 
various factors may influence EFH and salmonids. Specifically, habitat requirements are 
identified and potential habitat concerns are listed. The requirements/concerns applicable to EFH 
in the proposed Project area are summarized Table 3.6-11: 

TABLE 3.6-11 
FISH MANAGEMENT PLAN CONCERNS IN PROJECT AREA 

Habitat Requirement Habitat Concern 

Adult migration pathways Water diversions, changes in water currents and hydrology, changes in water quality 
during project construction 

Smolt migration pathways Entrainment into water diversions, changes in water currents and hydrology, 
changes in water quality during project construction 

 

Given these designated characteristics, the primary components of EFH present at the proposed 
Project diversion/intake siting options are migration pathways. The existing condition of the 
habitat in the area is disturbed in terms of flow modifications, channel modification (channelization 
and riprap), lack of vegetative cover, and the likely increased predation resulting from these 
habitat modifications. Flow modifications are primarily the result of upstream impoundments, 
which have reduced flows in winter and spring, when natural precipitation and snow melt would 
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otherwise result in higher flow, and increased flows in summer and fall, which are generally dry 
periods in California's Central Valley. Smolt migration pathways are affected by existing water 
diversions upstream and downstream from the Project site. 

Critical Habitat Designations for Fish 
Central Valley Spring-run Chinook Salmon. NMFS recently designated critical habitat for the 
Central Valley spring-run Chinook salmon. Critical habitat consists of the waters, substrates, and 
adjacent riparian zones of accessible estuarine and riverine reaches. Critical habitat is designated 
to include all reaches accessible to Chinook salmon in the Sacramento River and its tributaries in 
California, all river reaches and estuarine areas of the Sacramento-San Joaquin Delta, all waters 
from Chipps Island westward to the Carquinez Bridge, including Honker Bay, Grizzly Bay, 
Suisun Bay, and Carquinez Straits, all waters of San Pablo Bay west of the Carquinez Bridge,  
and all waters of San Francisco Bay (north of San Francisco/Oakland Bay Bridge) from San 
Pablo Bay to the Golden Gate Bridge. Excluded are areas above specific dams or above long 
standing naturally impassable barriers. 

The proposed Project’s potential surface water diversion locations are within an area of the 
Sacramento River designated as critical habitat for spring-run Chinook salmon. 

Central Valley Steelhead. NMFS recently designated critical habitat for Central Valley 
steelhead. Critical habitat is designated to include all river reaches accessible to listed steelhead in 
the Sacramento and San Joaquin Rivers and their tributaries. Also included are river reaches and 
estuarine areas of the Sacramento-San Joaquin Delta, all waters from Chipps Island westward to 
the Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun Bay, and Carquinez Straits, all 
waters of San Pablo Bay west of the Carquinez Bridge, and all waters of San Francisco Bay 
(north of the San Francisco/Oakland Bay Bridge) from San Pablo Bay to the Golden Gate Bridge. 
Excluded are areas of the San Joaquin River upstream of the Merced River confluence and areas 
above specific dams or above longstanding naturally impassable barriers. 

The proposed Project’s potential surface water diversion locations are within an area of the 
Sacramento River designated as critical habitat for steelhead. 

Central Valley Winter-run Chinook Salmon. NMFS designated critical habitat for Central 
Valley winter-run Chinook salmon on June 16, 1993. Critical habitat is designated to include the 
Sacramento River from Shasta Dam to Chipps Island. Also included are all waters from Chipps 
Island westward to Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun Bay, and 
Carquinez Straits, all waters of San Pablo Bay west of the Carquinez Bridge, and all waters of 
San Francisco Bay (north of the San Francisco/Oakland Bay Bridge) from San Pablo Bay to the 
Golden Gate Bridge. 

The proposed Project’s surface water diversion locations are within an area of the Sacramento 
River designated as critical habitat for winter-run Chinook salmon. 
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Delta Smelt. USFWS designated critical habitat for Delta smelt within the Sacramento-San 
Joaquin system on December 19, 1994. Specific areas identified as critical habitat for Delta smelt 
spawning include Barker, Lindsay, Cash, Prospect, Georgiana, Beaver, Hog, Sycamore Sloughs 
and the Sacramento River in the Delta, and the tributaries of northern Suisun Bay. Areas 
identified as critical habitat for Delta smelt rearing extend eastward from the Carquinez Straits, 
including Suisun, Grizzly, and Honker Bays, Montezuma Slough and its tributary sloughs, up the 
Sacramento River to its confluence with Three-Mile Slough, and south along the San Joaquin 
River including Big Break. The Sacramento River upstream of Sacramento (I Street Bridge), 
including the area in the vicinity of the proposed water intake, is not within the area designated as 
critical habitat by USFWS for Delta smelt.  

Although the proposed Project’s potential surface water diversion locations are not within critical 
habitat areas, these diversion locations may be within the geographic range of Delta smelt within 
the Sacramento River.  

Green Sturgeon. Green sturgeon have been listed by NMFS as a threatened species under the 
federal ESA. However critical habitat has not been designated for the species. 

State Regulations 

California Endangered Species Act (CESA) 
Pursuant to the California Endangered Species Act and Section 2081 of the California Fish and 
Game Code, a permit from the CDFG is required for a project that could result in the take of a 
state-listed threatened or endangered species (i.e., species listed under CESA). Under CESA, the 
definition of “take” includes an activity that would directly or indirectly kill an individual of a 
species, but the state definition does not include “harm” or “harass,” as the federal definition 
does. As a result, the threshold for take under the CESA is typically higher than that under the 
FESA. Under CESA, CDFG maintains a list of threatened species and endangered species 
(California Fish and Game Code 2070). The CDFG also maintains two additional lists: (1) a list 
of candidate species that are species CDFG has formally noticed as being under review for 
addition to either the list of endangered species or the list of threatened species; and (2) a list of 
“species of special concern;” these lists serve as “watch lists.” 

Consistent with the requirements of CESA, a state agency reviewing a project within its 
jurisdiction must determine whether any state-listed endangered or threatened species may be 
present in the proposed Project area and determine whether the proposed project will have a 
potentially significant impact on such species. 

California Environmental Quality Act 
CEQA Guidelines Section 15380(b) provides that a species not listed on the federal or state list of 
protected species may be considered “rare” or “endangered” if the species can be shown to meet 
certain specified criteria. CEQA provides lead agencies the ability to consider potential project-
related impacts to such species, if warranted. Vascular plants listed as rare or endangered by the 
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CNPS (Skinner and Pavlik, 1995), but which have no designated status or protection under 
federal or state endangered species legislation, fall into this category. For instance, plants 
appearing on CNPS List 1B and List 2 are considered to meet CEQA Section 15380 criteria.  

Although natural communities do not have any specific legal protection, CEQA calls for an 
assessment of whether any such resources would be affected, and requires a finding of significance 
if there will be substantial losses. Natural communities listed by CNDDB as sensitive are 
considered by CDFG to be significant resources.  

California Fish and Game Code 
The California Fish and Game Code protects a variety of species from take. Certain species are 
considered fully protected, meaning that the code explicitly prohibits all take of individuals of 
these species except for take permitted for scientific research. Section 5050 lists fully protected 
amphibians and reptiles, Section 5515 lists fully protected fish, Section 3511 lists fully protected 
birds, and Section 4700 lists fully protected mammals. It also is possible for a species to be 
protected under the California Fish and Game Code, but not fully protected.  

Eggs and nests of all birds are protected under Section 3503, nesting birds (including raptors and 
passerines) under Sections 3503.5 and 3513, and birds of prey under Section 3503.5. Migratory 
nongame birds are protected under Section 3800, and other specified birds under Section 3505. 

California Native Plant Protection Act 
The California Native Plant Protection Act of 1977 (Fish and Game Code Sections 1900–1913) is 
intended to preserve, protect, and enhance endangered or rare native plants in California and 
gives the CDFG authority to designate state endangered, threatened, and rare plants and provides 
specific protection measures for identified populations. The Act also directs the California Fish 
and Game Commission to adopt regulations governing taking, possessing, propagation, and sale 
of any endangered or rare native plant.  

Waters of the State 
The State’s authority to regulate activities in “waters of the U.S.” is primarily with the CDFG and 
the State Water Resources Control Board (SWRCB). CDFG provides comments on USACE 
permit actions under the Fish and Wildlife Coordination Act. California Fish and Game Code 
Sections 1600-1616 require the notification of CDFG for any activity that would obstruct the flow 
of, or alter the bed, channel, or bank of a river or stream in which there is a fish or wildlife 
resource, including intermittent and ephemeral streams. Upon notification, the CDFG has the 
responsibility to prepare a Streambed Alteration Agreement, in consultation with the project 
proponent, that includes appropriate mitigation measures. 

Under Section 401 of the Federal Clean Water Act, the SWRCB, acting through the appropriate 
Regional Water Quality Control Board (RWQCB), must certify that an ACOE permit action 
meets state water quality objectives. 
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Discharges to wetlands and “other waters of the state” are also subject to state regulation under 
the California Porter-Cologne Water Quality Control Act (Porter-Cologne; Ca. Water Code, 
Div. 7, §§ 13000–14958). Water Code section 13260 requires “any person discharging waste, or 
proposing to discharge waste, within any region that could affect the waters of the state to file a 
report of waste discharge (Water Code § 13260(a)(1)). The term “waters of the state” is defined 
as “any surface water or groundwater, including saline waters, within the boundaries of the state” 
(Water Code § 13050(e)). Therefore, whether or not ACOE has concurrent jurisdiction under 
Section 404 of CWA, the SWRCB and RWQCB have jurisdiction to regulate waters of the state 
by issuing Waste Discharge Requirements or waivers thereof.  

Oak Woodlands Conservation Act 
California State Senate Bill 1334, the Oak Woodlands Conservation Act, became law on January 
1, 2005 and was added to the CEQA statutes as Public Resources Code section 21083.4. This 
statute requires that a county must determine whether or not a project will result in a significant 
impact on oak woodlands and, if it is determined that a project may result in a significant impact 
on oak woodlands, then the County shall require one or more of the following mitigation 
measures: 

1) Conserve oak woodlands through the use of conservation easements; 
2) Plant an appropriate number of trees, including maintenance of plantings and replacement 

of failed plantings; 
3) Contribute funds to the Oak Woodlands Conservation Fund for the purpose of purchasing 

oak woodlands conservation easements; 
4) Other mitigation measures developed by the county. 

Local Policies 

Yolo County General Plan 
The 1983 Yolo County General Plan (Yolo County, 1983) includes a Conservation Element 
containing policies and planning principles designed to protect natural resources in perpetuity 
for the benefit of current and future residents. Such resources include water, forests, soils, 
rivers, lakes, harbors, fisheries, wildlife, and minerals, and decision-making regarding these 
resources should be based on adequate resource-inventory information. The conservation 
policies outlined in Table 3.6-12 are from the Yolo County General Plan and provide 
management guidance for biological resources that may occur on unincorporated lands in the 
proposed Project area. 

City of Woodland General Plan 
The 2002 City of Woodland General Plan (Woodland, 2002) includes conservation and 
enhancement goals and policies that strive to balance the need for growth with the need for 
protection of Woodland’s environmental resources, which contribute to the city’s economy and 
are important elements of the quality of life of Woodland’s residents. These resources include 
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water resources, fish and wildlife habitat, vegetation, open space, and air quality. The following 
conservation policies taken from the General Plan are designed to protect, restore, and enhance 
habitats that support fish and wildlife and plant species so as to maintain populations at viable 
levels. These policies are relevant to biological resources that may occur on the project site, and 
are listed in table 3.6-13. 

TABLE 3.6-12 
RELEVANT YOLO COUNTY GENERAL PLAN CONSERVATION POLICIES 

Policy  Policy Description 

CON 1. Conservation, Basic – Yolo County shall conserve its land and other resources through available 
means of land use controls, regulations, and advice and guidance, and through coordination with the 
other elements of this General Plan, as amended, and with other agencies. 

CON 2. Conservation, Basic Methods – Yolo County shall foster conservation of its resources and avoid 
natural hazards by planning, encouraging, and regulating the development and use of these resources 
and the areas where they exist. 

CON 5. Element Content – In order to avoid conflict with this General Plan, as amended, or to avoid 
environmental hazards, Yolo County shall require conservation of natural resources, in the development 
and managed utilization including: 

• Tree borders along roads and highways 
• Fisheries 
• Wildlife 
• Regulation of the use of land in stream channels and other areas required for the accomplishment of 

the conservation plan 

CON 6. Long Term Values – Yolo County shall plan, encourage, and regulate to ensure that natural resources 
are maintained for their long-term ecological values as well as for their more direct and immediate 
benefits. 

CON 7. Design and Site Development Standards – Yolo County shall establish design and site development 
standards and shall apply these standards to development to prevent unnecessary disruption of the 
terrain, vegetation, and significant resource areas. Application of the standards shall include mitigation of 
potential adverse environmental impacts. 

CON 9. State Resources – Yolo County shall ensure the protection, maintenance, and wise use of the State’s 
natural resources, especially scarce resources and those that require special control and management. 

CON 10. Protection of Resources – Yolo County shall plan, encourage, and regulate public and private agencies 
to prevent the wasteful exploitation, destruction, or neglect of the State’s resources. 

CON 28. Tree Preservation – Yolo County shall establish a tree planting program. Yolo County shall adopt a tree 
preservation ordinance and shall require extensive use of trees on private and public lands. 

CON 30. Wildlife Habitat – Yolo County shall safeguard existing and encourage development and protection  
of additional wildlife habitat and shall coordinate with other agencies and programs to enhance and 
create wildlife preserves and to preserve and rehabilitate wildlife habitat areas suitable for ecological 
education sites. 

CON 32. Weed Abatement – Yolo County shall review and amend, if necessary, weed abatement ordinances to 
ensure that overly stringent standards do not cause unnecessary vegetation destruction in natural areas. 

CON 33. Vegetation Conservation – Existing natural vegetation shall be conserved where possible, integrated 
into new development and its life and continuity shall be assured by means of Conditional Use Permit 
procedures applied to permit approvals for new or reconstruction work. 
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TABLE 3.6-13 
RELEVANT CITY OF WOODLAND GENERAL PLAN CONSERVATION POLICIES 

Policy Policy Description 

7.B.2. Until the countywide Habitat Conservation Plan / Natural Community Conservation Plan is adopted, prior 
to approval of discretionary development permits involving parcels within a significant ecological resource 
area, the City shall require, as part of the environmental review process, a biotic resources evaluation of 
the site by a wildlife biologist. The evaluation shall be based upon field reconnaissance performed at the 
appropriate time of year to determine the presence or absence of federally- or state-listed rare, 
threatened, or endangered species of plants or animals. Such evaluation will consider the potential for 
significant impact on these resources, and will identify feasible measures to mitigate such impacts or 
indicate why mitigation is not feasible. In approving any such discretionary development permit, the City 
shall determine the feasibility of the identified mitigation measures.  

Significant ecological resource areas shall, at a minimum, include the following: 

• Any habitat for federally- or state-listed rare, threatened or endangered animals or plants. 
• Large areas of non-fragmented natural habitat. 
• Identifiable wildlife movement zones, including but not limited to, non-fragmented stream environment 

zones, avian and mammalian migratory routes, and known concentration areas of waterfowl within 
the Pacific Flyway. 

7.B.4. The City shall require that development in areas known to have particular value for wildlife be carefully 
planned and, where possible, located so that the reasonable value of the habitat for wildlife is maintained. 

7.B.6 The City shall support preservation of the habitats of federally- or state-listed rare, threatened, 
endangered, and/or other special status species. Federal and state agencies, as well as other resource 
conservation organizations, shall be encouraged to acquire and manage endangered species’ habitats. 

7.B.7. The City shall cooperate with, encourage, and support the plans of other public agencies to acquire fee 
title or conservation easements to privately-owned lands in order to preserve important wildlife corridors 
and to provide habitat protection of California Species [of] Concern and state or federally-listed rare, 
threatened, or endangered plant and animal species. 

7.B.8. The City shall support and cooperate with efforts of other local, state, and federal agencies and private 
entities engaged in the preservation and protection of significant biological resources from incompatible 
land uses and development. Significant biological resources include endangered, threatened, or rare 
species and their habitats, wetland habitats, wildlife migration corridors, and locally-important 
species/communities. 

7.C.2. The City shall encourage landowners and developers to preserve natural vegetation in visually-sensitive 
areas and along important transportation corridors. 

7.C.3. The City shall require developers to use native and compatible nonnative species, especially drought-
resistant species, to the extent possible in fulfilling landscaping requirements imposed as conditions of 
permits or for project mitigation. 

7.C.5. The City shall establish procedures for identifying and preserving rare, threatened, and endangered plant 
species that may be adversely affected by public or private development projects, including those 
identified by the countywide Habitat Conservation Plan. 

7.C.7. The City shall support the management of wetland and riparian plant communities for passive recreation, 
groundwater recharge, nutrient catchment, and wildlife habitats. Such communities shall be restored or 
expanded, where possible and as appropriate. 

7.C.8. The City shall require that new development preserve natural woodlands to the maximum extent 
possible. 

7.C.10. The City shall require that new development avoid, as much as possible, ecologically-fragile areas (e.g., 
areas of rare or endangered species of plants, riparian areas, alkali sinks). Where feasible, these areas 
should be protected through public acquisition of fee title or conservation easements to ensure 
protection. 

 
 
SOURCE: City of Woodland, 2002 
 



3.6 Biological Resources 
 

Davis-Woodland Water Supply Project 3.6-37 ESA / 205413 
Draft Environmental Impact Report April 2007 

City of Davis General Plan 
The May 2001 City of Davis General Plan (City of Davis, 2001) includes several policies 
designed to identify, protect, restore, enhance and create natural habitats. The following policies, 
listed in table 3.6-14, are relevant to biological resources that may occur on the Project site. 

TABLE 3.6-14 
RELEVANT CITY OF DAVIS GENERAL PLAN CONSERVATION POLICIES 

Policy Policy Description 

HAB 1.1 Protect existing natural habitat areas, including designated Natural Habitat Areas. 
Standards 
a. Heritage oak trees and City-designated signature trees shall be protected. Sensitive biological 

resources should be protected. 
b. Project design shall demonstrate that avoidance of sensitive resources has been integrated into 

project design. Where avoidance is not feasible, the project proponent shall compensate for the loss 
or disturbance within Yolo County. The type and amount of compensation shall be determined in 
conjunction with the appropriate local, state, and/or federal regulatory agency involved. 

 e. New developments shall incorporate setbacks from creeks and channels. 
f. Restoration plans are required for all habitats that are to be restored in new development areas. 
g. Storm-retention ponds and drainage ponds that have become wildlife habitats should be restored as 

habitat. 
 h. Develop a list of wildlife species that should be encouraged or protected. A map should be developed 

that indicates the areas where these species should be encouraged or protected.  
i. The City shall require a biological survey be prepared by a qualified biologist for proposed 

development areas that may contain sensitive resources as defined by the City or appropriate state 
or federal regulatory agencies. The biological study shall be prepared as a requirement of the 
environmental assessment of a given project unless the City’s Planning Director determines, based 
on previous studies or other evidence, that the site’s current state would preclude the finding of 
sensitive resources. Agricultural use or plowing of a site does not eliminate the probability of sensitive 
resources. Such studies, when required, shall include:  
• surveys and mapping of special-status plants and wildlife during the appropriate identification 

periods; 
• mapping and quantification of sensitive habitat loss; and delineation and quantification of waters 

of the U.S., including vernal pools, swales, alkali wetlands, seasonal wetlands, and other 
wetlands shall be done using the current ACOE wetland delineation manual. 

For areas of non-native grassland, rural, developed, or agricultural lands that are determined to contain 
no special-status species, inclusions of alkali grassland, meadow and scrub, native perennial grassland, 
or wetlands, no further mitigation will be required. If sensitive habitats are identified, please refer to the 
mitigation measure(s) below pertaining to that resource to avoid, minimize, or compensate significant 
effects on these resources accordingly. 

 j. If a biological study of a site determines the presence of sensitive biological resources, the project 
proponent will retain a qualified biologist, approved by the agency(s) with regulatory responsibility, to 
monitor construction activities in sensitive biological resource areas. 

k. Sensitive biological resources located in or adjacent to the construction area will be protected by 
placing orange construction barrier fencing, or stakes and flags, including buffer zone (where 
appropriate and depending on the type of resource). Adjacent resources that may require protection 
include oak woodland, riparian woodland and scrub vegetation, drainages, vernal pools and swales, 
other wetlands, native grassland, special-status species populations, and elderberry shrubs. 

HAB 1.2 Enhance and restore natural areas and create new wildlife habitat areas. 
Standards 
a. Native plants should be used wherever possible in public and private landscaping. 
b. Storm-retention ponds, drainage ponds, groundwater recharge areas, channels, and other similar 

areas should be designated and managed as wildlife habitats when appropriate and environmentally 
sound. 

 
 
SOURCE: City of Davis, 2001 
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City of Davis Tree Preservation Ordinance 
The City of Davis adopted an ordinance on December 4, 2002, to protect landmark trees, trees of 
significance, street trees, city trees, and private trees. Any planting, pruning, or removal of any of 
these trees may require a permit or review.  

U.C. Davis Long Range Development Plan 
The UC Davis Long Range Development Plan (UC Davis, 2003) contains a general open space 
goal to “provide a diversity of open space areas, from formal, programmed space to more 
naturalized habitat that supports environmental objectives.” It also contains the following 
objectives related to protection of biological resources and open space: 

TABLE 3.6-15 
BIOLOGICAL RESOURCES POLICIES OF UC DAVIS 

Objective 
Number Objective Description 

Habitat Reserves. Assure that individual actions to mitigate and restore lands for habitat combine over the long term to create 
a large and valuable resource. 

Habitat in 
Developed 
Landscape. 

Find opportunities to improve habitat values in the developed landscape, through plant choice and water 
management. 

Threatened 
Species. 

Manage campus habitat reserves to benefit threatened or endangered species. 
 

Habitat Research. Expand opportunities for teaching and research to better understand the various habitat types of the 
region. 
 

North Fork Cutoff. Restore the ‘North Fork cutoff’ of Putah Creek on the West Campus into a viable habitat area as part of 
the Putah Creek Riparian Reserve. The area is currently used for livestock pens that would need to be 
relocated to facilitate this restoration. 

 
 
Source:  UC Davis, 2003 
 

3.6.3 Impacts and Mitigation Measures 

Significance Criteria  
CEQA Guidelines defines a significant effect on the environment as a substantial, or potentially 
substantial, adverse change in the physical conditions within the area affected by the Project. 
Based on Section 15065 and Appendix G of the CEQA Guidelines, the Proposed Project would 
result in a significant impact on biological resources if it would: 

• Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the CDFG,USFWS, or NMFS; 

• Have a substantial adverse impact on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, or regulations or by the CDFG or 
USFWS; 
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• Have a substantial adverse effect on federal-protected wetlands as defined by Section 404 
of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means; 

• Construction of the intake would have a substantial adverse effect on fish or other aquatic 
species, such as by increasing turbidity, degrading water quality or otherwise altering 
suitable aquatic habitat; 

• Interfere substantially with the movement of any native resident or wildlife species or with 
established native resident or migratory native wildlife corridors, or impede the use of 
wildlife nursery sites; 

• Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance; 

• Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or state habitat conservation plan; 

• Construction of the Project intake structure would generate noise or vibrations that would 
adversely affect the behavior, movement, and local distribution of special-status fish; or 

• Operation of the intake facility would cause entrainment and impingement mortality of 
special-status fish. 

Methodology 
The baseline data sources describing the existing conditions are derived from available 
information and do not include any focused species or habitat surveys for the Project. Therefore, 
this evaluation relied entirely on the following sets of data. Some of these data are relatively 
recent in origin while others are older or have yet to be confirmed.  

Information reviewed for this section include the following: 

• Allendale, Clarksburg, Davis, Dixon, Gray’s Bend, Madison, Merritt, Sacramento West, 
Saxon, Taylor Monument, Winters, Woodland, California U.S. Geological Survey (USGS) 
7½ Minute quadrangle maps; 

• Color aerial photographs (GlobeXplorer, 2006); 
• Color aerial photographs provided by West Yost & Associates (2005) 
• California Natural Diversity Database (CNDDB), Rarefind 3 database (CDFG, 2006a); 
• California Native Plant Society (CNPS), Electronic Inventory database (CNPS, 2006); 
• Special Animals List (CDFG, 2006b); 
• Special Plants List (CDFG, 2006c);  
• Federal Endangered and Threatened Species that Occur in or may be Affected by Projects 

in the Allendale, Clarksburg, Davis, Dixon, Gray’s Bend, Madison, Merritt, Sacramento 
West, Saxon, Taylor Monument, Winters, Woodland USGS 7½ Minute quadrangle maps 
(USFWS, 2006); 

• Yolo County Natural Communities Conservation Plan/Habitat Conservation Plan 
(NCCP/HCP) (Draft) (HT Harvey, 2005); 

• Yolo Basin Wildlife Area Land Management Plan (Preliminary Draft) (EDAW, 2006) 
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• Yolo County General Plan Update (Jones & Stokes, 2005); and 
• Joint Water Supply Feasibility Study for City of Davis, U.C. Davis, and City of Woodland 

(ESA, 2002). 
• Report on the 1980–1995 fish, shrimp, and crab sampling in the San Francisco Estuary, 

California. The Interagency Ecological Program for the Sacramento-San Joaquin Estuary. 
Technical Report 63. (Baxter et al., 1999);  

• Washington Phase II Fish Diversion Screen Evaluations in the Yakima River Basin, 
prepared by Pacific Northwest National Laboratory for the Division of Fish and  
Wildlife, 1999); 

• The effects of suspenoids on fish (Burton, 1985); 
• Assessment of potential impacts of dredging operations due to sediment resuspension. 

DOER (Clark and Wilber, 2000); 
• Marine Aggregate Mining, Benthic & Surface Plume Study (Coastline Surveys Limited 

(CSL), 1999). 
• The effects of turbidity and vegetation on the risk of juvenile salmonids, Oncorhynchus 

spp., to predation by adult cutthroat trout, O. clarkia. (Gregory and Levings, 1996). 
• Experiments on the tolerance of young trout and salmon for suspended sediment in water 

(Griffin, 1938).  
• Guidance efficiency of an acoustic (low-frequency sound) barrier in reducing juvenile 

Chinook salmon entrainment at the Reclamation District 1004 Princeton Slough Diversion: 
1995 field studies and evaluation (Hanson, 1996).  

• Estuarine dredge and fill activities: A review of impacts (Johnston, 1981). 
• Comparing fish screen performance to physical design criteria (McMichael et al., 2004).  
• Some effects of Mt. Saint Helens ash on juvenile salmon smolts (Newcombe and Flagg, 

1983). 
• Effects of suspended sediments on aquatic ecosystems (Newcombe and MacDonald, 1991). 
• Channel suspended sediment and fisheries: A synthesis for quantitative assessment of risk 

and impact (Newcombe and Jensen, 1996). 
• The impact of dredging works in coastal waters: A review of the sensitivity to disturbance 

and subsequent recovery of biological resources on the sea bed (Newell et al., 1998). 
• Evaluating entrainment vulnerability to agricultural irrigation diversions: a comparison 

among open-water fishes. Proceedings of an American Fisheries Society Symposium 
(Nobriga et al, 2004).  

• Lethal effects of suspended sediment on estuarine fish (O’Connor et al.,1976). 
• Pacific Salmon Fisheries Management Plan (1999). 
• Effects of suspended solids on San Francisco Bay organisms (Peddicord et al., 1976). 
• Effects of suspended dredged material on aquatic animals (Peddicord and McFarland, 

1978). 
• Effects of sediment on the gravel environment and fish production. Proceedings of the 

symposium on forest land and stream environment (Phillips, 1970). 
• Chronic turbidity and stress in juvenile coho salmon and steelhead trout (Redding and 

Schreck, 1980). 
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• “Effects of Suspended Volcanic Sediments on Coho (O. kisutch) and Fall Chinook (O. 
tshawytscha) Salmon Smolts in Artificial Streams” (Ross, 1982). 

• Effect of temperature, season, and fish size on acute lethality of suspended sediments to 
coho salmon (Oncorhynchus kisutch) (Servizi and Martens, 1991). 

• The effects of suspended and deposited sediments on estuarine organisms. Literature 
summary and research needs (Sherk, 1971). 

• The effects of suspended and deposited sediments on estuarine organisms. Phase II (Sherk 
et al., 1974). 

• Effects of suspended and deposited sediments on estuarine environments (Sheik et 
al.,1975). 

• Effects of chronic turbidity on density and growth of steelhead and Coho salmon (Sigler 
et al., 1984). 

• Effects of turbidity and suspended material in aquatic environments (Stern and Stickle, 
1978). 

• Interpretations and potential applications for fish screen flow and operations from the Fish 
Treadmill Project. Report prepared for the USFWS Anadromous Fish Screen Program 
(Swanson et al., 2003).  

• Water Quality – Sampling mixtures of water and suspended sediment in streams (USGS, 
1976).  

• Influence of suspended volcanic ash on homing behavior of adult Chinook salmon 
(Whitman et al., 1982). 

• Biological effects of suspended sediments: A review of suspended sediment impacts on fish 
and shellfish with relation to dredging activities in Estuaries (Wilber and Clark, 2001). 

• Wallingford Ltd. 1994. Cited in: Coastline Surveys Limited 1999.  
• Fish occurrence, size, and distribution in the Sacramento River near Hood, California, 

during 1973 and 1974 (Schaffer, 1980). 
• Stockton Office, Juvenile Salmon Monitoring Data (USFWS, 2006). 

The identification and delineation of plant communities and habitats in the proposed Project area 
is primarily based on those described in the draft Yolo County NCCP/HCP (HT Harvey, 2005), 
but is supplemented by the previously listed sources. 

This analysis is based upon literature searches, aerial photograph interpretation, and database 
queries previously mentioned. For purposes of this analysis, the term “special-status” includes 
those species that are: 

• Federally listed or proposed under the Federal Endangered Species Act (FESA, 50 Code of 
Federal Regulations [CFR] 17.11-17.12 and various notices in the Federal Register [FR] 
[proposed species]); 

• Candidates for future listing as threatened or endangered under the FESA (61 FR 7596-
7613); 

• State listed or proposed for listing under the California Endangered Species Act (CESA,  
14 California Code of Regulations [CCR] 670.5); 
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• Species listed by the CDFG as a species of special concern or rare (CDFG, 2006b and 
2006c) 

• Fully protected animals, as defined by the State of California (California Fish and Game 
Code Section 3511, 4700, and 5050); 

• Plants listed as rare or endangered under the California Native Plant Protection Act 
(California Fish and Game Code Section 1900 et seq.);  

• Species that meet the definition of threatened, endangered, or rare under CEQA, Guidelines 
Section 15380) [i.e., plants listed by the CNPS as rare, threatened, or endangered (List 1A, 
List 1B, and List 2 status plants)]; and, 

• Plants listed by CNPS as plants about which more information is needed to determine their 
status and plants of limited distribution (Lists 3 and 4), which may be included as special-
status species on the basis of local significance or recent biological information. 

A list of special-status species with potential to occur within the proposed Project area and 
vicinity was compiled based on data from CDFG (2006a, 2006b, 2006c), CNPS (2006), and 
USFWS (USFWS, 2006). A query using a nine-quad search of the CNDDB (CDFG, 2006) and 
the CNPS Electronic Inventory (CNPS, 2006) was conducted to determine the potential for 
Project effects on special-status species and their habitats. The outputs from these sources were 
then evaluated to exclude species whose ranges did not overlap with the proposed Project area. 
Conclusions regarding habitat suitability and species occurrence are based on existing literature 
and the results of database searches, as described previously. 

Impact analysis focuses on foreseeable changes to the baseline condition in the context of the 
significance criteria presented above. In conducting the following impact analysis, three principal 
components of the Guidelines outlined above were considered: 

• Magnitude of the impact (e.g., substantial/not substantial) 
• Uniqueness of the affected resource (i.e., rarity of the resource) 
• Susceptibility of the affected resource to disturbance (i.e., sensitivity of the resource) 

The evaluation of the significance of the following impacts considered the interrelationship of 
these three components. For example, a relatively small magnitude impact to a state or federally 
listed species would be considered significant because the species is very rare and is believed to 
be very susceptible to disturbance. Conversely, a plant community such as California annual 
grassland is not necessarily rare or sensitive to disturbance. Therefore, a much larger magnitude 
of impact would be required to result in a significant impact. 

For fisheries-related impacts, it is assumed that the design and operation of a functional positive 
barrier fish screen would provide protection year-round for juvenile (fish greater than 
approximately 1 inch in length) and adult fish. Planktonic fish eggs and larvae would not, however, 
be protected from entrainment into a surface diversion equipped with a positive barrier fish screen.  
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Summary of Impacts  
Table 3.6-16 provides a summary of the significant and less than significant impacts associated 
with the siting options being considered for the Project diversion facilities and the water treatment 
plant. Impacts 3.6-4 through 3.6-6 specifically address impacts to special-status fish species, and 
Impact 3.6-7 discusses impacts to special-status plant and non-fish wildlife species. 

TABLE 3.6-16 
IMPACT SUMMARY OF PROJECT SITING OPTIONS - BIOLOGICAL RESOURCES  

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.6-1. The Project would interfere substantially with 
the movement of any native resident or wildlife species or 
with established native resident or migratory native wildlife 
corridors, or impede the use of wildlife nursery sites. 

LSM LSM LSM 

Impact 3.6-2. The Project would conflict with any local 
policies or ordinances protecting biological resources, 
such as a tree preservation policy or ordinance. 

LSM LSM LSM 

Impact 3.6-3. The Project would conflict with the 
provisions of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan. 

NI NI NI 

Impact 3.6-4. Construction of the intake would have a 
substantial adverse effect on fish or other aquatic species, 
such as by increasing turbidity, degrading water quality or 
otherwise altering suitable aquatic habitat. 

LSM LSM LSM 

Impact 3.6-5. Construction of the Project intake structure 
would generate noise or vibrations that would adversely 
affect the behavior, movement, and local distribution of 
special-status fish. 

LS LS LS 

Impact 3.6-6. Operation of the intake facility would cause 
entrainment and/or impingement mortality of special-
status fish or other aquatic species. 

LS LS LS 

Impact 3.6-7. The Project would have other substantial 
adverse effects, either directly or through habitat 
modifications, on any species identified as a candidate, 
sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the CDFG, USFWS, 
or NMFS. 

LSM 
 

LSM LSM 

Impact 3.6-8. The Project would have other substantial 
adverse affects on riparian habitat or other sensitive 
natural community identified in local or regional plans, 
policies, or regulations or by the CDFG or USFWS. 

LSM LSM LSM 

Impact 3.6-9. The Project would have other substantial 
adverse effects on federally protected wetlands as defined 
by Section 404 of the CWA (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other means. 

LSM LSM LSM 

 

SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Impact Statements and Mitigation Measures 

Impact 3.6-1: The Project would interfere substantially with the movement of any native 
resident or wildlife species or with established native resident or migratory native wildlife 
corridors, or impede the use of wildlife nursery sites. (Less than Significant with Mitigation) 

Construction Impacts 
Construction of the proposed Project may adversely affect the habitat and temporarily impede the 
local movement of federally-listed threatened giant garter snakes during construction. Fish 
species may also be impacted by construction of the proposed Project. The potential for impact 
exists for all diversion/intake siting options, treated water transmission pipeline alignments, and 
WTP siting options. Potential impacts to giant garter snake are discussed in Impact 3.6-7, and 
impacts to fish species are discussed in Impacts 3.6-4 through 3.6-6. 

Project Operations and Water Transfer Impacts 
Operations of the proposed Project would produce only minor levels of noise from pumps, and 
would not lead to on-going disturbance that would interfere with the movement of any native 
wildlife species or wildlife corridors and nursery sites. Groundwater wells in the water sellers’ 
areas would also not create any operational disturbance to wildlife movement or nursery sites. 
Delivery of water from water sellers to the Project Partners would result in slight temporary 
increases in river flows (see Chapter 3.2), but would not adversely affect movement of wildlife 
species or interfere with wildlife corridors or the use of wildlife nursery sites; therefore, no 
impact would occur. 

Mitigation: Implement Mitigation Measures for Impacts 3.6-4, 3.6-5, 3.6-6, and 3.6-7. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.6-2: The Project would conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or ordinance. (Less than Significant 
with Mitigation) 

Construction Impacts  
Because construction of Project facilities and pipelines would require the removal of trees, 
including riparian and oak species, the City of Davis may require a permit for the pruning or 
removal of protected trees in portions of the proposed Project area that are within its city limits 
(City of Davis, 2001). Yolo County and the City of Woodland do not have policies or ordinances 
protecting biological resources that would be applicable to this Project. Mitigation Measure 
3.6-2a is applicable to all diversion/intake pipeline siting options, and would reduce related 
impacts to less than significant.  
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Project Operations and Water Transfer Impacts 
Neither Project operations nor the transfer of water supplies from senior water users in the 
Sacramento River basin would conflict with any Project Partners local policies or ordinances 
protecting biological resources. Construction of wells in the water sellers’ areas would also not 
conflict with any policies or ordinances. Based on the analysis of potential well sites,, upstream 
groundwater wells  would be located in existing agricultural lands and not sensitive biological 
areas covered by any local policies or ordinances. No impact would occur. 

Mitigation Measure 3.6-2: Prior to construction, Project Partners shall evaluate impacts to 
trees within the City of Davis city limits and submit the evaluation to the City for review.  
If deemed necessary, Project Partners shall apply for a permit and abide by any permit 
requirements for tree pruning or removal. In addition, sensitive habitats and wildlife shall 
be identified and protected for projects within the City of Davis, under the HAB 1.1 policy. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.6-3: The Project would conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or other approved local, 
regional, or state habitat conservation plan. (No Impact) 

All Project Impacts 
The Yolo County NCCP/HCP is currently undergoing development and review by participating 
parties, including CDFG, USFW, and Yolo County. The finalized plan will describe biological 
conservation and other measures that local agencies will perform, and will include a series of 
studies and surveys outlined by the Report of Independent Science Advisors (Spencer et al., 
2006). This report stipulates that the NCCP/HCP should include, for Yolo County, the biological 
goals, geographic area, plan duration, species to be addressed, and actions to be permitted. 
Biological goals will include specific goals that address: (1) sustaining and restoring species and 
habitats that are necessary to maintain continued viability of biological communities impacted by 
human changes to the landscape, and (2) conserving, restoring, protecting, and enhancing natural 
communities. 

Because the NCCP/HCP is still under development and has not yet been finalized or adopted, the 
proposed Project would not conflict with conservation or other policies outlined therein. 
Furthermore, the Project would not conflict with other conservation-based policies contained in 
adopted conservation plans for Yolo County or the proposed Project area. Therefore no conflict 
would occur. 

Mitigation: None required. 
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Impact 3.6-4: Construction of the intake facility would have a substantial adverse effect on 
fish or other aquatic species, such as by increasing turbidity, degrading water quality or 
otherwise altering suitable aquatic habitat. (Less than Significant with Mitigation) 

Construction Impacts  
The reach of the Sacramento River, extending from the proposed construction area of the 
intake/diversion extending approximately 1,000 ft downstream of the diversion/intake siting 
option, was considered for impacts related to construction-related turbidity and sediment impacts. 
The immediate vicinity of the intake/diversion structure was analyzed for all other potential 
issues under this impact. The potential environmental consequences of the proposed Project are 
expected to be similar for winter-run and spring-run Chinook salmon, and steelhead, and are 
addressed collectively in the following discussion.  

With installation of the temporary cofferdam, the active in-river construction activities would be 
isolated from the waterway. Therefore, construction-related impacts to water turbidity and 
sedimentation would be limited to the actual installation and removal of the temporary cofferdam. 
Effects from removal of the cofferdam are expected to be minor and not a potentially significant 
impact. Potential effects of water quality on the various salmonid fish species will vary depending 
on the timing of cofferdam construction. Shaded areas of Table 3.6-17 indicate periods when 
salmonid runs and lifestages are present in the vicinity of the diversion/intake siting options. Fish 
abundance during these periods varies monthly and annually. Construction of the cofferdam 
would normally be limited to the period between April and September when river flows are 
relatively low. 

As Table 3.6-16 indicates, there is no period of time for cofferdam construction that would avoid 
potential effects on salmonids. All Chinook salmon runs would be present in the vicinity of the 
diversion/intake siting options during the June through August periods. However, these periods 
would have lower abundances of fish relative to other periods (Vogel and Marine, 1991). 
Therefore, construction during the June through August period would cause the least disturbance 
to salmonid runs and lifestages.  

Effects of Increased Turbidity and Suspended Sediments 
Increased sedimentation rates could result if fine sediment is discharged to the Sacramento River 
during Project construction. Increased sedimentation may adversely affect water quality and  

channel substrate composition. Specific rates of sedimentation are dependant upon the duration, 
volume, and frequency at which sediments are contributed to the surface water flow. Substantial 
sedimentation rates may smother fish eggs and fish food (i.e., benthic invertebrates) and degrade 
spawning habitat. Furthermore, suspended sediments increase the turbidity of the water. High 
rates of turbidity can result in direct mortality or deleterious sublethal effects (e.g., gill abrasion, 
decreased visibility during foraging) to fish. Construction of the cofferdam will divert water from 
around work in the actively flowing channels. This will reduce the potential for sediment or other 
pollutants to enter the waterways and to impact downstream resources.  
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TABLE 3.6-17 
PRESENCE OF SALMONID FISH SPECIES IN VICINITY OF DIVERSION/INTAKE SITING OPTIONS 

Presence In Vicinity Of Diversion/Intake Siting Options 

Salmonid Run Life Stage 
Apr and 

May 
May and 

Jun 
Jun and 

Jul 
Jul and 

Aug 
Aug and 

Sep 
Sep and 

Oct 

Juvenile       
Spring run Chinook 

Adult       

Juvenile       
Winter run Chinook 

Adult       

Juvenile       
Fall run Chinook 

Adult       

Juvenile       Late-Fall Run 
Chinook Adult       

Juvenile       
Steelhead 

Adult       
 
 
Shaded areas represent presence of fish in the vicinity of the diversion/intake siting options. Density and number of fish may vary. 
 
SOURCE: Vogel & Marine, 1991 
 

Following cofferdam construction, the area behind the cofferdam will be dewatered. The only 
mechanism for creation of turbidity and suspended sediments during construction is therefore the 
driving of pilings to support the installation of the cofferdam. The period of increased turbidity 
would be limited to the period of installation of the cofferdam, which is expected to occur in a 
period of about four weeks.  

Driving pilings creates vibrations at the edge of the pilings as they enter the sediment, causing 
displacement of sediment and re-suspension of fines. This occurs at the surface of the channel 
bottom, where a narrow stream of fine sediments may be re-suspended. Heavier sediments would 
be re-suspended no more than several inches, and are expected to fall back out of suspension 
within less than 100 feet. Based on studies of similar construction activities the area with 
increases in turbidity and suspended sediments would be no larger than 100 feet wide and 1,000 
feet (300 meters) long. Coarser sediments would be a very small portion of the sediment plume 
and suspended sediment levels would not exceed ambient suspended sediment levels outside this 
small area. Due to the small area affected, there would be no adverse impact to ambient water 
quality. 

Effects on Salmonid Fish Species 
Increased turbidity and suspended sediments would occur intermittently during construction of 
the cofferdam; water quality conditions would be expected to return to background levels within 
hours after construction activity is completed. These short-term increased turbidity and suspended 
sediment concentrations would have the potential to adversely affect protected fish species. This 
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would be a potentially significant impact. This would include potential migration of winter-run 
Chinook salmon through critical habitat within the proposed Project area, and Essential Fish 
Habitat (EFH) for salmon, depending on the seasonal period when site preparation and 
installation/removal of the cofferdam occurs.  

Because site preparation and installation of the cofferdam are most likely to occur during periods 
of reduced flows in the Sacramento River, the likelihood of adverse affects to winter-run, spring-
run, and fall-run Chinook fry migration, critical and essential fish habitat and steelhead migration 
would be low. The vulnerable life-stages of these species would not be in the river system during 
this time. The fish present would be large and unlikely to be affected by the Project. Spring-run 
and fall-run Chinook salmon and juvenile steelhead may occur in the proposed Project area 
during the spring and would potentially be exposed to increased suspended sediment 
concentrations.  

As previously discussed, the turbidity plume resulting from site preparation would not be 
expected to extend across the entire Sacramento River, but rather the plume would be expected  
to extend downstream from the site along the edge of the channel. As a result of the limited 
distribution of the plume within the river, salmonids would have the opportunity to readily avoid 
the plume during either upstream or downstream migration. 

The projected localized increase in turbidity during portions of the construction periods may 
result in short-term (hours or days) changes in behavior or distribution of salmonids within the 
immediate vicinity of the site but would not be expected to have adverse effects such as mortality 
or blockage of migration on special-status salmonids. The suspended sediment and turbidity 
concentrations and duration of exposure for Chinook salmon or steelhead in the Sacramento 
River during cofferdam installation would be expected to be substantially below levels that would 
result in adverse effects. Mitigation Measures 3.6-4a and 3.6-4b would reduce impacts related to 
sedimentation and turbidity during construction to less than significant.  

Effects on Non-salmonid Fish Species 
Turbidity and sedimentation impacts related to cofferdam construction could also effect non-
salmonid fish species. Pacific lamprey may spawn and rear in the proposed Project area, although 
the spawning substrate in this reach may tend more towards silt and mud than the sand-gravel 
preferred by this species. Ammocoetes of both Pacific lamprey and river lamprey are likely in the 
proposed Project area. Eggs, larvae, juveniles, and adults will be subject to increased levels of 
suspended sediments during construction. Given the generally higher tolerance for turbidity 
exhibited by non-salmonids, the low levels of turbidity, that would be generated by the project 
would not be likely to lead to adverse effects on any life history stage. Mitigation Measures 3.6-
4a and 3.6-4b would reduce turbidity and sedimentation impacts to non-salmonids to less than 
significant. 
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Loss of Habitat 
The construction of temporary cofferdams and the diversion/intake structure would remove up to 
0.10 acres (33,000 square feet) of aquatic habitat along banks of the river. Although various 
special-status fish species are present seasonally in the area, the habitat found at this portion of 
the Sacramento River is not unique and is characterized by levees stabilized with riprap and 
lacking in emergent vegetation, a relatively deep, high velocity channel, and silt and sand 
substrate. The area is not used as spawning habitat by salmonids. Juvenile Chinook salmon and 
steelhead use the area as a migratory corridor and juvenile foraging area during downstream 
migration. Juvenile and adult salmon and steelhead would continue to utilize the Sacramento 
River as a migratory corridor. 

Given the presence of riprap and a lack of submerged aquatic and emergent vegetation cover 
habitat, the area of channel where the facility will be placed would not be considered to have 
favorable rearing habitat quality for salmon or steelhead; in addition, there are smallmouth and 
largemouth bass in the river, which are non-native warm water predators on juvenile salmonids. 
Use of the channel with its lack of cover habitat under present conditions does not provide any 
advantages to juvenile salmonids and carries high risk of predation. The net value of the channel 
lost due to the Project therefore would be low.  

A new vertical fish screen in this reach of the river would not reduce movement in the migration 
corridor and the difference in habitat quality between the riprapped and unvegetated channel 
margin and a fish screen would be minor. The change in habitat is not likely to adversely affect 
Chinook salmon or steelhead populations, critical habitat for winter-run Chinook salmon (or 
pending critical habitat for spring-run Chinook salmon and Central Valley steelhead). 
Implementation of Mitigation Measure 3.6-4c would reduce these effects to less than significant. 

Other Impacts from Diversion Construction 
Adult and juvenile salmonids may be stranded behind the cofferdam following initial construction 
and at any time when high river flows would overtop the cofferdam. Fish stranded behind the 
cofferdam would be rescued (netted) and returned to the river. The life history stage affected 
during the initial closing of the cofferdam will depend on construction timing. The preferred 
timing for construction of the cofferdam would be during low-flow periods in the fall (July-
September).  

Construction during this time period would have the greatest effect on winter-run Chinook 
salmon juveniles rearing and migrating through the project reach. Early spring cofferdam 
construction schedules would shift effects to spring-run Chinook salmon juveniles, fall-run/late-
fall-run Chinook salmon juveniles, and winter run Chinook salmon adults. Adults on their 
spawning runs may be stranded, but large adult fish can be more readily removed from the 
cofferdam area during dewatering.  

Although salmonids respond well to handling, there could be incidental injury and death to 
individuals of the various salmonid species as a result of handling; it is also probable that the 
rescue program would not capture and release every juvenile. Depending on the season when the 
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cofferdam would be installed, some minor but unquantifiable loss of salmonids due to stranding 
would be probable. This would be an adverse direct effect. Implementation of Mitigation 
Measures 3.6-4b and 3.6-4d would reduce these impacts to less than significant.  

Non-salmonid Fish Species 
During cofferdam construction, it is likely that eggs, larvae, and adults of non-salmonid fish 
species (except Sacramento splittail, which generally do not initiate spawning runs until high 
flows occur) may be adversely affected. These effects would occur as a result of an initial 
stranding behind cofferdams and subsequent injury or death during fish rescue operations. 
Stranding also could occur following cofferdam construction, if flows were high and the 
cofferdams were overtopped. The frequency of such effects is unpredictable. Implementation of 
Mitigation Measures 3.6-4b and 3.6-4d would reduce these impacts to non-salmonid fish species 
to less than significant. 

Project Operations and Water Transfer Impacts 
Potential entrainment impacts to fish and aquatic habitat from operations of the proposed Project 
are addressed under Impact 3.6-6. Potential impacts of diversions under the Project Partners, 
water rights permits are addressed under impact 3.6-7. There would be no impacts to fish and 
aquatic habitats as a result of implementing water transfers from upstream water rights holders, 
because these transfers would cause slightly higher river flows between the transferor’s release 
point and the proposed Project’s diversion. 

Mitigation Measure 3.6-4a: Implementation of Mitigation Measure 3.4-1a 
(implementation of a Stormwater Pollution Prevention Plan (SWPPP) and erosion control 
measures), as well as Best Management Practices (BMPs) for construction activities, would 
reduce potential impacts to special-status fisheries species and habitat resulting from 
sedimentation and turbidity. Specific measures aimed at protecting fisheries resources 
include:  

• All instream construction activities will be conducted during the low-flow period of 
April 15 through October 15.  

• Sediment curtains will be placed around the construction or maintenance zone to 
prevent sediment disturbed during trenching activities from being transported and 
deposited outside of the construction zone.  

• Silt fencing will be installed in all areas where construction occurs within 100 feet of 
known or potential steelhead habitat. 

• Fresh concrete will be isolated from wetted channels for a period of 30 days after it is 
poured. If a 30-day curing period is not feasible, a concrete sealant approved for use 
in fisheries habitat may be applied to the surfaces of the concrete structure. If a 
sealant is used, the manufacturer’s guidelines for drying times will be followed 
before reestablishing surface flows within the work area. 
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• Spoil sites (concrete wash areas) will be located so they do not drain directly into the 
Sacramento River. If a spoil site drains into the Sacramento River, catch basins will 
be constructed to intercept sediment before it reaches the channel. Spoil sites will be 
graded to reduce the potential for erosion. 

Mitigation Measure 3.6-4b: Installation of the cofferdam for construction of the intake 
structure is expected to result in short-term increases in local suspended sediment 
concentrations that may affect the distribution and behavior of sensitive fish species and 
their habitat. To avoid and minimize these impacts, site preparation and installation of the 
sheet pile cofferdam will occur during the summer and fall. 

Mitigation Measure 3.6-4c: In order to offset the permanent loss of 0.1 acres of channel 
margin habitat or shallow water habitat because of installation of the diversion/intake 
facility, off-site mitigation habitat shall be purchased in a ratio agreeable to CDFG and 
other agencies consulted.  

Mitigation Measure 3.6-4d: Installation of a cofferdam and dewatering may result in 
stranding and the loss of protected fish and other species. The Project Partners will ensure 
that a qualified fisheries biologist will design and conduct a fish rescue and relocation 
effort to collect fish from the area within the cofferdam involving the capture and return of 
those fish to suitable habitat within the Sacramento River. To ensure compliance, a 
fisheries biologist shall provide observation during initial dewatering activities within the 
cofferdam. The fish rescue plan will be provided for review and comment to NOAA 
Fisheries, USFWS, and CDFG prior to implementation. 

The success of this dewatering measure will be the effective capture and removal of fish 
from the area to be dewatered with a minimum of capture and handling mortality for those 
fish returned to the Sacramento River. Implementation of the fish rescue and relocation 
program will avoid and minimize impacts to Chinook salmon, steelhead, other fish, and 
macroinvertebrate species, and thus reduce impacts to less than significant. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.6-5: Construction of the Project intake structure would generate noise or 
vibrations that would adversely affect the behavior, movement, and local distribution of 
special-status fish. (Less than Significant) 

Construction Impacts  
Installation of sheet piles and beams during construction of the cofferdam would be performed 
using a vibrating method, with sheet piling installation occurring on a continuous basis for up to 4 
weeks. Both vibratory and percussion hammers produce sound waves that can be perceived by 
fish. Based on studies of the use of sound as a potential barrier to fish movement (Hanson 1996), 
salmonid behavioral responses to sound are inconsistent. There is some potential for fish to avoid 
the side of the river in response to pile driving. Vibrating hammers do not produce sound pressure 
levels at the 180 db pressure level that would result in damage and increased mortality to fish.  
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In the event that river bottom substrate does not allow installation of sheet piles and beams using 
the vibrating technique, limited use of a percussion hammer would be required. The percussion 
hammer would produce underwater sound pressure levels that would potentially affect salmonid 
behavior and physiology. The bottom substrate is expected to be relatively soft, based on results 
of core sampling at the site and similar substrate conditions encountered during installation of the 
cofferdam during construction of the RD 108 fish screen. Based on these conditions, it is 
expected that a relatively small percussion hammer would be used and underwater sound pressure 
levels would be less than the 180 db pressure level that would result in damage and increased 
mortality to fish. 

The percussion hammer, if needed for cofferdam installation, would be used on an intermittent 
and short duration basis. Use of the percussion hammer would be minimized to the maximum 
extent possible. However, depending on the seasonal period of cofferdam installation, there is the 
probability that juvenile and/or adult salmonids would be in the area and would be affected by 
exposure to elevated underwater sound pressure levels. Given the limited and intermittent use of 
the percussion hammer, the relatively soft bottom substrate, and the rapid attenuation of sound in 
water, the area of potential affect is expected to be small and the magnitude of potential adverse 
effects is expected to be low. Impacts would be less than significant.  

Project Operations and Water Transfer Impacts 
The diversion of surface water that would be available through the new water rights permit or 
water transfer would introduce minor levels of noise or vibration into the aquatic environment 
from intake pump operation. However, this increase would not exceed 60 to 70 db and would be 
contained and attenuated by the pump station structure. Minimal noise and vibration increases 
would occur outside the pump station, and would therefore result in a less-than-significant impact 
to fish and other aquatic resources. 

Mitigation: None required. 

  

Impact 3.6-6: Operation of the intake facility would cause entrainment and/or impingement 
mortality of special-status fish or other aquatic species. (Less than Significant) 

Project Operations Impacts 
Operation of the proposed water intake structure has the potential to directly and indirectly impact 
fishery resources and aquatic habitat within the Sacramento River and Delta by entrainment of 
fish eggs and larvae that are not effectively excluded from the intake by the positive barrier fish 
screen. Operation of the positive barrier fish screen, designed and operated in accordance with 
CDFG, NMFS, and USFWS criteria, would minimize entrainment and impingement of juvenile, 
sub-adult, and adult fish at the new intake. Operating staff would inspect and repair the facility, as 
needed to meet criteria, and would maintain a stock of replacement screens that would be 
installed rapidly in case repair is needed. Long-term operation is therefore expected to be reliable; 
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periods of non-function would be brief. Given that approach velocities to the screen would be  
low (the maximum screen approach velocity would be 0.33 foot/second), the net effect on fish 
swimming behavior in the vicinity of the diversion is predicted to be insignificant (Morinaka 
2000). In addition, the fish screen would provide only minimal cover for ambush predators such 
as bass. Typically, the performance of a positive barrier fish screen is expected to reduce 
entrainment and impingement of fish and macroinvertebrates by 95% or more when compared to 
an unscreened diversion.  

Fish exposure to screens may cause injury and may affect swimming behavior, resulting in 
increased vulnerability to predation. NMFS and CDFG approach velocity criteria have been 
established to minimize changes in swimming behavior and fish contact with the screen. In 
addition, screens have been designed to present a non-abrasive surface to fish that may come in 
contact with them. The low approach velocities provided by the screen would offset some of 
these effects. The fish screen has been designed to have a smooth exterior surface and upstream 
and downstream transition areas that reduce or eliminate areas where juvenile salmonids are 
concentrated or disoriented to reduce the risk of predation, as well as to reduce or eliminate 
structural locations offering cover for ambush predatory fish such as bass.  

As part of fish screen operations and maintenance, an automatic screen cleaning system, 
consisting of a mechanical rake, will be installed to reduce debris accumulations and help 
maintain uniform approach velocities over the screen surface, thereby avoiding turbulence and 
“velocity hot spots”, which increase the vulnerability of fish to localized impingement on the 
screen surface. The screen cleaning system will continue to function throughout Project 
operations. 

Salmonid Fish Species 
For salmonids, the seasonal distribution of fish within the Sacramento River is dependent upon a 
variety of factors, including the timing of spawning activity, egg incubation and hatching, larval 
dispersal, juvenile rearing, and, for a number of species, seasonal patterns in juvenile and adult 
migration. For many species, such as Chinook salmon and steelhead, adults migrate seasonally 
upstream through the Delta to spawning and juvenile rearing areas located in upstream tributary 
areas. Juvenile lifestages of these species subsequently emigrate from the upstream rearing areas, 
moving downstream through the Delta before entering coastal marine waters. 

Based on these data, and the fact that there is no salmonid spawning habitat in the project reach of 
the river, the screens are not anticipated to entrain any eggs or larvae of salmonids and will not 
entrain emigrating fry or smolts, which are too large to pass through the screen mesh. No direct 
mortality is therefore anticipated for salmonids. Relatively high flow velocities in the areas 
directly adjacent to the fish screens (sweeping velocity) are anticipated, which will reduce debris 
buildup, entrainment, and screen contact and injury.  

Operation of the fish screen would substantially reduce the effects of diversions on local current 
patterns and water velocities in the vicinity of the intake, and reduce a flow cue that may affect 
juvenile salmonid behavior.  
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Although it is likely that there would be some eggs and larvae of some salmonid species in the 
vicinity of the potential diversion/intake facility locations, screen operations would reduce the 
entrainment of larval stages and adults consistent with the NMFS or CDFG requirements. Impacts 
therefore would be considered less than significant. 

Non-salmonid Fish Species 
The adult life-stages of non-salmonid species are, given their evolutionary history in the 
Sacramento-San Joaquin River system, relatively tolerant of a wide range of flow, temperature, 
and turbidity conditions. Their spawning migrations generally occur in spring and summer, when 
turbidities from runoff are high, and these species are adapted to conditions in freshwater and 
estuaries. Sacramento splittail spawn in the winter when vegetated habitat on the flat grassy 
benches along the river bank is flooded during periods of high flow and turbidity. The juveniles 
of the non-salmonid species all spend considerable time in the freshwater system, and thus have 
also adapted to variable conditions. With the exception of the Pacific lamprey, these species are 
unlikely to spawn in or adjacent to the proposed Project area levees. Larvae and juveniles of all 
non-salmonid species are likely to be in the substrate or water column for most of the year, and 
eggs of Sacramento splittail may adhere to submerged vegetation associated with riprap. The 
potential vulnerability of fish species having planktonic eggs or larvae may result in some 
entrainment of these early lifestages into the water diversion. While some entrainment is likely to 
occur it would be at very low levels. Impacts to these species would be less than significant. 

Delta smelt generally inhabit reaches of the Sacramento River downstream of the proposed 
Project area. Although Delta smelt typically inhabit low salinity estuarine portions of the Delta 
system, fish identified as Delta smelt have been collected infrequently and in very low numbers in 
the Sacramento River near Sacramento. It is unlikely that Delta smelt would be found in the 
Project area and therefore, impacts would be less than significant. 

Sacramento splittail have been collected in fisheries studies in the Sacramento River within the 
general area of the proposed diversion locations as both juveniles and adults. Larval and early 
juvenile stages of splittail may also occur in the area. Design criteria for fish screens are expected 
to be protective of juvenile and older splittail. Early lifestages of splittail (e.g., larvae and early 
juveniles) would, however, be vulnerable to entrainment at a proposed surface water diversion, 
because the screen mesh size used in the positive barrier fish screen would not completely 
exclude fish larvae. However, vulnerability of splittail to entrainment at a fish screen is expected 
to be low. Thus, impacts to Sacramento splittail would be less than significant. 

Entrainment potential is low for all non-salmonid species and is especially low for all juveniles 
and adults. Impacts therefore would be considered less than significant. 

Water Transfer Impacts 
The diversion of surface water that would be available under the new water rights permit or 
through the water transfers would result in only slight increases in river flow between the water 
sellers’ points of delivery and the Project diversion/intake. Water transfers would therefore not 
result in increased entrainment or impingement impacts to fish or other aquatic species. No 
impact would occur with implementation of water transfers. 
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Mitigation: None required. 

  

Impact 3.6-7: The Project would have other substantial adverse effects, either directly or 
through habitat modifications, on any species identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, or regulations, or by the CDFG, USFWS, 
or NMFS. (Less than Significant with Mitigation.) Note: Impacts to fish species are addressed 
in Impacts 3.6-4 through 3.6-6. 

Construction Impacts  
Construction of the diversion/intake and pipeline options may result in direct and/or indirect 
impacts to the plant and animal species listed in Tables 3.6-4 and 3.6-5. All of these species have 
a medium or high potential of occurring in the proposed Project area, and several have known 
occurrences within 1-mile of the proposed Project area. Table 3.6-18 presents a detailed 
accounting of affected vegetation and wildlife habitat in the proposed Project area. Acreages are 
shown for each potential diversion/intake location and other major project facilities. As shown, 
the Option 1 diversion/intake pipeline conveyance would affect a total of 65.3 acres of vegetation 
and habitat plus 13.6 acres of urban lands; Option 2 would affect 108.9 acres of vegetation and 
habitat plus 3.8 acres of urban land; and, Option 3 would affect 117.7 acres of vegetation and 
habitat plus 0.3 acres of urban lands. Specific impacts to special-status species are addressed 
below. 

Alkali milk-vetch, brittlescale, San Joaquin spearscale (saltbush), palmate-bracted bird’s-
beak, Heckard’s peppergrass, Ferris’s milk-vetch, heartscale, rose mallow, Sanford’s 
arrowhead, and Brazilian watermeal. 
Construction of the pipelines and intake/diversion structures may result in direct impacts to 
several special-status plant species. Certain grasslands and seasonal wetlands within and in the 
vicinity of the proposed Project area are underlain by alkaline soils that are known to or may 
potentially provide habitat for numerous special-status plant species, including alkali milk-vetch, 
brittlescale, San Joaquin saltbush, palmate-bracted bird’s-beak, Heckard’s pepper-grass, Ferris’s 
milk-vetch, and heartscale. In addition, drainages and wetlands within the proposed Project area 
have potential to support rose-mallow, Sanford’s arrowhead, and Brazilian watermeal.  

TABLE 3.6-18 
AFFECTED VEGETATION AND HABITAT IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Mixed Willow Super 
Alliance-Riparian 0.7 0.1 0.1 0.0 0.2 0.0 

Valley Oak Alliance-
Riparian 0.5 0.0 12.1 0.0 0.0 0.0 

Freshwater Marsh 13.1 0.0 0.0 0.0 0.0 0.0 
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TABLE 3.6-18 
AFFECTED VEGETATION AND HABITAT IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Open Water 1.5 0.2 1.6 0.0 0.0 0.0 

Deciduous Orchard 1.3 0.0 0.0 0.0 0.0 0.0 

Irrigated Row and 
Field Crops 48.4 11.4 12.1 0.0 58.2 40.0 

Pasture 27.0 0.0 20.5 0.0 36.7 0.0 

Rice Fields 2.1 49.9 51.9 0.0 21.7 0.0 

Irrigated Hayfield 2.2 0.0 0.0 0.0 0.0 0.0 

Grain and Hay Fields 67.6 0.0 9.0 0.0 0.4 0.0 

Vacant Lands 31.7 3.7 1.6 0.0 0.5 0.0 

Urban Lands 279.3 13.6 3.8 40.0a 0.3 0.0 

Total Affected Habitat 475.4 78.9 112.7 40.0 118 40.0 
 
a Acreage includes wastewater treatment facilities. 

SOURCE: ESA, 2007 
 

Known occurrences of special-status plant species, including alkali milk-vetch, brittlescale, 
Heckard’s pepper-grass, and San Joaquin spearscale are located along the treated water pipeline 
corridor that is common to all options. Habitats within this pipeline corridor may also support the 
other special-status plants. Therefore, this pipeline is likely to impact the habitat of these special-
status species, or individual plants that may inhabit the pipeline alignment.  

As shown in Table 3.6-4, alkali milk-vetch, brittlescale, San Joaquin spearscale, and Heckard’s 
pepper-grass all have high potential to occur within diversion/intake conveyance Options 1, 2, 
and 3. Known occurrences are within a half-mile of Option 1, within the alignment of Option 2, 
and within 3 miles of Option 3. Diversion/intake conveyance Option 2 would encroach on a 
parcel under a conservation easement designated to protect and preserve a population of palmate-
bracted bird’s beak. Habitats within these pipeline alignments may also support the other special-
status plants. Therefore, these pipeline alignments are likely to impact the habitat of these special-
status species, or individual plants that may inhabit the alignments.  

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to special-status plant habitats. Habitats that may support 
alkali milk-vetch, brittlescale, San Joaquin saltbush, palmate-bracted bird’s-beak, Heckard’s 
pepper-grass, Ferris’s milk-vetch, and heartscale, include pasture and vacant lands. Habitats that 
may support rose-mallow, Sanford’s arrowhead, and Brazilian watermeal may include freshwater 
marsh, open water, and rice fields. The following table summarizes the potential impacts to 
habitat that may support special-status plants.  
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TABLE 3.6-19 
AFFECTED POTENTIAL HABITAT FOR SPECIAL-STATUS PLANTS IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Freshwater Marsh 13.1 0.0 0.0 0.0 0.0 0.0 

Open Water 1.5 0.2 1.6 0.0 0.0 0.0 

Pasture 27.0 0.0 20.5 0.0 36.7 0.0 

Vacant Lands 31.7 3.7 1.6 0.0 0.5 0.0 

Rice Fields 2.1 49.9 51.9 0.0 21.7 0.0 

Total Affected Habitat 75.4 53.8 75.6 0.0 58.9 0.0 
 
 
SOURCE: ESA, 2007 
 

Direct impacts may result from excavation and trenching, which will be used to install pipeline 
across smaller ditches (less than 15 feet in width), and construction of the diversion and intake 
structure on the Sacramento River. Some direct impacts will be minimized by constructing 
primarily along and within existing roadways and within agricultural lands, and by using 
trenchless construction techniques to cross larger water bodies. Temporary dewatering activities 
during construction may cause mortality of individual wetland plant species, especially if long 
dewatering periods are required to construct the intake or pipeline facilities. (See also discussion 
of dewatering in Section 3.3 Groundwater). Construction activities associated with the pipelines 
and intake/diversion facilities would potentially result in significant impacts.  

Construction of the proposed pipelines and intake/diversion structures may also destroy or disturb 
habitat for plant species, which may also lead to a cumulative decline of a species over time. 
Indirect impacts may include the temporary degradation of water quality during construction.  

To minimize potential direct or indirect effects of Project implementation on special-status plant 
species, Mitigation Measures 3.6-7a, 3.6-7b, and 3.6-7c would be implemented. 

Conservancy fairy shrimp, vernal pool fairy shrimp, and vernal pool tadpole shrimp.  
Vernal pools may occur within the proposed Project area and support special-status invertebrates 
such as Conservancy fairy shrimp, vernal pool fairy shrimp, and vernal pool tadpole shrimp. As 
shown in Table 3.6-5, vernal pool fairy shrimp and vernal pool tadpole shrimp are known to 
occur in the Project vicinity. Although no occurrences for Conservancy fairy shrimp are located 
in the immediate vicinity, if the habitat exists then there is potential for them to occur. 
Construction activities associated with the pipelines and intake/diversion facilities would 
potentially result in significant impacts to vernal pools habitat and, hence, vernal pool 
crustaceans.  
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Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to special-status plant habitats. Habitats that may support 
vernal pool crustaceans include pasture and vacant lands. The following table summarizes the 
potential impacts to habitat that may support special-status crustaceans. 

TABLE 3.6-20 
AFFECTED POTENTIAL HABITAT FOR SPECIAL-STATUS CRUSTACEANS AND  

AMPHIBIANS IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Pasture 27.0 0.0 20.5 0.0 36.7 0.0 

Vacant Lands 31.7 3.7 1.6 0.0 0.5 0.0 

Total Affected Habitat 58.7 3.7 22.1 0.0 37.2 0.0 
 

SOURCE: ESA, 2007 
 

Direct impacts to vernal pools may result from excavation and trenching, which will be used to 
install pipeline across smaller ditches (less than 15 feet in width), and construction of the 
diversion and intake structure on the Sacramento River. Some direct impacts will be minimized 
by constructing primarily along and within existing roadways and within agricultural lands, and 
by using trenchless construction techniques to cross larger water bodies. Temporary dewatering 
activities during construction would cause mortality of individual wetland species, especially 
vernal pool crustaceans. (See also discussion of dewatering in Section 3.3 Groundwater). The 
USFWS considers disturbance within 250 feet of vernal pool crustacean habitat to be an impact to 
the species. Construction activities associated with the pipelines and intake/diversion facilities 
would potentially result in significant impacts to vernal pool crustaceans, and may also lead to a 
cumulative decline of a species over time. Indirect impacts may include the temporary 
degradation of water quality during construction.  

To minimize potential direct or indirect effects of Project implementation on vernal pool 
crustaceans, Mitigation Measures 3.6-9a, and 3.6-7d through 3.6-7h would be implemented. 

California tiger salamander and western spadefoot 
Vernal pools, wetlands, and swales may occur within the proposed Project area, providing habitat 
for special-status amphibians such as California tiger salamander and western spadefoot. As 
shown in Table 3.6-5, the nearest known occurrence of California tiger salamander in the Project 
vicinity is 5 miles from diversion/intake siting Option 3. There are no known occurrences within 
the Project vicinity for western spadefoot, although suitable habitat is likely to occur in the 
Project area. Therefore, there is potential for them to occur. Construction activities associated 
with the pipelines and intake/diversion facilities would potentially result in significant impacts to 
vernal pools and wetlands, and hence, potential habitat for California tiger salamander and 
western spadefoot.  
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Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to special-status amphibians. Habitats that may support 
California tiger salamander and western spadefoot include pasture, and vacant lands.  

Direct impacts to vernal pools and wetland habitats may result from excavation and trenching 
which will be used to install pipeline across smaller ditches (less than 15 feet in width), and 
construction of the diversion and intake structure on the Sacramento River. Some direct impacts 
will be minimized by constructing primarily along and within existing roadways and within 
agricultural lands, and by using trenchless construction techniques to cross larger water bodies. 
Temporary dewatering activities during construction would cause mortality of wetland species, 
especially California tiger salamander and western spadefoot eggs, larvae, and juveniles. (See 
also discussion of dewatering in Section 3.3 Groundwater). Construction activities associated 
with the pipelines and intake/diversion facilities would potentially result in significant impacts to 
these species, and may also lead to a cumulative decline of the species over time. Indirect impacts 
may include the temporary degradation of water quality during construction.  

To minimize potential direct or indirect effects of Project implementation on California tiger 
salamander and western spadefoot, Mitigation Measures 3.6-9a, 3.6-7i through 3.6-7k would be 
implemented. 

Valley elderberry longhorn beetle 
Table 3.6-5 shows 8 occurrences of valley elderberry longhorn beetle in the Project area, and the 
nearest occurrence is less than 1 mile from diversion/intake siting Option 3. Elderberry shrubs – 
the exclusive habitat for valley elderberry longhorn beetle – may occur in riparian habitats, 
elderberry savannas, and along irrigation canals and drainage ditches within the Project area. 
Within the Central Valley, if elderberry shrubs are present, they are assumed to be inhabited by 
the valley elderberry longhorn beetle. Therefore, impacts to elderberry shrubs are considered 
impacts to the valley elderberry longhorn beetle. Construction of the pipelines and 
intake/diversion structures may result in direct impacts to valley elderberry longhorn beetle. 

Direct impacts to elderberry shrubs include damage, pruning, and/or removal of shrubs, 
potentially resulting from excavation and trenching which will be used to install pipeline across 
smaller ditches (less than 15 feet in width). Also, construction of the diversion and intake 
structure on the Sacramento River may impact elderberry shrubs if they are present. Some direct 
impacts will be minimized by constructing primarily along and within existing roadways and 
within agricultural lands, and by using trenchless construction techniques to cross larger water 
bodies. Temporary dewatering activities during construction may cause mortality of individual 
shrubs, especially if long dewatering periods are required to construct the intake or pipeline 
facilities. (See also discussion of dewatering in Section 3.3 Groundwater). USFWS considers 
disturbance within 100 feet of an elderberry shrub to be a potential impact to valley elderberry 
longhorn beetle. Construction activities associated with the pipelines and intake/diversion 
facilities would potentially result in significant impacts to valley elderberry longhorn beetle.  
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To minimize potential direct or indirect effects of Project implementation on valley elderberry 
longhorn beetle, Mitigation Measures 3.6-7l and 3.6-7m would be implemented. 

Giant garter snake and western pond turtle 
As shown in Table 3.6-5, there are several occurrences of giant garter snake in the Project area, 
and within the alignment of each pipeline option there are occurrences of giant garter snakes. 
Giant garter snakes may occur in drainage ditches, sloughs, and other aquatic features within the 
Project area that may serve as suitable habitat. Giant garter snakes may use these waterways to 
move between suitable upland habitats or for foraging or basking. Also, adjacent uplands may 
provide refugia for giant garter snake during its non-active period.  

Western pond turtle uses similar habitats as giant garter snake and may be similarly impacted. 
Construction of the pipelines and intake/diversion structures may result in direct impacts to both 
giant garter snake and western pond turtle. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to semi-aquatic reptiles. Affected habitats that may support 
giant garter snake and western pond turtle include marsh and wetlands. Table 3.6-20 summarizes 
the potential impacts to habitats that may support semi-aquatic reptiles. 

TABLE 3.6-21 
AFFECTED POTENTIAL GIANT GARTER SNAKE AND WESTERN POND TURTLE HABITAT  

IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Freshwater Marsh 13.1 0.0 0.0 0.0 0.0 0.0 

Open Water 1.5 0.2 1.6 0.0 0.0 0.0 

Rice Fields 2.1 49.9 51.9 0.0 21.7 0.0 

Total Affected Habitat 16.7 50.1 53.5 0.0 21.7 0.0 
 
 
SOURCE: ESA, 2007 
 

Direct impacts to wetland and aquatic habitats may result from excavation and trenching which 
will be used to install pipeline across smaller ditches (less than 15 feet in width), and construction 
of the diversion and intake structure on the Sacramento River, especially during the giant garter 
snake’s inactive period. Some direct impacts will be minimized by constructing primarily along 
and within existing roadways and within agricultural lands, and by using trenchless construction 
techniques to cross larger water bodies. Temporary dewatering activities during construction 
would remove habitat for giant garter snake, western pond turtle, as well as habitat for prey 
species and aquatic vegetation for basking (See also discussion of dewatering in Section 3.3 
Groundwater). Construction activities associated with the pipelines and intake/diversion facilities 
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would potentially result in significant impacts to giant garter snake and western pond turtle, and 
may also lead to a cumulative decline of the species over time. Indirect impacts may include the 
temporary degradation of water quality during construction.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measures 3.6-n and 3.6-o.  

Swainson’s hawk 
As shown in Table 3.6-5, Swainson’s hawk is very abundant in the Project area, with nearly  
1,000 occurrences of nesting Swainson’s hawks within 0 to 18 miles of the proposed Project area. 
Swainson’s hawk nests in trees, often within riparian habitats, and may forage within cropland, 
fields, and open lands. Swainson’s hawk occurs within the alignment of each pipeline option. 
Construction of the proposed Project may temporarily and permanently disturb the nesting of 
state-threatened Swainson’s hawk due to construction noise and disturbance, as well as potential 
nest site removal during the breeding season. The California Department of Fish and Game 
(CDFG) generally considers all disturbance within a half-mile of an active nest to be a potential 
impact to Swainson’s hawk. Construction may also affect foraging habitat for Swainson’s hawk 
in the Project area. CDFG generally considers impacts to suitable foraging habitat within 10 miles 
of an active nest to be a potential impact to Swainson’s hawk as well. All siting options have a 
high likelihood to impact Swainson’s hawk. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to Swainson’s hawk. Habitats that may support nesting 
Swainson’s hawk include riparian and orchard; while habitats that may support foraging for 
Swainson’s hawk include cropland, pasture, and open habitats. Table 3.6-22 summarizes the 
potential impacts to habitats that may support Swainson’s hawk. 

Direct impacts to Swainson’s hawk habitats may result from excavation and trenching which will 
be used to install pipeline across smaller ditches (less than 15 feet in width), and construction of 
the diversion and intake structure on the Sacramento River. Some direct impacts will be 
minimized by constructing primarily along and within existing roadways and within agricultural 
lands. Construction activities associated with the pipelines and intake/diversion facilities would 
potentially result in significant impacts to these species, and may also lead to a cumulative 
decline of the species over time. 

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measures 3.6-7q, 3.6-7r, and 3.6-7s. 
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TABLE 3.6-22 
AFFECTED POTENTIAL SWAINSON’S HAWK HABITAT IN THE PROPOSED PROJECT AREA 

Habitat Type 

Treated 
Water 

Distribution 
Lines 

Option 1: 
Intake and 
Pipelines 

Option 2: 
Intake and 
Pipelines 

Option 1 & 2: 
WTP Facility

Option 3: 
Intake and 
Pipelines 

Option 3: 
WTP Facility

Mixed Willow Super 
Alliance-Riparian 0.7 0.1 0.1 0.0 0.2 0.0 

Valley Oak Alliance-
Riparian 0.5 0.0 12.1 0.0 0.0 0.0 

Deciduous Orchard 1.3 0.0 0.0 0.0 0.0 0.0 

Irrigated Row and Field 
Crops 48.4 11.4 12.1 0.0 58.2 40.0 

Pasture 27.0 0.0 20.5 0.0 36.7 0.0 

Irrigated Hayfield 2.2 0.0 0.0 0.0 0.0 0.0 

Grain and Hay Fields 67.6 0.0 9.0 0.0 0.4 0.0 

Vacant Lands 31.7 3.7 1.6 0.0 0.5 0.0 

Total Affected Habitat 179.4 15.2 55.4 0.0 96.0 40.0 
 

SOURCE: ESA, 2007 
 

Cooper’s hawk, white-tailed kite, Yellow-billed cuckoo, yellow warbler, and loggerhead 
shrike 
There are 8 recorded occurrences for Cooper’s hawk in the Project area, and 7 occurrences for 
white-tailed kite. These raptors nest in moderate to tall trees, typically in riparian or woodland 
habitats. Cooper’s hawk forages within and along the edges of wooded and riparian habitats. 
White-tailed kite forages mainly in open habitats such as grassland and cropland. As noted in 
Table 3.6-5, the nearest occurrence of Cooper’s hawk is 0.5-mile away from diversion/intake 
siting Options 1 and 2. The nearest occurrence of white-tailed kite is 2.3 miles or so from siting 
Option 3. CDFG generally considers disturbance within 500 feet of a nesting raptor to be an 
impact to that species. 

Yellow-billed cuckoo and yellow warbler, like the aforementioned raptors, also nest in riparian 
habitats, but prefer thicker riparian forest. There are 4 occurrences for yellow-billed cuckoo in the 
Project area; the nearest occurrence is 0.7-mile from diversion/intake siting Option 2. There are 8 
occurrences for yellow warbler in the Project area, and the nearest one is 0.5-mile from Option 3. 
The loggerhead shrike may dense in dense foliage of trees and shrubs, which in the Project area 
are riparian habitats; and they may forage in open habitats, similar to foraging habitat for white-
tailed kite. There are no records for loggerhead shrike in the immediate Project area; however, 
they may occur where there is habitat. 

Construction of the proposed Project may temporarily and permanently disturb the nesting of 
Cooper’s hawk, white-tailed kite, yellow-billed cuckoo, yellow warbler, and loggerhead shrike 
due to construction noise and disturbance, as well as potential nest site removal during the 
breeding season. Construction may also permanently and temporarily affect foraging habitat for 
these species in the Project area. All siting options have likelihood to affect these species. 
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Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to Cooper’s hawk, white-tailed kite, yellow-billed cuckoo, and 
yellow warbler. Affected habitats that may support these species include riparian and orchard for 
the raptors and the shrike, and riparian for the songbirds. White-tailed kite and loggerhead shrike 
may forage in cropland, pasture, open fields, and vacant lands. Direct impacts to riparian birds 
may result from excavation and trenching which will be used to install pipeline across smaller 
ditches (less than 15 feet in width), and construction of the diversion and intake structure on the 
Sacramento River. Some direct impacts will be minimized by constructing primarily along and 
within existing roadways and within agricultural lands, and by using trenchless construction 
techniques to cross larger water bodies. Construction activities associated with the pipelines and 
intake/diversion facilities would potentially result in significant impacts to these species, and may 
also lead to a cumulative decline of the species over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7t. 

Northern harrier and short-eared owl 
There are no recorded occurrences for northern harrier in the Project area; however they may 
occur where suitable habitat exists. There are 4 occurrences for short-eared owl within the Project 
area – they are known to occur within the alignment for diversion/intake siting Option 3, and 
occur within 2.2 miles of Option 2 and 3 miles of Option 1. Both these raptors nest in on the 
ground and forage in grasslands, marshes, and in some croplands.  

Construction of the proposed Project may temporarily and permanently disturb nesting and 
foraging habitat for northern harrier and short-eared owl, as a result of construction noise and 
disturbance, as well as potential nest site removal during the breeding season. All siting options 
have likelihood to affect these species, although Option 3 is most likely to affect short-eared owl. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to northern harrier and short-eared owl. Affected habitats that 
may support these species include marsh, cropland, pasture, hayfields, and vacant lands. Direct 
impacts to northern harrier and short-eared owl habitats may result from excavation and trenching 
which will be used to install pipeline across smaller ditches (less than 15 feet in width), and 
construction of the diversion and intake structure on the Sacramento River. Some direct impacts 
will be minimized by constructing primarily along and within existing roadways and within 
agricultural lands, although some harriers have been known to nest in active agricultural fields. 
CDFG generally considers disturbance within 500 feet of a nesting raptor to be a significant 
impact to that species. Construction activities associated with the pipelines would potentially 
result in significant impacts to these species, and may also lead to a cumulative decline of the 
species over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7u. 
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Burrowing owl 
As shown in Table 3.6-5, there are several occurrences of burrowing owl in the Project area.  
The nearest occurrence is less than 1 mile from diversion/intake siting Option 3. The nearest 
occurrence to Option 2 is 2 miles, and the nearest occurrence to Option 1 is 2.5 miles away. 
Burrowing owls often occur along the edges of croplands and along drainage ditches and levees 
where suitable habitat (burrows) occurs. Burrowing owls require short grasslands and open 
habitats for nesting and foraging. Construction of the proposed Project may temporarily and 
permanently disturb the nesting of burrowing owl due to construction noise and disturbance, as 
well as permanent and temporary disturbance of foraging habitat. CDFG generally considers all 
disturbance within a 50 meters (160 feet) of an active nest to be a potential impact to burrowing 
owl. Construction may also affect foraging habitat for burrowing owl in the Project area. All 
siting options have a high likelihood to impact burrowing owl. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to burrowing owl. Habitats that may support nesting and 
foraging for burrowing owl include pasture and vacant lands. Direct impacts to burrowing owl 
habitats may result from excavation and trenching which will be used to install pipeline across 
smaller ditches (less than 15 feet in width), and construction of the diversion and intake structure 
on the Sacramento River. Some direct impacts may be minimized by constructing primarily along 
and within existing roadways and within agricultural lands, although burrows are often located 
along roadway embankments and on edges of agricultural fields. Construction activities 
associated with the pipelines and intake/diversion facilities would potentially result in significant 
impacts to these species, and may also lead to a cumulative decline of the species over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7v and 3.6-7w. 

Tricolored blackbird 
As shown in Table 3.6-5, tricolored blackbird is known to occur along diversion/intake siting 
Options 2 and 3, and within a half-mile of Option 1 in the Project area. Tricolored blackbird 
colonies use silage fields, riparian scrub, and wetlands with dense vegetation for nesting. Open 
habitats such as croplands and grasslands provide foraging habitat for tricolored blackbirds. 
These habitats may occur in the Project area. Construction of the proposed Project may 
temporarily and permanently disturb potential nesting and foraging sites for tricolored blackbird. 
Direct and indirect impacts may result from construction noise and disturbance. All siting options 
have a high likelihood to impact tricolored blackbird. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to tricolored blackbird. Habitats that may support nesting 
include marsh and riparian scrub; croplands, pastures, and open lands provide foraging habitat for 
this species. Direct impacts to tricolored blackbird habitats may result from excavation and 
trenching which will be used to install pipeline across smaller ditches (less than 15 feet in width), 
and construction of the diversion and intake structure on the Sacramento River. Some direct 
impacts will be minimized by constructing primarily along and within existing roadways and 
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within agricultural lands, and by using trenchless construction techniques to cross larger water 
bodies. Temporary dewatering activities during construction would cause mortality of wetland 
plants that may support tricolored blackbird foraging and breeding. Construction activities 
associated with the pipelines and intake/diversion facilities would potentially result in significant 
impacts to these species, and may also lead to a cumulative decline of the species over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7x. 

White-faced ibis, western snowy plover, mountain plover 
As shown in Table 3.6-5, there are white-faced ibis occurrences within a quarter-mile of 
diversion/intake siting Option 2, and within 1.5 miles of Options 1 and 3. There are a few 
occurrences each for western snowy plover and mountain plover. For western snowy plover, 
Options 1 and 3 are less than 1 mile from an occurrence, and Option 2 is less than 2 miles from  
an occurrence. For the mountain plover Option 1 is within 1 mile of an occurrence, Option 2 is 
approximately 1.5 miles from one, and Option 3 is approximately 4.5 miles from an occurrence. 
All have potential to occur within the alignment. These species use open wetlands, croplands,  
and mudflats for foraging and breeding (except mountain plover). Construction of the proposed 
Project may temporarily and permanently disturb the nesting and foraging habitat due to 
construction noise and disturbance for white-faced ibis and western snowy plover. There will be 
no impacts to breeding mountain plover. 

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to these species. Habitats that may support these species 
include pasture and vacant lands. Direct impacts to white-faced ibis and plover habitats may 
result from excavation and trenching which will be used to install pipeline across smaller ditches 
(less than 15 feet in width), and construction of the diversion and intake structure on the 
Sacramento River. Some direct impacts will be minimized by constructing primarily along and 
within existing roadways and by using trenchless construction techniques to cross larger water 
bodies. Temporary dewatering activities during construction would cause a loss wetland habitat 
for foraging. Construction activities associated with the pipelines and intake/diversion facilities 
would potentially result in significant impacts to these species, and may also lead to a cumulative 
decline of the species over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7x. 

Bank swallow 
Bank swallow is not known from the immediate Project area, although there may be suitable 
habitat available and bank swallow has a medium potential to occur where there habitat is 
available. Bank swallows nest in steep banks and cliffs along the Sacramento River and 
Cache Creek in the general Project vicinity. They may forage over open water habitats within 
the Project area.  
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Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to bank swallow. Affected habitats that may support bank 
swallow also support giant garter snake and western pond turtle; these include marsh and wetland 
habitats. Table 3.6-21 summarizes the potential impacts to habitats that may also support bank 
swallow. Direct impacts to wetland and aquatic habitats may result from excavation and trenching 
which will be used to construct the diversion and intake structure on the Sacramento River, 
especially during the nesting season for bank swallow. Some direct impacts will be minimized by 
using trenchless construction techniques to cross larger water bodies. Temporary dewatering 
activities during construction would remove foraging habitat for bank swallow. Construction 
activities associated with the pipelines and intake/diversion facilities would potentially result in 
significant impacts to bank swallow, and may also lead to a cumulative decline of the species 
over time.  

These impacts would be reduced to less than significant with the implementation of Mitigation 
Measure 3.6-7x.  

American badger 
As shown in Table 3.6-5, there are a few occurrences of American badger in the Project area. The 
nearest occurrence is 2.5 miles from diversion/intake siting Option 1. American badgers use open 
habitats with friable soils. Construction of the proposed Project may temporarily and permanently 
disturb habitat for the badger, due to construction noise and disturbance.  

Habitats in the Project Area that may be impacted are shown in Table 3.6-18, and may be used to 
roughly estimate potential impacts to American badger. Habitats that may support nesting and 
foraging for American badger include pasture and vacant lands. These are similar to lands that 
may support vernal pool crustaceans and amphibians as well; hence, Table 3.6-20 summarizes the 
potential impacts to habitats that may also support American badger. Direct impacts to American 
badger habitats may result from excavation and trenching which will be used to install pipeline 
across smaller ditches (less than 15 feet in width). Some direct impacts will be minimized by 
constructing primarily along and within existing roadways. Construction activities associated 
with the pipelines and intake/diversion facilities would not likely result in significant impacts to 
these species, however; due to the high mobility of this species, the relatively narrow and linear 
construction footprints, and the relative abundance of available habitat in the Project area. 
Therefore, impacts to American badger are likely to be less than significant.  

Project Operations and Water Transfer Impacts 
Neither Project operations nor the transfer of water supplies from senior water users in the 
Sacramento River basin, nor groundwater wells in the water sellers’ areas would adversely affect 
candidate, sensitive, or special-status species. See Impact 3.6-4 regarding temporary construction-
related impacts to sensitive fish and aquatic species habitat. 
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CALSIM modeling results for the proposed Project operations show no significant changes in  
any of the hydrologic indicators measured. The proposed diversions are relatively minor when 
compared to overall flows in the Sacramento River system, including total Delta inflow and 
outflow, and Delta CVP and SWP exports. The minor changes in hydrologic conditions would 
have only very minimal impacts on overall aquatic habitat quantity and/or quality. There would 
not be any substantial reduction in fish populations or the quality or quantity of aquatic habitat 
within the Sacramento River system, including the Delta, for any special-status wildlife species as 
a result of the proposed Project. The area needed to construct and operate wells constructed in the 
water sellers’ areas would be relatively small in size (approx. 900 square feet) and could be 
located to avoid impacts to wetlands or special-status plant species. 

Based on the analysis of potential well sites, upstream groundwater wells would be located in 
existing agricultural lands and not sensitive biological areas supporting species identified as a 
candidate, sensitive, or special-status species. 

Mitigation Measures 

Alkali milk-vetch, brittlescale, San Joaquin spearscale (saltbush), palmate-bracted bird’s-beak, 
Heckard’s peppergrass, Ferris’s milk-vetch, heartscale, rose mallow, Sanford’s arrowhead, and 
Brazilian watermeal 

Mitigation Measure 3.6-7a: A pre-construction survey for rare plants of the selected 
diversion/intake site and conveyance pipeline route shall be conducted. The survey shall be 
conducted by a qualified botanist during the appropriate season for identification, according 
to CNPS Botanical Survey Guidelines, included in Appendix C2. 

Mitigation Measure 3.6-7b: Identified populations of palmate-bracted bird’s beak that 
would be directly affected by proposed Project construction will be completely avoided. 
Temporary preservation fencing shall be installed to protect individuals, and fencing shall 
provide a minimum 25-foot distance exclusion area. Indirect effects due to changes in 
hydrology or other ecological requirements for this species shall be evaluated and 
modifications to the Project design/construction shall be incorporated to minimize indirect 
effects to palmate-bracted bird’s beak. 

Mitigation Measure 3.6-7c: For individual Ferris’s milk-vetch, alkali milk-vetch, 
heartscale, brittlescale, San Joaquin saltbush, Heckard’s pepper-grass, rose-mallow, 
Sanford’s arrowhead, Brazilian watermeal, or other special-status species without state or 
federal status that are detected within the proposed Project area during the pre-construction 
survey, the Project Partners shall identify and protect their locations with orange fencing, 
avoid specimens as feasible, and notify CDFG. Where these sensitive plants cannot be 
avoided by the Project, additional mitigation measures shall be implemented by the Project 
Partners in consultation with CDFG, prior to construction. These measures may include, 
but are not limited to the following (see also Mitigation Measure 3.6-8a):  

• Minimizing impacts by restricting removal of plants to a few individuals of a 
relatively large population; 

• Preparing a plan to relocate plants to suitable habitat outside the proposed Project 
area to a CDFG-approved site; 
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• Restoring or enhancing occupied habitat at an off-site location with appropriate 
ecological conditions to support the affected sensitive species.  

• The pipelines shall be located entirely underground and the ground surface will be 
returned to pre-project grade and contours.  

• Project Partners shall consult with CDFG on constraints and opportunities for viable 
off-site habitat enhancement/creation for the species concerned and implement a plan 
for restoration and enhancement.  

• The plan shall include a five-year monitoring and maintenance program to evaluate 
and support the establishment of the sensitive species. 

• Preserving occupied habitat for the species on-site or at another regional location. 

Conservancy fairy shrimp, vernal pool fairy shrimp, and vernal pool tadpole shrimp 
Mitigation Measure 3.6-7d: With the implementation of Mitigation Measure 3.6-9a, prior 
to construction of the Project the selected diversion/intake pipeline corridor area shall be 
surveyed and assessed for the potential to support vernal pool and seasonal wetlands. All 
wetlands within 250 feet of the selected diversion/intake pipeline corridor shall be included 
in the assessment.  

Mitigation Measure 3.6-7e: All vernal pool and seasonal wetland habitats identified 
during the wetland delineation shall either be: 

(a) Surveyed for presence or absence of vernal pool crustaceans according to USFWS 
survey protocol (Appendix C2), where those pools found to contain vernal pool crustaceans 
shall be mitigated by Mitigation Measures 3.6-7f, 3.6-7g, and 3.6-7h. All other pools shall 
be mitigated at a 1:1 compensation ratio. Or,  

(b) Assumed to be occupied by vernal pool crustaceans and the following Mitigation 
Measures 3.6-7f, 3.6-7g, and 3.6-7h shall be implemented for all pools. 

Mitigation Measure 3.6-7f: All vernal pool and seasonal wetland habitats identified shall 
be avoided completely. The USFWS considers disturbance within 250 feet of all vernal 
pool wetlands to be an impact. Therefore, all wetlands shall be avoided by 250 feet and 
protected within that buffer. Protective measures may consist of temporary fencing such as 
silt fencing and plastic construction fencing. Also, Best Management Practices (BMPs) and 
Stormwater Pollution Prevention Plan (SWPPP) methods shall be implemented during 
construction to avoid indirect water quality impacts to wetlands. These pools shall be 
considered “avoided” and no further mitigation is necessary.  

Mitigation Measure 3.6-7g: If impacts to vernal pool and seasonal wetlands cannot be 
avoided but that can be protected from direct fill or ground disturbance, then these wetlands 
shall be identified and protected using temporary fencing, which shall take the form of silt 
fencing and temporary plastic construction fencing placed no closer than 25 feet from the 
edge of the pool. The distance between the pool and protective fencing shall be maximized 
wherever possible. These pools will be considered as “indirectly affected” by project 
activities and shall be mitigated in accordance with the Programmatic Formal Endangered 
Species Act Consultation on Issuance of 404 Permits for Projects with Relatively Small 



3.6 Biological Resources 
 

Davis-Woodland Water Supply Project 3.6-69 ESA / 205413 
Draft Environmental Impact Report April 2007 

Effects on Listed Vernal Pool Crustaceans Within the Jurisdiction of the Sacramento Field 
Office, California (Appendix C2). Some pools may be considered avoided if it can be 
shown that the proposed project activity would not adversely impact their surface and 
subsurface hydrology. This shall be considered on a case-by-case basis by a qualified 
biologist and hydrologist. 

Mitigation Measure 3.6-7h: For pools that will be directly impacted by project activities, 
the area of impact shall be calculated. For the purpose of this calculation, any portion of a 
pool that is directly impacted by project activities would result in the entire pool being 
permanently impacted. Impacted pools shall then be mitigated in accordance with the 
Programmatic Formal Endangered Species Act Consultation on Issuance of 404 Permits 
for Projects with Relatively Small Effects on Listed Vernal Pool Crustaceans within the 
Jurisdiction of the Sacramento Field Office, California (Appendix C2). 

California tiger salamander and western spadefoot 
Mitigation Measure 3.6-7i: With the implementation of Mitigation Measure 3.6-9a, prior 
to construction of the Project the selected diversion/intake pipeline corridor area shall be 
surveyed and assessed for the potential to support vernal pool and seasonal wetlands which 
may support California tiger salamander and western spadefoot. The survey shall include 
and all areas within 1.24 miles of proposed project activities (where site access allows) for 
the presence of CTS using the protocol provided in Appendix C2. Should California tiger 
salamander be detected in the area, all ground squirrel burrows and vernal pools shall be 
mapped within 1.24 miles of the proposed Project, and all vernal pools areas shall be 
calculated within this area.  

Mitigation Measure 3.6-7j: Vernal pools and burrows that can be protected from project 
activities shall be identified and protected using temporary fencing. Temporary fencing 
shall take the form of silt fencing and temporary plastic construction fencing placed no 
closer than 25 feet from the edge of the habitat. The distance between the habitat and 
protective fencing shall be maximized wherever possible. Protective fencing around vernal 
pools identified as potential habitat for special-status amphibians shall be constructed in a 
way that allows California tiger salamander and western spadefoot to access these 
wetlands.  

Mitigation Measure 3.6-7k: For impacts to vernal pools and occupied California tiger 
salamander burrows, impacted vernal pools shall be mitigated and compensated in 
accordance with Mitigation Measure 3.6-7h. Burrows that cannot be avoided shall be 
excavated by a USFWS-approved biologist prior to construction using hand tools. 
Excavated California tiger salamanders shall be relocated off the project site to a USFWS-
approved site.  

Valley elderberry longhorn beetle 
Mitigation Measure 3.6-7l: Prior to construction of the Project, the selected 
diversion/intake pipeline corridor area shall be surveyed and assessed for the presence of 
elderberry shrubs. The survey shall be conducted according to USFWS’s Conservation 
Guidelines for Valley Elderberry Longhorn Beetle, included in Appendix C2. The survey 
may be conducted concurrently with the rare plant surveys in Mitigation Measure 3.6-7a.  
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Mitigation Measure 3.6-7m: Construction of the diversion/intake pipeline corridor shall 
avoid identified elderberry shrubs by a minimum of 100 feet. If complete avoidance is not 
feasible, then USFWS shall be consulted regarding impacts to valley elderberry longhorn 
beetle. Compensation for disturbance within 100 feet of shrubs will be necessary and may 
include transplanting elderberry shrubs into a conservation area for valley elderberry 
longhorn beetle. The conservation area must be at least 1,800 square feet and should be 
planted with 5 additional elderberry plants plus 5 native associated plants for every one 
transplanted/impacted. Refer to USFWS’s Conservation Guidelines for Valley Elderberry 
Longhorn Beetle, included in Appendix C2, for details. 

Giant garter snake and western pond turtle 
Mitigation Measure 3.6-7n: Prior to Project construction, the Project Partners shall survey 
the selected diversion/intake and pipeline siting option for giant garter snake habitat 
suitability within one year of anticipated construction. The survey area shall include up to 
200 feet of upland habitat surrounding potential aquatic habitat for giant garter snake 
according to the USFWS programmatic biological opinion for giant garter snake (Appendix 
C2). Habitat assessments shall follow CDFG guidelines Appendix D: Protocols for Pre-
Project Surveys to Determine Presence or Absence for the Giant Garter Snake and to 
Evaluate Habitats, as cited in the USFWS Draft Recovery Plan for the Giant Garter Snake. 
These guidelines are included in Appendix C2. 

Mitigation Measure 3.6-7o: If suitable giant garter snake habitat is present, then the 
following mitigation measures will be implemented to avoid impacts to potential giant 
garter snake movement corridors. These mitigation measures are in accordance with the 
USFWS programmatic biological opinion for giant garter snake and pertain to Level 3 
impacts, which are those where (a) there is a permanently loss of less than 3 acres of both 
aquatic and upland habitat for giant garter snake; (b) there is a permanent loss of less than 1 
acre of aquatic habitat for giant garter snake; (c) there is a permanent loss of less than 218 
linear feet of bank habitat; and (d) temporary disturbances are less than 20 acres and will 
occur over greater than 2 seasons.  

• Construction activity within giant garter snake habitat shall occur between May 1 and 
October 1, which is the active period for the snake. Between October 2 and April 30, 
the USFWS Sacramento Fish and Wildlife Office shall be consulted to determine if 
additional measures are necessary to minimize and avoid take. Such measures might 
include but are not limited to requiring a biological monitor on site during 
construction within giant garter snake habitat. 

• Any dewatered habitat must remain dry for at least 15 consecutive days after April 15 
and prior to excavating or filling of the dewatered habitat.  

• Construction personnel shall participate in a Service-approved worker environmental 
awareness program. Under this program, workers shall be informed about the 
presence of giant garter snakes and habitat associated with the species and that 
unlawful take of the animal or destruction of its habitat is a violation of the Act. Prior 
to construction activities, a qualified biologist approved by the Service shall instruct 
all construction personnel about giant garter snake as directed in the USFWS 
programmatic biological opinion for giant garter snake. Proof of this instruction shall 
be submitted to the Sacramento Fish and Wildlife Office. 
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• Pre-construction surveys for the giant garter snake shall be conducted by a USFWS-
approved biologist within 24 hours prior to ground disturbance. Giant garter snake 
encounters and field reports shall be addressed per the USFWS programmatic 
biological opinion for giant garter snake. 

• Clearing of wetland vegetation will be confined to the minimal area necessary to 
excavate toe of bank for riprap or fill placement. Excavation of channel for removal 
of accumulated sediments will be accomplished by using equipment located on and 
operated from top of bank, with the least interference practical for emergent 
vegetation. 

• Movement of heavy equipment to and from the project site shall be restricted to 
established roadways to minimize habitat disturbance. 

• Preserved giant garter snake habitat shall be designated as Environmentally Sensitive 
Areas and shall be flagged by a qualified biologist approved by the Service and 
avoided by all construction personnel. 

• After completion of construction activities, any temporary fill and construction debris 
shall be removed and, wherever feasible, disturbed areas shall be restored to pre-
project conditions. Restoration work may include replanting emergent vegetation as 
directed in the USFWS programmatic biological opinion for giant garter snake. 

• More than two season and temporary permanent losses of habitat shall be 
compensated at the ratios described in Table 1 and meet the criteria listed in the 
USFWS programmatic biological opinion for giant garter snake. 

• All wetland and upland acres created and provided for the giant garter snake shall be 
protected in perpetuity by a Service-approved conservation easement or similarly 
protective covenants in the deed and comply with provisions in the USFWS 
programmatic biological opinion for giant garter snake. 

• The Reporting Requirements shall be fulfilled in compliance with the USFWS 
programmatic biological opinion for giant garter snake. 

Mitigation Measure 3.6-7p: The following measures shall be implemented to compensate 
for Level 3 impacts to giant garter snake: 

• Replacement of affected giant garter snake habitat at a 3:1 ratio.  

• All replacement habitat must include both upland and aquatic habitat components. 
Upland and aquatic habitat components must be included in the replacement habitat 
at a ratio of 2:1 upland acres to aquatic acres. 

• If restoration of habitat is a component of the replacement habitat, one year of 
monitoring restored habitat with a photo documentation report due one year from 
implementation of the restoration with pre- and post-project area photos. 

• Five years of monitoring replacement habitat with photo documentation report due 
each year. 
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Swainson’s hawk 
Mitigation Measure 3.6-7q: If feasible, construction shall commence outside of the March 
1 through September 15 nesting season. If construction activities begin between September 
and March, then construction may proceed until it is determined that an active nest is 
subject to abandonment as a result of construction activities. Construction activities must 
be in full force, including at a minimum, grading of the site and development of 
infrastructure to qualify as “pre-existing construction.” A minor activity that initiates 
construction but does not involve full construction will not qualify as “pre-existing 
construction.” If nesting commences in the vicinity of the project under pre-existing 
construction condition, then it is assumed that the birds are or will habituate to the 
construction activities.  

Mitigation Measure 3.6-7r: If construction must occur during the breeding season (March 
1 through September 15), then prior to Project construction, the Project Partners shall 
survey the chosen siting diversion/intake pipeline corridor for nesting Swainson’s hawks 
during the nesting season the year when construction is anticipated to occur. Surveys shall 
be conducted by a qualified biologist and according to the Recommended Timing and 
Methodology for Swainson’s Hawk Nesting Surveys in California’s Central Valley, 
included in Appendix C2. The survey area shall include a half-mile radius around the 
Project construction activities.  

Mitigation Measure 3.6-7s: No new disturbance shall occur within a half-mile of an active 
nest. If nesting sites are present within a half-mile of Project construction activities, then 
the Project Partners shall consult with CDFG regarding impact minimization measures for 
Swainson’s hawk. Such minimization measures may include but are not limited to the 
following: 

• In coordination with CDFG, and depending on the level of noise or construction 
disturbance, line of site between the nest and the disturbance, ambient level of noise 
and other disturbances, and other topographical or other barriers, a smaller no-
disturbance buffer may be established around an active nest site. These factors shall 
be analyzed in order to make an appropriate decision on zone distances.  

• Active nests shall be monitored until young have fledged (usually late-June to  
mid-July).  

Cooper’s hawk, white-tailed kite, yellow-billed cuckoo, yellow warbler, loggerhead shrike 
Mitigation Measure 3.6-7t: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for 
Swainson’s hawk, but modify survey area to include 500 feet around the construction 
activities, and modify buffer areas to include 500 around a nest. 

Northern harrier and short-eared owl 
Mitigation Measure 3.6-7u: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for 
Swainson’s hawk and apply them to northern harrier and short-eared owl, but modify 
survey area to include 500 feet around the construction activities; and modify buffer areas 
to include 500 around a nest. 
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Burrowing owl 
Mitigation Measure 3.6-7v: The Project Partners shall survey the chosen siting 
diversion/intake pipeline corridor for burrowing owls according to the Staff Report on 
Burrowing Owl Mitigation (Appendix C2) which includes survey guidelines for burrowing 
owl. The surveys must be conducted prior to Project construction and shall be conducted by 
a qualified biologist. The guidelines include the following: 

• Conduct a winter survey (to be conducted between December 1 and January 31) and 
a survey during the breeding season (to be conducted April 15 to July 15).  

• Conduct the survey beginning one hour before sunrise and two hours after, OR two 
hours before sunset and one hour after.  

• The survey area shall include suitable habitat within a 500 radius around the Project 
construction zone. 

Mitigation Measure 3.6-7w: If occupied burrows are identified, the measures included in 
the Staff Report on Burrowing Owl Mitigation (Appendix C2) will be implemented to 
minimize impacts to burrowing owl. These include but are not limited to the following 
measures: 

• Owls shall not be disturbed from February 1 through August 31. Establish an 
avoidance buffer of 160 feet (September through January 31) or 250 feet (February 1 
through August 31) and monitor the nest burrow during construction activity. Any 
indication of impacts to the breeding pair as a result of construction shall be reported 
to CDFG whereby CDFG may have the authority to halt construction until the young 
have fledged from the nest. 

• If impacts to owls cannot be avoided, then CDFG shall be consulted on minimization 
measures such as using passive relocation techniques during the non-breeding season 
(September 1 through January 31). 

• A minimum of 6.5 acres of foraging habitat must be preserved for every occupied 
burrow potentially impacted (within 160 feet or 250 feet of the construction activity, 
depending on the season). Foraging habitat shall be preserved according to CDFG 
guidelines. 

Tricolored blackbird, White-faced ibis, western snowy plover, mountain plover, bank 
swallow 

Mitigation Measure 3.6-7x: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for 
Swainson’s hawk and apply them to the above-listed species, but modify survey area to 
include 500 feet around the construction activities; and modify buffer areas to include 500 
around nesting colonies/locations. 

Impact Significance After Mitigation: Less than significant. 

__________________________ 
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Impact 3.6-8: The Project would have other substantial adverse affects on riparian habitat 
or other sensitive natural communities identified in local or regional plans, policies, or 
regulations or by the CDFG or USFWS. (Less than Significant with Mitigation) 

Construction Impacts  
Up to 12 acres of riparian vegetation could be adversely affected by implementation of one of the 
project diversion/intake conveyance pipeline options. The potential impact may include either 
temporary disturbance or long-term displacement. 

The untreated water conveyance and treated water transmission pipelines would primarily be 
installed within existing roadways, agricultural land, and urban areas within the proposed Project 
area. Diversion and intake structures would be constructed within the Sacramento River and 
along its streambank and potentially would adversely affect riparian or other sensitive habitat. 
Trenchless construction techniques would be used for sensitive areas such as larger waterway 
crossings (Cache Creek, Willow Slough and Tule Canal).  

Dewatering of trenches or smaller ditches could temporarily affect riparian vegetation, depending 
on the length of time necessary to install the pipeline and the season of construction. Indirect 
impacts to riparian vegetation may occur under unanticipated circumstances which would result 
in adverse impacts to riparian resources such as disturbance during cleanup operations.  

As described in Section 3.7, Geology, Soils, and Seismicity, the Project Partners shall implement a 
Stormwater Pollution Prevention Plan (SWPPP) for construction phases and provide mitigation for 
potential water quality impacts. To further minimize potential direct or indirect effects of Project 
implementation on riparian habitat and other sensitive natural communities, Mitigation Measures 
3.6-8a and 3.6-8b are recommended. In addition, implementation of Mitigation Measures 3.6-9a 
and 3.6-9b, would reduce impacts to riparian areas to a less than significant level. 

Project Operations and Water Transfer Impacts 
Neither Project operations nor the transfer of water supplies from senior water users in the 
Sacramento River basin, nor groundwater wells in the water sellers’ areas would have substantial 
adverse affects on riparian habitat or other sensitive natural communities. However, pumping 
from new groundwater wells within water sellers’ service areas could potentially result in 
changes to surface water hydrology within wetlands and other sensitive features. Implementation 
of mitigation measure 3.6-8c would reduce this potential impact to less than significant. 

Based on the analysis of potential well sites, upstream groundwater wells would be located in 
existing agricultural lands and not on riparian habitat or other sensitive natural communities. 

Mitigation Measure 3.6-8a: Prior to construction, the Project Partners shall conduct an 
assessment within the proposed Project area to provide the basis of a vegetation mitigation plan. 
A vegetation mitigation plan will be developed for submittal to CDFG. The plan shall contain 
species expected to be found in the vicinity of Project sites. Details about the species and their 
past occurrence shall be included in the plan. The Project Partners shall comply with all terms 
of conditions for approval, including additional mitigation provisions to be implemented. 
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Mitigation Measure 3.6-8b: For any drainage that would be crossed using trenchless 
construction techniques, the bore pits will be excavated at least 50 feet outside the edge of 
riparian vegetation to minimize impacts to waterways and adjacent areas. 

Mitigation Measure 3.6-8c: All new Project-related groundwater wells within water 
sellers’ service areas shall be sited in areas that are not within 0.25 mile of wetlands and 
other sensitive biological resources that could be affected by groundwater drawdown. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.6-9: The Project would have other substantial adverse effects on federally 
protected wetlands as defined by Section 404 of the CWA (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, 
or other means. (Less than Significant with Mitigation) 

Construction Impacts  
Treated water transmission pipeline corridors that are common to all diversion/intake siting 
options would be constructed either within or along roadways to the maximum extent practical. 
While primarily agricultural lands and developed areas would be disturbed, the installation of 
Project pipelines also would adversely affect some waters of the United States. The wetland 
communities that would be directly impacted by Project construction include mixed willow super 
alliance, valley oak riparian, freshwater marsh, and open water. The total affected acreage of each 
of these communities that would occur with implementation of each diversion/intake siting option 
is presented in Table 3.6-18.  

Option 1 would affect approximately 3 acres of wetland features, Option 2 would affect 
approximately 64 acres of wetland features, and Option 3 would affect approximately 22 acres of 
wetland features. The precise acreage of potentially jurisdictional habitat for each diversion/intake 
siting option will be determined with a formal wetland delineation. 

The construction of the intake facilities would require the permanent fill of other waters of the 
United States (Sacramento River) and the temporary dewatering of the construction area. 
Implementation of Mitigation Measures 3.6-9a and 3.6-9b would reduce potential impacts to 
federally protected wetlands and other waters of the U.S. to a less than significant level. 

Project Operations and Water Transfer Impacts 
Neither Project operations nor the transfer of water supplies from senior water users in the 
Sacramento River basin, nor groundwater wells in the water sellers’ areas would have substantial 
adverse effects on riparian habitat or other sensitive natural communities; therefore, no impacts 
would occur under any operation alternative. 

Based on the analysis of potential well sites, upstream groundwater wells would be located in 
existing agricultural lands and not on federally protected wetlands. 
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Mitigation Measure 3.6-9a: Prior to construction, the Project Partners shall conduct and 
submit for approval a formal wetland delineation report for the proposed Project area for 
verification through the ACOE. The applicant shall obtain a Section 404 (Clean Water Act) 
permit for impacts to jurisdictional wetlands from the ACOE and/or a Section 401 permit 
from the RWQCB and shall comply with all conditions of permits received. In association 
with either or both permits, compensatory mitigation for impacts to jurisdictional wetlands 
may be required. ACOE mitigation guidelines emphasize on-site mitigation preference, but 
in the potential case that on-site mitigation is not available, the Project partners shall either 
purchase wetland mitigation credits from an ACOE -approved mitigation bank that services 
the area containing the proposed project or prepare a plan to implement mitigation at an 
off-site location. 

Mitigation Measure 3.6-9b: For open trench construction crossing minor wetland ditches 
(less than 15 feet in width), the following measures shall be implemented: 

• Implement compliance measures, described in Section 3.7, Geology, Soils, and 
Seismicity for Impact 3.7-1, to reduce indirect impacts to wetlands and other waters 
during open trench construction; 

• Conduct trenching and construction activities across drainages during low-flow or 
dry periods as feasible;  

• If working in active channels, install cofferdam upstream and downstream of stream 
crossing to separate construction area from flowing waterway; 

• Place sediment curtains upstream and downstream of the construction zone to prevent 
sediment disturbed during trenching activities from being transported and deposited 
outside of the construction zone; 

• Locate spoil sites such that they do not drain directly into the drainages and/or 
seasonal wetlands; 

• Store equipment and materials away from the drainages and wetland areas. No debris 
will be deposited within 250 feet of the drainages and wetland areas; 

• Prepare and implement a revegetation plan to restore vegetation in all temporarily 
disturbed wetlands and other waters using native species seed mixes and container 
plant material that are appropriate for existing hydrological conditions. All disturbed 
drainages will be restored to pre-construction conditions. 

Impact Significance After Mitigation: Less than significant. 
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3.7 Geology, Soils, and Seismicity  
This section identifies and evaluates the effects of the Project on geology, soil resources, and 
seismicity.  The setting portion presents a description of local topography, geology, soil resources 
and regional seismicity based on site reconnaissance and literature review, and includes a 
description of applicable State, local and regional plans and/or programs, associated goals, and 
objectives.  This section concludes with the criteria used in determining the level of significance 
of impacts, a discussion of impacts attributable to the Project, and mitigation measures proposed 
to reduce potentially significant impacts. 

3.7.1 Environmental Setting 
Existing Conditions  
Site Topography 
The Project area is located on a broad, flat alluvial plain that slopes eastward toward the Yolo 
Bypass and the Sacramento River. Near the Cities of Davis and Woodland, elevations range from 
30 to 75 feet above mean sea level (msl). Elevations in the Yolo Basin range from 0 to 30 feet msl.  

Regional Geology 
Yolo County lies within the Great Valley and Coast Range geomorphic provinces. The geologic 
parent material within the region was formed from erosion of mountain ranges to the east and 
geologic uplift along the western shore of the North American continent. Two hundred and forty-
five million years ago, the Great Valley province began forming as deposition of sediment-laden 
runoff. Eventually, the sediment deposits known as the Great Valley sequence accumulated to a 
depth of almost six miles.  

Large amounts of sediment continued to be added to the Great Valley sequence until 
approximately 30 million years ago. All of these processes occurred beneath the sea, and the 
water captured in the pores of the deeply buried rock is saline. 

The Coast Range continued to be uplifted until approximately 1.6 million years ago. Cache and 
Putah Creeks began to deposit fresh sediment on top of the Tehama and Red Bluff formations as 
a broad and complex alluvial fan. These modern sediments are generally less than 150 feet thick. 
The meeting of the massive alluvial fans of the Coast Range and Sierra Nevada in the center of 
the Sacramento Valley confined the Sacramento River to a relatively narrow river valley or basin 
where it formed its current flood plain and natural levees. 

Soil Resources 
In general, soil resources within the Project area are characterized by deep, poorly drained, fine-
grained materials that may contain a high percentage of organic materials. The soils in the Project 
area are well suited for deep mechanical preparation, moderately well suited for surface preparation, 
have a slight erosion hazard, and are all classified as hydric soils. There are seven soil associations 
found within the Project area. A description of each soil association is provided in Table 3.7-1. 
(NRCS, 1972). 
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TABLE 3.7-1 
SOIL ASSOCIATIONS IN PROJECT AREA 

Soil Association Description 

Yolo-Brentwood Well-drained silt loams and silty clay loams. Brentwood soils have a surface layer 
of silty clay loam, a subsoil and substrate of silty clay loam and silt loam. 
 

Capay-Clear Lake Silty clays and clays on basin rims and in basins found in the Cache Creek Basin. Clear 
Lake soils are poorly drained and have a surface and substrate layers of clay 
 

Sycamore-Tyndall Somewhat poorly drained silty clay loams to fine sandy loams on alluvial fans. The 
Sycamore-Tyndall association is found on the natural levees of the Sacramento 
River. Tyndall soils have a surface layer of very fine sandy loam 
 

Sacramento Poorly drained, dominantly clay soils, in basins.  Of minor extent in this association 
are an unnamed coarse-textured soil near sloughs and a few alkali spots in 
depressions. 
 

Willows-Pescadero Poorly drained, saline-alkali silty clay loams and clays in the areas of County Road 
103 and County Road 25 
 

Capay-Sacramento Moderately well drained to poorly drained silty clays, silty clay loams, or clays found in 
the Yolo Bypass. 
 

Rincon-Marvin-Tehama Well-drained and somewhat poorly drained loams to silty clay loams on alluvial fans and 
basin rims. It is found on the rim of the Cache/Putah Basin between the Yolo-Brentwood 
association and the Capay-Clear Lake association 

 

Source: NRCS, 1972 

Soils located within the proposed Project area exhibit low to moderate corrosive potential to 
concrete and high corrosive potential to uncoated steel (NRCS, 2007). The potential rate of 
corrosion of concrete is based mainly on the sulfate and sodium content, texture, moisture content, 
and acidity of the soil, while the corrosion rate of uncoated steel is related to soil moisture, particle-
size distribution, acidity, and electrical conductivity of the soil. Concrete or steel that intersects soil 
boundaries or layers is more susceptible to corrosion than the steel in installations that are entirely 
within one kind of soil or soil layer.  

Regional Seismicity 
The California Building Code (CBC; CCR Title 24) designates the entire northern Central Valley 
as Seismic Risk Zone 3.  For comparison, areas within the San Francisco Bay Area are located 
within Seismic Risk Zone 4 and are at the highest risk to experience maximum magnitudes and 
damage in the event of an earthquake.  Regionally occurring earthquakes could affect the Project 
area, however, impacts resulting from such an event would likely be less severe than those 
experienced in the Bay Area.   

The procedures and limitations for design of structures in accordance with the CBC consider 
seismic zoning, site characteristics, occupancy, configuration, structural system and height.  
Although both Seismic Zones 3 and 4 are susceptible to earthquake ground motion and particular 
seismic design criteria are required under the CBC, minimum requirements for design in Seismic 
Zone 4 are typically more rigorous than those required for Seismic Zone 3. 
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Table 3.7-2 identifies characteristic earthquakes on each of the active and potentially active faults 
within 60 miles of the Project area. While the magnitude of an earthquake is a measure of the 
energy released, intensity is a measure of the ground shaking effects at a particular location.  
Shaking intensity can vary depending on the overall magnitude, distance to the fault, focus of 
earthquake energy, and type of geologic material.  The Modified Mercalli (MM) intensity scale  
is commonly used to measure earthquake effects due to ground shaking.  The MM values for 
intensity range from I (earthquake not felt) to XII (damage nearly total).  MM intensities ranging 
from IV to X could cause moderate to significant structural damage. 

Regional Faults 
The nearest fault zones exhibiting historic displacement (activity within the last 200 years) to the 
Project area are the Concord-Green Valley, Marsh Creek-Greenville, and Hayward fault zones, 
located approximately 27 miles west, 40 miles west, and 54 miles southwest of the Project area, 
respectively (Jennings, 1994). Other active faults within 70 miles of the Project area are the 
Dunnigan Hills (Zamora) (10 miles northwest), West Napa (36 miles southwest) Healdsburg-
Rodgers Creek (57 miles southwest), and San Andreas (66 miles west). 

A seismically-active, concealed (blind) fold and thrust fault belt situated within the Coast Range-
Central Valley (CRCV) Geomorphic Boundary is located approximately 10 miles west of the 
Project area.  Earthquakes associated with this fault system include the 6.1 magnitude (Mw) 
Kettleman Hills and 6.5 (Mw) Coalinga events (Wakabayashi and Smith, 1994).  Published 
estimates of the CRCV slip rate derived from previous studies range from 1 to 10 mm/year, and 
estimated reoccurrence intervals of the Coalinga-type events range from 200 to 2,000 years. The 
concealed CRCV thrust is thought to have produced the Vacaville-Winters earthquake of 1892 
(estimated 6.75 Mw intensity; Wakabayashi and Smith, 1994). 

TABLE 3.7-2 
ACTIVE AND POTENTIALLY ACTIVE FAULTS WITHIN 70 MILES OF THE PROJECT AREA 

Fault Zone 

Location 
Relative to 

Project Area 
Recency of 
Faultinga 

Historical 
Seismicityb 

Slip Ratec 
(mm/year) 

Maximum 
Moment 

Magnituded 

Dunnigan Hills 10 miles 
northwest 

Holocene N/A N/A 6.8 

CRCV (Segments 8-9) 10 miles west Holocene Coalinga:  6.5 
Kettleman  
Hills:  6.1 

3-8 6.0 

Vaca Fault 18 miles 
southwest 

Late Quaternary N/A N/A N/A 

Cordelia Fault 24 miles 
southwest 

Late Quaternary N/A N/A N/A 

Concord – 
Green Valley 

27 miles 
southwest 

Historic Active Creepe 6.0 6.9 

Soda Creek Fault 32 miles 
southwest 

Late Quaternary N/A N/A N/A 

Hunting Creek- Berryessa 
Fault 

33 miles 
northwest 

Holocene Historic Active 
Creep 

 6.9 

West Napa 36 miles 
southwest 

Holocene M5.2:  2000 1.0 6.5 

Marsh Creek-Greenville 40 miles 
southwest 

Historic 5.8 2.0 6.9 
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TABLE 3.7-2 
ACTIVE AND POTENTIALLY ACTIVE FAULTS WITHIN 70 MILES OF THE PROJECT AREA 

Fault Zone 

Location 
Relative to 

Project Area 
Recency of 
Faultinga 

Historical 
Seismicityb 

Slip Ratec 
(mm/year) 

Maximum 
Moment 

Magnituded 

Mayacama (Southern) 50 miles west Holocene Historic Active 
Creep 

N/A 6.9 

Healdsburg– Rodgers 
Creek 

57 miles 
southwest 

 
 

Holocene NA 9.0 7.0 

Hayward 54 miles 
southwest 

Historic M 6.8:  1868 
M 7.0:  1838 
Many <M 4.5 

9.0 6.9 

San Andreas 
(Peninsula and Golden 
Gate segments) 

66 miles west Historic M 7.1:  1989 
M 8.25:  1906 
M 7.0:  1838 
Many <M 6 

17.0 7.3 

 
 
a Recency of faulting from Jennings, 1994.  Historic:  displacement during historic time (within last 200 years), including areas of known fault 

creep; Holocene:  evidence of displacement during the last 10,000 years; Quaternary:  evidence of displacement during the last 1.6 million 
years; Pre-Quaternary:  no recognized displacement during the last 1.6 million years (but not necessarily inactive). 

b Richter magnitude (M) and year for recent and/or large events. 

c Slip Rate = Long-term average total of fault movement including earthquake movement, slip, expressed in millimeters. 
d The Maximum Moment Magnitude is an estimate of the size of a characteristic earthquake capable of occurring on a particular fault.  

Moment magnitude is related to the physical size of a fault rupture and movement across a fault.  Richter magnitude scale reflects the 
maximum amplitude of a particular type of seismic wave.  Moment magnitude provides a physically meaningful measure of the size of a 
faulting event (CDMG, 1997).  Richter magnitude estimations can be generally higher than moment magnitude estimations. 

e Slow fault movement that occurs over time without producing an earthquake. 

N/A = Not applicable and/or not available. 
 
SOURCES:  Jennings, C. W. 1994, Fault Activity Map of California (with Appendix), CGS, Geologic Data Map No. 6; Peterson, et. al., 1996, 
PSHA, CSG - Open File Report 96-08; USGS Open-File Report 96-706. 
 

Potential Geologic / Seismic Hazards 
The Project area could experience the effects of a major earthquake from one of the active or 
potentially active faults located within 60 miles of the Project area.  The four major hazards 
associated with earthquakes are fault surface rupture (ground displacement), ground motion  
(or ground shaking), ground failure (e.g., liquefaction), and differential settlement.  These 
potential geologic hazards are discussed in the following text. 

Potential Ground Motion 
The California Geological Survey has determined the probability of earthquake occurrences and 
their associated peak ground accelerations throughout the State of California.  The seismic 
hazard assessment determines the earthquake hazard that geologists and seismologists agree 
could occur in California. Current maps produced by the California Geological Survey are 
based on 10 percent exceedance in 50 years.  The peak ground acceleration based on a 10 percent 
exceedance in 50 years within the Project area could range between 0.20 g to 0.30 g (g is force of 
gravity, wherein ground motion is rated in comparison against acceleration by gravity) (Peterson, 
et. al, 1999). This range of potential ground acceleration is considered moderate (USGS, 1996). 
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Surface Fault Rupture 
The Concord-Green Valley and Marsh Creek-Greenville fault zones are the closest active faults 
zoned under the Alquist-Priolo Earthquake Fault Zoning Act to the Project area and are situated 
approximately 27 – 40 miles southwest of the Project area. The Project area is neither located 
within, nor crosses, a delineated Alquist-Priolo Earthquake Fault Zone. Therefore, the risk of 
surface fault rupture within the Project area is considered low (CDMG, 1997). 

Liquefaction 
Liquefaction is the sudden temporary loss of strength in saturated, loose to medium dense, 
granular sediments subjected to ground shaking. Liquefaction can cause foundation failure of 
buildings and other facilities due to the reduction of foundation bearing strength. 

The Project area is characterized by shallow groundwater, because of its close proximity to the 
Sacramento River with standing water generally encountered between zero to three feet below  
the ground surface.  Additionally, a review of local well records indicates that the Project area  
is underlain by stratified layers of silt, silty clays, and isolated lenses of gravel and/or sand.   
Therefore, portions of the Project area may be prone to liquefaction resulting from ground 
shaking. However, the potential for liquefaction at precise points within the Project area may  
vary substantially, and would need to be determined by further engineering design and 
geotechnical studies.  

Earthquake-Induced Settlement 
Settlement of the ground surface can occur as a result of the relatively rapid compaction and settling  
of subsurface materials (particularly loose, non-compacted, and variable sandy sediments) during 
prolonged ground shaking. Typically, areas underlain by artificial fills, unconsolidated alluvial 
sediments, and slope wash, and areas with improperly engineered construction fills are susceptible to 
settlement.  Although the general parent material of the soil resources in the Project area may indicate 
a higher risk of earthquake-induced settlement, the potential for earthquake-induced settlement is 
considered low due to the substantial distance between the Project area and a major active fault.  

Slope Instability and Landslides 
Slope failure, commonly referred to as landslide, include many phenomena that involve the 
downslope displacement and movement of material, either triggered by static (i.e., gravity) or 
dynamic (i.e., earthquake) forces.  Exposed rock slopes undergo rockfalls, rockslides, or rock 
avalanches, while soil slopes experience shallow soil slides, rapid debris flows, and deep-seated 
rotational slides. 

Engineered slopes have a tendency to fail if not properly designed, constructed or compacted.  
Because the Project area is generally level with the exception of the Sacramento River levee, 
hazards associated with landslides are generally limited to minor slope movements along the 
levee.  However, as the levee provides flood protection, its structural integrity is considered vital 
to the Project area and surrounding communities.   
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Land Subsidence 
Subsidence is the gradual lowering of the land surface due to loss or compaction of underlying 
materials. Subsidence can occur as the result of groundwater, gas and oil extraction, or the 
decomposition of highly organic soils. The Yolo County Subsidence Network (a joint regional 
effort) was established in 1999 to provide the opportunity for Yolo County agencies to 
periodically monitor and measure local subsidence. Participating agencies include: the City of 
Davis, the City of Woodland, UC Davis, Yolo County Planning and Public Works Department, 
Yolo County Flood Control and Water Conservation District, the California Department of Water 
Resources, and the U.S. Army Corps of Engineers.  

Pumping from intermediate depth aquifers in Yolo County has caused about two feet of 
subsidence in the Davis area. Observations to the north of Woodland, in the City of Woodland, 
and to the east of Davis and Woodland indicate three to four feet of subsidence or more over the 
last several decades. Increased groundwater pumping within the Project Partners’ service areas 
could increase land subsidence.  

Soil-Related Hazards 

Erosion 
Erosion is the detachment and movement of soil materials through natural processes or human 
activities. In general, rates of erosion can vary depending on the soil resource’s capacity to drain 
water, slope angle and length, extent of groundcover, and human influence. Topography in the 
area of the proposed Project is generally level, and the erosion potential for soils across the 
Project area is therefore generally low.  

Expansive Soils 
Expansive soils are characterized by a shrink-swell characteristic. Structural damage may result 
over a long period of time, usually resulting from inadequate soil and foundation engineering or 
the placement of structures directly on expansive soils.  Expansive soils are largely comprised of 
clays, which expand in volume when water is absorbed and shrink when dried.  Soil resources 
within the Project area are comprised of silty clay loams, loams, silty clays, clays and sandy 
loams, some of which contain expansive clays. Project area soil resources have low to moderate 
and moderate to high expansive soils. (NRCS, 1972)  

Corrosive Soils 
Corrosive soils can damage underground utilities including pipelines and cables, and can weaken 
roadway structures. Project area soils are highly corrosive to buried metal pipe, and therefore, 
could be adversely reactive to uncoated steel, concrete, or concrete covered steel reinforcement. 
(NRCS, 1972)  
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3.7.2  Regulatory Setting 

State 

Alquist-Priolo Earthquake Fault Zoning Act 
The Alquist-Priolo Earthquake Fault Zoning Act (formerly the Alquist-Priolo Special Studies Zone 
Act), signed into law December 1972, requires the delineation of zones along active faults in 
California.  The purpose of the Alquist-Priolo Act is to regulate development on or near active fault 
traces to reduce the hazard of fault rupture and to prohibit the location of most structures for human 
occupancy across these traces.  Cities and counties must regulate certain development projects 
within the zones, which includes withholding permits until geologic investigations demonstrate that 
development sites are not threatened by future surface displacement (CDMG, 1997).  Surface fault 
rupture is not necessarily restricted to the area within an Alquist-Priolo Zone.   

Seismic Hazards Mapping Act 
The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong 
groundshaking, liquefaction, landslides, or other ground failure, and from other hazards caused by 
earthquakes.  This act requires the State Geologist to delineate various seismic hazard zones and 
requires cities, counties, and other local permitting agencies to regulate certain development 
projects within these zones.  Before a development permit is granted for a site within a seismic 
hazard zone, a geotechnical investigation of the site has to be conducted and appropriate 
mitigation measures incorporated into the Project design. 

California Building Code 
The California Building Code is another name for the body of regulations known as the 
California Code of Regulations, Title 24, Part 2, which is a portion of the California Building 
Standards Code.  Title 24 is assigned to the California Building Standards Commission, which, 
by law, is responsible for coordinating all building standards. Under state law, all building 
standards must be centralized in Title 24 or they are not enforceable. 

Published by the International Conference of Building Officials, the Uniform Building Code is a 
widely adopted model building code in the United States.  The California Building Code incorporates 
by reference the Uniform Building Code (UBC) with necessary California amendments.  About 
one-third of the text within the California Building Code has been tailored for California 
earthquake conditions. The Yolo County, the City of Davis, and the City of Woodland Zoning 
and Municipal Codes incorporate by reference UBC regulations through 1997 and California 
Building Code regulations through 2001.   

Local 
The Yolo County General Plan, City of Woodland General Plan, City of Davis General Plan, and 
the UC Davis Long Range Development Plan outline the relevant policies of the Project Partners 
pertaining to seismic and geologic hazards. These policies apply to the portions of the Project 
area that lie within the respective jurisdictions, and are outlined in Table 3.7-3. 
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TABLE 3.7-3 
SEISMIC AND GEOLOGIC HAZARDS OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

Policy S2 Yolo County shall develop an inventory of significant urban, rural, and natural hazards, including geologic 
hazards, and provide standards for location of uses and for avoidance or mitigation of such hazards. 
 

Policy S24 Yolo County shall require environmental assessments and reports to address safety and seismic safety 
issues and to provide adequate mitigation for existing and potential hazards identified.  
 

Policy CON 12 Yolo County shall regulate land use and encourage and cooperate with appropriate agencies to conserve, 
study, and improve soils. Prime soils shall be preserved outside of designated urban areas.  
 

City of Woodland 

Goal 8.A  To minimize the loss of life, injury, and property damage due to seismic and geological hazards. 
 

8.A.1 The City shall require the preparation of a soils engineering and geologic-seismic analysis prior to 
permitting development in areas prone to geological or seismic hazards (i.e. groundshaking, liquefaction, 
expansive soils).  
 

8.A.5 The City shall require that new structures and alterations to existing structures comply with the current 
edition of the Uniform Building Code and City Security Ordinance. 
 

8.A.8 The City shall avoid siting of structures across soil materials of substantially different expansive soil. 
 

8.A.9 The City shall require the use of special bending-resistant designs where foundations must be slab-on-
grade in areas with expansive soils. 
 

City of Davis 

Goal AG 3.1 Conserve soil resources within the planning area. 
 

Policy AG 3.1 Develop programs to help conserve soil resources. 
 

Standards (1) Tree rows or other windbreaks shall be required in buffers on the edges of urban development and in 
other areas as appropriate to reduce soil erosion. (2) Drainage facilities shall be designed to control runoff 
and minimize erosion.  
 

Goal HAZ 2 Minimize risks associated with soils, geology, and seismicity in Davis. 
 

Policy HAZ 2.1 Take necessary precautions to minimize risks associated with soils, geology and seismicity. 
 

Standards 
 

(1) A soils report shall be required for development sites where soils conditions are not well known, as 
required by the Planning and Building or Public Works departments. (2) As a condition of approval of 
development, mitigation of any identified soils hazards shall be required. 
 

UC Davis 

Seismic Safety Continue structural upgrades as required by evolving seismic safety codes.  
 

High Quality Soils 
for Intensive 
Agricultural 
Research. 

Use West Campus lands with high quality soils for more intensive agricultural research uses, while shifting 
agricultural uses to Russell Ranch that do not have as high demand for soil quality and uniformity. 
 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
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3.7.3  Impacts and Mitigation Measures 

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the Project.  The significance 
criteria for this analysis were developed from criteria presented in Appendix G of the CEQA 
Guidelines.  A geologic, soils-related, or seismic hazard impact would be considered significant  
if it would result in any of the following. 

• Expose people or structures to potential substantial adverse effects, including the risk of 
loss, injury, or death involving: 

 
- Rupture of a known earthquake fault, as delineated in the most recent Alquist-Priolo 

Earthquake Fault Zoning Map issued by the State Geologist for the area or based on 
other substantial evidence of a known potentially active fault (CGS Special 
Publication 42); 

 
- Strong seismic ground shaking; 
 
- Seismic-related ground failure, including liquefaction; and 
 
- Landslides; 

 
• Result in substantial soil erosion or the loss of topsoil;  
 
• Be located on a geologic unit or soil that is unstable, or that would become unstable as a 

result of the Project, and potentially result in on- or offsite landslide, lateral spreading, 
subsidence, liquefaction or collapse; 

 
• Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code, 

creating substantial risks to life or property; or 
 

 

Methodology 
The impact analysis focuses on foreseeable changes to the baseline conditions attributable to the 
Project in the context of the above mentioned significance criteria.  Based on the discussion of 
geologic and soil-related hazards provided in the setting discussion and in the context of the 
significance criteria prescribed above, the impact analysis focuses on impacts related to regional 
seismicity and associated ground motion, subsidence, slope instability, soil erosion, and 
expansive and corrosive soils.  

Summary of Impacts 
Table 3.7-4 provides a summary of the significant and less than significant impacts associated 
with the siting options being considered for the Project diversion, conveyance pipeline, and water 
treatment plant, and distribution pipelines. 
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TABLE 3.7-4 
SUMMARY OF PROJECT OPTION IMPACTS – GEOLOGY, SOILS, AND SEISMICITY 

Siting Option 

Impact Option 1 Option2 Option 3 

Impact 3.7-1:  The Project could expose 
people or structures to potential substantial 
adverse effects, including the risk of loss, 
injury, or death involving  rupture of a known 
earthquake fault, strong seismic ground 
shaking; seismic-related ground failure, 
including liquefaction; and landslides. 
 

LSM LSM LSM 

Impact 3.7-2:  The Project could result in 
substantial soil erosion or the loss of topsoil. 
 

LSM LSM LSM 

Impact 3.7-3:  The Project could be located on 
a geologic unit or soil that is unstable, or that 
would become unstable as a result of the 
Project, and potentially result in on- or offsite 
landslide, lateral spreading, subsidence, 
liquefaction or collapse. 
 

LS LS LS 

Impact 3.7-4:  The Project could be located on 
expansive soil, as defined in Table 18-1-B of 
the Uniform Building Code, creating 
substantial risks to life or property. 
 

LS LS LS 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

 

Impacts and Mitigation Measures 
Impact 3.7-1:  The Project could expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury, or death involving rupture of a known 
earthquake fault, strong seismic ground shaking; seismic-related ground failure, including 
liquefaction; and landslides. (Less than Significant with Mitigation) 

Construction Impacts  
The proposed Project area, including all three diversion/intake siting options, would likely 
experience at least one major earthquake, greater than Magnitude 6, within the next 30 years.  
In the event of an earthquake in the eastern San Francisco Bay Area or along the Coast Range-
Central Valley, severe ground motion could occur in susceptible areas within the Project area. 
The intensity of such an event would depend on the active fault, the distance to the epicenter, the 
magnitude of the event, and the duration of shaking.  

Levees within the Project area are inspected and maintained by various local Reclamation 
Districts and DWR. These levees could be susceptible to failure during excessive ground motion, 
and areas where earthen fills are present could experience differential settlement. Settling of a 
levee during an earthquake could result in failure of the earthen structure. This is considered a 
potential significant impact. 
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Recent DWR surveys of levee integrity within the Sacramento River system identified critical 
levee sites along the Sacramento River and other waterways (DWR, 2006f-g). One identified 
critical levee site on the Sacramento River at River Mile 70.7 is located directly across the river 
from the Option 1 diversion/intake site. Other critical levee sites were identified approximately 
1.5 miles upstream and 0.8 mile downstream of the Option 1 diversion/intake site, approximately 
1.5 miles upstream of the proposed Option 2 diversion/intake site, and approximately 0.8 mile 
downstream of the proposed Option 3 diversion/intake site.  

The installation of the Project intake and conveyance pipeline has the potential to alter the 
structural integrity of the levee within the immediate vicinity of Project construction. With 
installation of the pipeline and the diversion/intake to the levee sideslopes, additional structural 
stress to the levee would be added if precautionary design measures are not implemented. This is 
considered a potential significant impact. Earthquake-induced ground shaking could also lead to 
slope instability in the Project area along the Sacramento River levee, especially during times of 
high precipitation or runoff. As stated in Chapter 2.0, Project Description, in order to reduce 
possible effects of earthquake-induced slope instability or landslides, the Project geotechnical 
investigations will provide additional recommendations for construction pads to limit slope 
instability potential.  

Project Operations and Water Transfer Impacts 
The diversion of surface water that would be available through the new water rights permit or 
water transfer would not expose people or structures to adverse effects associated with seismic 
activity, ground failure, or ground shaking. Additionally, the construction of groundwater wells in 
the water seller’s areas would also not expose people or structures to adverse effects associated 
with seismic activity, ground failure, or ground shaking. No impact would occur with operation 
of the proposed Project or implementation of water transfers. 

Mitigation Measures 

Measure 3.7-1a:  Prior to construction, a detailed geotechnical study of the Project Area 
shall be conducted, and shall include liquefaction potential, bearing strength of soils, and 
levee slope stability. Measures shall be taken to incorporate findings into facility design to 
minimize damage potential from liquefaction, changes in levee slope stability, levee 
erosion, and other seismically induced changes. 

Measure 3.7-1b:  The Project Partners shall consult with the appropriate Federal, State, 
and local agencies to identify and implement specific design and engineering requirements 
for levees that may be affected by installation of Project facilities; specified design and 
engineering requirements deemed appropriate by agencies with jurisdiction over local levee 
integrity shall be incorporated into Project design.  

Mitigation Measure 3.7-1c:  In order to mitigate potential damage caused to Project 
facilities by corrosive soils, appropriate measures shall be incorporated into Project design 
to prevent or minimize corrosion to steel and concrete components susceptible to damage 
from corrosive soils. 
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Impact Significance After Mitigation:  Less than significant. 

_________________________ 

Impact 3.7-2:  The Project could result in substantial soil erosion or the loss of topsoil.  
(Less than Significant with Mitigation) 

Construction Impacts 
Construction activities associated with each diversion/intake siting option would require a 
significant amount of backfilling, earthmoving, grading, and compaction, which would expose 
areas of soil, including levees, that are presently covered with vegetation. These activities would 
expose soil, which would be subjected to erosion by wind and storm water runoff. The extent of 
erosion that could occur varies depending on soil type, vegetation/cover, weather conditions, and, 
in the case of local levees, their slope.  

Concentrated water erosion, if not managed or controlled, can eventually result in significant soil 
loss and/or discharging of sediment into installed utilities and/or adjacent lots. Sediment from 
Project-induced onsite erosion can also accumulate in downstream drainage facilities, interfere 
with flow, and aggravate downstream flooding conditions.  

Project Operations and Water Transfer Impacts 
The diversion of surface water into Project pipelines, as well as the transfer of water from 
upstream water rights holders’ service areas to the Project Partners, would result in only minor 
changes to flow within the Sacramento River system. These changes would be within the range of 
occurring river flows; therefore, no increase in erosion or loss of topsoil would occur as a result 
of Project operations or water transfers. 

The construction of new groundwater wells to provide replacement water supplies for surface water 
transferred to the Project Partners has the potential to increase soil erosion at each individual well 
installation site.  While limited in area, the exposure and disturbance of soils by groundwater well 
construction equipment could result in accelerated soil erosion and sedimentation of adjacent 
waterways. While anticipated to be limited in area, the resulting impact is considered potentially 
significant. 

Mitigation Measures 

 Measure 3.7-2a:  Implement Mitigation Measures 3.4-1a and 3.4-1b as discussed in 
Chapter 3.4 of this document. Additionally, stormwater and runoff from Project facilities 
shall be directed into drainage ditches, channels, swales, infiltration basins, or other features 
that have sufficient capacity to divert and contain stormwater flows without inducing 
substantial soil erosion or loss of topsoil from levees or other areas. During construction, 
disturbed levees shall be provided with temporary cover to prevent erosion of bare soils. 
Following construction, disturbed areas shall be hydroseeded with native grasses and other 
plants suitable for stabilizing unconsolidated sediments and reducing stormwater erosion. 
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 Measure 3.7-2b:  Erosion control plans shall be prepared for installation and 
construction of new groundwater wells that are established to replace surface water 
transferred to the Project Partners.  The plans shall identify actions to control erosion and 
prevent materials from entering surface waterways that are located in the vicinity of the 
well site. 

 Impact Significance After Mitigation: Less than significant. 

_________________________ 

Impact 3.7-3:  The Project could be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the Project, and potentially result in on- or offsite 
landslide, lateral spreading, subsidence, liquefaction or collapse. (Less than Significant) 

Construction Impacts 
The Project area includes unstable soils; however, these soils are located in areas with flat 
topography and are not in the vicinity of active earthquake faults. Therefore, landslide, lateral 
spreading, liquefaction, or collapse would not likely occur as a result of construction of the 
proposed Project. Therefore, this impact would be less than significant. 

Project Operations Impacts 
Land subsidence has occurred in areas within and surrounding the Cities of Davis and Woodland, 
and UC Davis. Land subsidence typically occurs during and after periods of below normal 
rainfall and/or continued or increased groundwater pumping. When the intermediate aquifer in 
the Project area has not received sufficient rainfall for adequate recharge during winter months 
and water levels have dropped significantly, subsidence can occur.  

Because the Project would involve replacing the Project Partner’s groundwater supply with 
surface water from the Sacramento River, pumping of the intermediate depth aquifers in the 
Project area would be significantly reduced. Therefore, the Project would not increase the rate  
of land subsidence in Yolo County. 

Water Transfer Impacts 
The diversion of surface water that would be available through the new water rights permit or 
water transfer would not result in on- or offsite landslide, soil liquefaction, or other collapse. 
Similarly, neither would the construction of groundwater wells in the water seller’s areas. No 
impact would occur with operation of the proposed Project or implementation of water transfers. 

Mitigation: None required. 

_________________________ 
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Impact 3.7-4:  The Project could be located on expansive soil, as defined in Table 18-1-B of 
the Uniform Building Code, creating substantial risks to life or property. (Less than 
Significant) 

Construction Impacts 
Portions of the proposed Project area, including each diversion/intake siting option, may be 
located on expansive and semi-unconsolidated soils, which could subject the Project facilities to 
geologic hazards. However, as discussed previously and in Chapter 2.0, Project Description, 
geotechnical investigations will be conducted and recommendations shall be incorporated into the 
Project design. Therefore, the Project would be constructed to industry standards to protect 
against impacts from expansive soils. As a result, potential impacts are highly unlikely and are 
considered to be less than significant. 

Project Operations and Water Transfer Impacts 
The diversion of surface water would occur though Project facilities would not affect local soil 
conditions nor pose a risk to life or property.  No impact to project operations would result from 
local soil conditions. 

The transfer of surface water supplies from upstream senior water rights holders would not affect 
or be effected by expansive soils that may be present in the area. Similarly, neither would the 
construction of groundwater wells in the water seller’s areas. No impact to water transfer would 
occur from expansive soils. 

Mitigation:  None required. 

_________________________ 
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3.8  Air Quality 
This section presents a discussion of existing air quality within the project site area and surrounding 
region, associated regulatory framework, an analysis of potential impacts to air quality that would 
result from implementation of the Project, and identification of mitigation measures where available 
to reduce air quality impacts to less-than-significant levels.  

3.8.1   Environmental Setting 
General Climate and Meteorology 
The project site is located in the southern portion of the Sacramento Valley, which is bounded by 
the Coast Range on the west and the Sierra Nevada Mountains on the east. The prevailing wind is 
from the south, primarily because of ocean breezes through the Carquinez Strait, although during 
winter the marine breezes diminish and winds from the north occur more frequently.  

Between late spring and early fall, a layer of warm air often overlays a layer of cool air from the 
Delta and San Francisco Bay, resulting in an atmospheric inversion. Another type of inversion 
occurs during winter, where inversions are formed when the sun heats the upper layers of air, 
trapping colder air below that has been cooled by contact with the colder surface of the earth. 
When an inversion occurs, normal vertical air mixing is restricted and can trap air pollutants in 
the lower layer. Local topography produces many variations that can affect the inversion base and 
thus influence local air quality (YSAQMD, 2002).  

Existing Air Quality in the Project Vicinity 
The southern Sacramento Valley Air Basin (SVAB) is designated as ‘non-attainment’ for state 
and federal ozone standards and state particulate matter (PM10) standards. 

The Yolo-Solano Air Quality Management District’s (YSAQMD) monitoring stations in the vicinity 
of the Project area are located in Davis on the University of California Davis (UC Davis) campus and 
in the City of Woodland on Gibson Road.  Data collected at these stations are considered to be 
generally representative of air quality of the project area, especially for regional pollutants such as 
ozone and particulate matter 10 microns in size (PM10).  Table 3.8-1 summarizes the concentrations 
of ozone, PM10, and particulate matter 2.5 microns in size (PM2.5) from 2001 through 2005 and 
compares the ambient air pollutant concentrations with applicable federal and state air quality 
standards. 

Criteria Air Pollutants 
These pollutants are called “criteria” air pollutants because standards have been established for each 
of them to meet specific public health and welfare criteria set forth in the Federal Clean Air Act 
(FCAA).  California has adopted more stringent ambient air quality standards for the criteria air 
pollutants (referred to as State Ambient Air Quality Standards, or state standards) and has adopted 
air quality standards for some pollutants for which there is no corresponding national standard. 
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Ozone 
Short-term exposure to ozone can irritate the eyes and cause constriction of the airways.  Besides 
causing shortness of breath, ozone can aggravate existing respiratory diseases such as asthma, 
bronchitis, and emphysema. 

Ozone, the main component of photochemical smog, is primarily a summer and fall pollution 
problem.  Ozone is not emitted directly into the air but is formed through a complex series of chemical 
reactions involving other compounds that are directly emitted.  These directly emitted pollutants (also 
known as ozone precursors) include reactive organic gases (ROG) and nitrogen oxides (NOx). The 
time period required for ozone formation allows the reacting compounds to spread over a large area, 
producing a regional pollution problem.  Ozone problems are the cumulative result of regional 
development patterns rather than the result of a few significant emission sources. Motor vehicles are 
the major source of ozone within the YSAQMD (YSAQMD, 2002). 

Once formed, ozone remains in the atmosphere for one or two days.  Ozone is then eliminated 
through chemical reaction with plants (reacts with chemicals on the leaves of plants), rainout 
(attaches to water droplets as they fall to earth) and washout (absorbed by water molecules in 
clouds and later falls to earth with rain).   

Carbon Monoxide 
Ambient carbon monoxide concentrations normally are considered a local effect and typically 
correspond closely to the spatial and temporal distributions of vehicular traffic.  Wind speed and 
atmospheric mixing also influence carbon monoxide concentrations.  Under inversion conditions, 
carbon monoxide concentrations may be distributed more uniformly over an area, out to some 
distance from vehicular sources.  

When inhaled at high concentrations, carbon monoxide combines with hemoglobin in blood  
and reduces the oxygen-carrying capacity of the blood.  This results in reduced oxygen reaching 
the brain, heart, and other body tissues.  This condition is especially critical for people with 
cardiovascular diseases, chronic lung disease, or anemia, as well as for fetuses. Existing controls 
and programs have caused dramatic declines in carbon monoxide concentrations in California.  
Carbon monoxide concentrations are expected to continue declining as older, more polluting 
vehicles retire from the mix of vehicles on the road network.  The YSAQMD does not identify 
carbon monoxide as a pollutant of concern.  U.S. Environmental Protection Agency (EPA) has 
designated YSAQMD as attainment for carbon monoxide since 1999 (YSAQMD, 2002). 

Suspended Particulate Matter (PM10 and PM2.5) 
PM10 and PM2.5 consist of particulate matter that is 10 microns or less in diameter and 
2.5 microns or less in diameter, respectively.  (A micron is one-millionth of a meter).  PM10 and 
PM2.5 represent fractions of particulate matter that can be inhaled into the air passages and the 
lungs and can cause adverse health effects.  As summarized below in Table 3.8-2, PM10 exposure 
may result in eye and respiratory tract irritation, decreased lung capacity, cancer and increased 
mortality.  PM2.5 exposure may result in increased respiratory disease, lung damage, cancer, and 
premature death.  Particulates also can damage materials and reduce visibility.  One common 
source of PM2.5 is diesel emissions. 
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TABLE 3.8-1 
AIR QUALITY DATA SUMMARY (2001–2005)  

Monitoring Data by Year 

Pollutant Standard a 2001 2002 2003 2004 2005 

Ozone:  Woodland-Gibson Road       

Highest 1 Hour Average (ppm) b   0.102 0.110 0.097 0.096 0.099 

Days over State Standard  0.09 3 9 3 1 2 

Highest 8 Hour Average (ppm) b   0.089 0.091 0.084 0.073 0.086 

Days over National Standard  0.08 1 4 0 0 2 

Ozone:  Davis-UC Davis       

Highest 1 Hour Average (ppm) b   0.100 0.121 0.098 0.092 0.097 

Days over State Standard 0.09 5 3 2 0 1 

Highest 8 Hour Average (ppm) b   0.093 0.088 0.082 0.075 0.080 

Days over National Standard 0.08 2 2 0 0 0 

Particulate Matter (PM10):  Woodland-Gibson Road     

Highest 24 Hour Average (μg/m3) b  70.0 86.0 55.0 171.0 60.0 

Days over State Standard c 50 19.1 36.8 NA 79.5 6.1 

Days over National Standard c 150 0 0 0 6.1 0 

State Annual Average (μg/m3) b 20 24.3 27.3 NA 35.2 24.2 

Particulate Matter (PM2.5):  Woodland-Gibson Road     

Highest 24 Hour Average (μg/m3) b  57.0 69.0 31.0 36.0 35.0 

Days over National Standard 65 0 1 0 0 0 

State Annual Average (μg/m3) b 12 NA NA 8.4 10.4 NA 

 
a Generally, state standards and national standards are not to be exceeded more than once per year. 
b ppm = parts per million; μg/m3 = micrograms per cubic meter. 
c PM10 is not measured every day of the year.  Number of estimated days over the standard is calculated based on 365 days 

per year. 
 

NOTE: Values in bold are in excess of at least one applicable standard. NA = Not Available. 
 

SOURCE: California Air Resources Board, 2006a. Summaries of Air Quality Data, 2001, 2002, 2003, 2004, 2005; 
http://www.arb.ca.gov/adam/cgi-bin/db2www/polltrendsb.d2w/start 

 

Traffic generates particulate matter and PM10 emissions by entraining dust and dirt particles that 
settle onto roadways and parking lots.  PM10 also is emitted during tillage of farm soils and by 
agricultural and residential burning of wood and other biomass.  PM10 can remain in the 
atmosphere for up to seven days before gravitational settling or rain removes it.  The primary 
sources of PM10 in the YSAQMD are from construction and demolition activities, farming 
operations and entrained road dust. The quantity of particulate matter and PM10 that may be 
released by these activities is a function of soil type and soil moisture content (YSAQMD, 2002). 
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Toxic Air Contaminants (TACS) 
Non-criteria air pollutants or TACs are airborne substances that are capable of causing short-term 
(acute) and/or long-term (chronic or carcinogenic, i.e., cancer-causing) adverse human health 
effects (i.e., injury or illness).  TACs include both organic and inorganic chemical substances.  
They may be emitted from a variety of common sources including gasoline stations, automobiles, 
diesel engines, dry cleaners, industrial operations, and painting operations.  TACs are regulated 
separately from the criteria air pollutants at both federal and state levels. 

Greenhouse Gases 
Some gases in the atmosphere affect the Earth’s heat balance by absorbing infrared radiation. 
These layers of gas in the atmosphere can prevent the escape of heat much the same as glass  
in a greenhouse. Thus, climate change is often referred to as the “greenhouse effect”. The gases 
most responsible for climate change are carbon dioxide (CO2) and methane. Other greenhouse 
gases include, but are not limited to nitrous oxide, sulfur hexafluoride, hydrofluorocarbons, 
perfluorocarbons and chlorofluorocarbons. It is becoming more widely accepted that continued 
increases in greenhouse gases will contribute to climate change, although there is uncertainty 
concerning the magnitude and time of the trend. 

Energy-related carbon dioxide emissions, resulting from petroleum and natural gas, represent 82 
percent of total U.S. human-made greenhouse gas emissions. Another greenhouse gas, methane, 
comes from landfills, coal mines, oil and gas operations, and agriculture; it represents 9 percent of 
total emissions. Nitrous oxide totals about 5 percent of U.S. emissions, and is emitted from 
burning fossil fuels and through the use of certain fertilizers and industrial processes. Human-
made gases make up about 2 percent of U.S. emissions that are released as byproducts of 
industrial processes and other minor sources (http://www.eia.doe.gov /oiaf/ 1605/ggccebro 
/chapter1.html). 

Sensitive Receptors  
Some land uses are considered more sensitive to air pollution than others. YSAQMD defines 
sensitive receptors as “people, or facilities that generally house people (schools, hospitals, 
residences, etc.), that may experience adverse effects from unhealthful concentrations  
of air pollutants,” especially those within one-quarter mile of an emission source 
(YSAQMD, 2002).  

Within the Project area, sensitive receptors would be located primarily within urban areas 
along treated water transmission line alignments and would include residences and schools. 
Intake and associated construction areas could also be located within one quarter-mile of 
several residences located along the Sacramento River. 
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3.8.2   Regulatory Setting 

Federal Regulations 
The federal Clean Air Act (FCAA) requires the EPA to identify National Ambient Air Quality 
Standards (NAAQS) to protect public health and welfare. National standards have been established 
for ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, respirable particulate matter 
(particulate matter less than 10 microns in diameter, PM10), and lead.  Table 3.8-2 presents current 
national and state ambient air quality standards and provides a brief discussion of the related health 
effects and principal sources for each pollutant. 

Ambient air quality standards are periodically reviewed in light of the results of ongoing research. 
In June of 1997, EPA reaffirmed the national PM10 standard, established a new standard for 
“fine” particulate matter (PM2.5), and changed the 1-hour ozone national standard of 0.12 ppm to 
an 8-hour standard of 0.08 ppm. The 1-hour standard continued to apply in limited cases until 
2005, when it was revoked altogether.  

TABLE 3.8-2 
STATE AND NATIONAL CRITERIA AIR POLLUTANT STANDARDS, EFFECTS, AND SOURCES 

Pollutant 
Averaging 

Time 
State 

Standard 
National 
Standard 

Pollutant Health and 
Atmospheric Effects Major Pollutant Sources 

1 hour 0.09 ppm --- Ozone 
8 hours 0.07 ppm1 0.08 ppm 

High concentrations can 
directly affect lungs, causing 
irritation. Long-term exposure 
may cause damage to lung 
tissue. 

Formed when reactive organic 
gases (ROG) and nitrogen 
oxides (NOx) react in the 
presence of sunlight. Major 
sources include on-road motor 
vehicles, solvent evaporation, 
and commercial / industrial 
mobile equipment. 

1 hour 20 ppm 35 ppm Carbon 
Monoxide  8 hours 9.0 ppm 9 ppm 

Classified as a chemical 
asphyxiant, carbon monoxide 
interferes with the transfer of 
fresh oxygen to the blood 
and deprives sensitive 
tissues of oxygen. 

Internal combustion engines, 
primarily gasoline-powered 
motor vehicles. 

1 hour 0.25 ppm --- Nitrogen 
Dioxide Annual Avg. --- 0.053 ppm 

Irritating to eyes and 
respiratory tract. Colors 
atmosphere reddish-brown. 

Motor vehicles, petroleum 
refining operations, industrial 
sources, aircraft, ships, and 
railroads. 

1 hour 0.25 ppm --- 
3 hours --- 0.5 ppm 

24 hours 0.04 ppm 0.14 ppm 

Sulfur 
Dioxide 

Annual Avg. --- 0.03 ppm 

Irritates upper respiratory 
tract; injurious to lung tissue. 
Can yellow the leaves of 
plants, destructive to marble, 
iron, and steel. Limits 
visibility and reduces 
sunlight. 

Fuel combustion, chemical 
plants, sulfur recovery plants, 
and metal processing. 

24 hours 50 μg/m3 150 μg/m3 Respirable 
Particulate 
Matter  
(PM10) 

Annual Avg. 20 μg/m3 50 μg/m3 
May irritate eyes and 
respiratory tract, decreases 
in lung capacity, cancer and 
increased mortality. 
Produces haze and limits 
visibility. 

Dust and fume-producing 
industrial and agricultural 
operations, combustion, 
atmospheric photochemical 
reactions, and natural 
activities (e.g., wind-raised 
dust and ocean sprays). 
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TABLE 3.8-2 
STATE AND NATIONAL CRITERIA AIR POLLUTANT STANDARDS, EFFECTS, AND SOURCES 

Pollutant 
Averaging 

Time 
State 

Standard 
National 
Standard 

Pollutant Health and 
Atmospheric Effects Major Pollutant Sources 

24 hours --- 65 μg/m3 Fine 
Particulate 
Matter  
(PM2.5) 

Annual Avg. 12 μg/m3 15 μg/m3 
Increases respiratory 
disease, lung damage, 
cancer, and premature death. 
Reduces visibility and results 
in surface soiling. 

Fuel combustion in motor 
vehicles, equipment, and 
industrial sources; residential 
and agricultural burning; Also, 
formed from photochemical 
reactions of other pollutants, 
including NOx, sulfur oxides, 
and organics. 

Monthly Avg. 1.5 μg/m3 --- Lead 
Quarterly --- 1.5 μg/m3 

Disturbs gastrointestinal 
system, and causes anemia, 
kidney disease, and 
neuromuscular and 
neurologic dysfunction. 

Present source: lead smelters, 
battery manufacturing & 
recycling facilities. Past source:  
combustion of leaded gasoline. 

 
 
NOTE: ppm = parts per million; μg/m3 = micrograms per cubic meter. 
1 This concentration was approved by the Air Resources Board on April 28, 2005 and became effective May 17, 2006.  

SOURCE: California Air Resources Board, 2006b. Ambient Air Quality Standards, available at http://www.arb.ca.gov/aqs/aaqs2.pdf,  
May 17, 2006; California Air Resources Board, 2001. ARB Fact Sheet: Air Pollution Sources, Effects and Control, 
http://www.arb.ca.gov/research/health/fs/fs2/fs2.htm, page last updated December 2005. 

Pursuant to the 1990 Federal Clean Air Act Amendments, the EPA classifies air basins (or portions 
thereof) as “in attainment” or “nonattainment” for each criteria air pollutant, based on whether or not 
the NAAQS had been achieved. Table 3.8-3 shows the current attainment status of the project area. 

TABLE 3.8-3 
YOLO COUNTY ATTAINMENT STATUS 

Designation/Classification 

Criteria Pollutant1 Federal Standards State Standards 

Ozone – one hour No Federal Standard2 Nonattainment 
Ozone – eight hour Nonattainment/Serious Unclassified3 
PM10 Unclassified/Attainment Nonattainment 
PM2.5 Unclassified/Attainment Unclassified 
CO Unclassified/Attainment Attainment 
Nitrogen Dioxide Unclassified/Attainment Attainment 
Sulfur Dioxide Unclassified/Attainment Attainment 
Lead (particulate) Unclassified/Attainment Attainment 
Hydrogen Sulfide No Federal Standard Unclassified 
Sulfates No Federal Standard Attainment 
Visibility-Reducing Particles No Federal Standard Unclassified 
  
1 TACs are regulated separately from criteria pollutants on both the state and federal levels. 
2 Federal One Hour Ozone National Ambient Air Quality Standard was revoked on June 15, 2005 
3 “Unclassified” is used as the designation for any area that cannot be classified, on the basis of available 
information, as meeting or not meeting the national or state air quality standard for the specified pollutant. 
 
Source: California Air Resources Board, 2006c. Area Designation Maps, http://www.arb.ca.gov/desig/adm/adm.htm, 
page updated February 2006. 
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The FCAA required each state to prepare an air quality control plan referred to as the State 
Implementation Plan (SIP). The FCAA added requirements for states containing areas that violate  
the NAAQS to revise their SIPs to incorporate additional control measures to reduce air pollution.  
The SIP is a living document that is periodically modified to reflect the latest emissions inventories, 
planning documents, and rules and regulations of air basins as reported by the agencies with 
jurisdiction over them. The EPA has responsibility to review all state SIPs to determine if they 
conform to the mandates of the FCAA and will achieve air quality goals when implemented. If the 
EPA determines a SIP to be inadequate, it may prepare a Federal Implementation Plan (FIP) for the 
nonattainment area and may impose additional control measures. Failure to submit an approvable SIP 
or to implement the plan within mandated timeframes can result in sanctions being applied to 
transportation funding and stationary air pollution sources in the air basin. 

Air quality attainment status for other Sacramento Valley counties are listed in Table 3.8-4. Because 
additional groundwater pumping could take place in these counties to replace surface water use by 
senior water rights holders, the increased use of diesel engines to operate groundwater pumps could 
contribute to increased emissions in these counties. As shown, most of the counties attain or are 
unclassified in accordance with Federal standards, except for ozone exceedances in Sutter and 
Sacramento Counties. Sacramento County also exceeds Federal PM10 standards. 

TABLE 3.8-4 
 ATTAINMENT STATUS FOR OTHER SACRAMENTO VALLEY COUNTIES 

Designation 

County PM10 PM2.5 
Ozone   (1 hour for State, 

8 hour for Federal)1 CO 

Federal Unclassified Unclassified Unclassified Unclassified 
Shasta 

State Non-attainment Unclassified Non-attainment Unclassified 

Federal Unclassified Unclassified Unclassified Unclassified 
Tehama 

State Non-attainment Unclassified Non-attainment Unclassified 

Federal Unclassified Unclassified Unclassified Unclassified 
Colusa 

State Non-attainment Unclassified Non-attainment- Transitional Unclassified 

Federal Unclassified Unclassified Non-attainment/Serious Unclassified 
Sutter 

State Non-attainment Unclassified Non-attainment Attainment 

Federal Non-attainment Unclassified Non-attainment/Serious Unclassified 
Sacramento 

State Non-attainment Non-attainment Non-attainment Attainment 
 
 
1 Federal One Hour Ozone National Ambient Air Quality Standard was revoked on June 15, 2005 
 
Source: California Air Resources Board, 2006. Area Designation Maps, http://www.arb.ca.gov/desig/adm/adm.htm, page updated September 2006. 

State Regulations 
The California Air Resources Board (CARB) manages air quality, regulates mobile emissions 
sources, and oversees the activities of county Air Pollution Control Districts and regional Air 
Quality Management Districts.  CARB establishes state ambient air quality standards and vehicle 
emissions standards. 
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California has adopted ambient standards that are more stringent than the federal standards for  
the criteria air pollutants.  These are shown in Table 3.8-2.  Under the California Clean Air Act 
(CCAA), patterned after the FCAA, areas have been designated as in attainment or nonattainment 
with respect to the state standards.  Table 3.8-3 summarizes the attainment status with California 
standards for the Yolo County area.   

California State law defines TACs as air pollutants having carcinogenic effects.  A total of 243 
substances have been designated as TACs under California law; they include the 189 (federal) 
Hazardous Air Pollutants (HAPs) adopted in accordance with AB 2728.  The Air Toxics “Hot 
Spots” Information and Assessment Act of 1987 (AB 2588) seeks to identify and evaluate risk 
from air toxics sources; AB 2588 does not regulate air toxics emissions.  Toxic air contaminant 
emissions from individual facilities are quantified and prioritized.  The YSAQMD implements 
AB 2588 and is responsible for prioritizing facilities that emit air toxics.  Depending on the risk 
levels, emitting facilities are required to implement varying levels of risk reduction measures.  
The proposed water supply project does not include developing any facilities that may be 
categorized as “High-priority,” which are required to perform a health risk assessment. 

In August of 1998, CARB identified particulate emissions from diesel-fueled engines (diesel 
particulate matter, or DPM) as TACs. CARB developed the Risk Reduction Plan to Reduce 
Particulate Matter Emissions from Diesel-Fueled Engines and Vehicles and the Risk 
Management Guidance for the Permitting of New Stationary Diesel-Fueled Engines. The Board 
approved these documents on September 28, 2000 (CARB 2000). The documents represent 
proposals to reduce diesel particulate emissions, with the goal to reduce emissions and the 
associated health risk by 75 percent in 2010 and by 85 percent in 2020. The program aims to 
require the use of state-of-the-art catalyzed diesel particulate filters and ultra-low sulfur diesel 
fuel on diesel-fueled engines. Diesel-fueled engines used in the development of the project 
facilities will comply with CARB’s Risk Reduction Plan and Risk Management Guidance in 
order to limit potential DPM emissions.  

Local Regulations 

Yolo-Solano Air Quality Management District (YSAQMD) 
The YSAQMD is the primary local agency responsible for protecting human health and 
property from the harmful effects of air pollution for all of Yolo County and northeastern 
Solano County.  The YSAQMD was established in 1971 by a joint powers agreement 
between the Yolo County and Solano County Board of Supervisors.  The YSAQMD’s 
jurisdiction includes roughly 1,500 square miles and includes the cities of Davis, 
Woodland, and the majority of the UC Davis Campus. 

The YSAQMD adopted the 2003 Triennial Assessment and Plan Update (YSAQMD, 2003)  
and establishes and enforces air pollution control rules and regulations in order to attain and 
maintain all state and federal ambient air quality standards.  The YSAQMD regulates, permits, 
and inspects stationary sources of air pollution.  Among these sources are industrial facilities, 
gasoline stations, auto body shops, and dry cleaners. 
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While the State is responsible for emission standards and controlling tailpipe emissions from 
motor vehicles, the YSAQMD is required to regulate agricultural burning and industrial 
emissions, implement transportation control measures and recommend mitigation measures for 
new growth and development designed to reduce the number of cars on the road, and promote the 
use of cleaner fuels. 

Yolo County General Plan 
County of Yolo has one air quality goal set forth in the General Plan (Yolo County, 1983). This 
goal is, “Work to improve air quality.” 

City of Woodland General Plan 
The City of Woodland General Plan (City of Woodland, 2002) contains the following air quality 
goal and policies that are relevant to the Project: 

GOAL 7.E.   To protect and improve air quality in the Woodland area with the goal of attaining state and federal health-based 
air quality standards. 
7.E.1. The City shall cooperate with other agencies to develop a consistent and effective approach to regional air 

quality planning and management. 
7.E.2. The City shall support the YSAQMD in its development of improved ambient air quality monitoring 

capabilities and the establishment of standards, thresholds, and rules to more adequately address the air 
quality impacts of new development. 

7.E.4. The City shall require major new development projects to submit an air quality analysis for review and 
approval.  Based on this analysis, the City shall require appropriate mitigation measures. 

7.E.5. In cooperation with the YSAQMD, the City shall develop emission thresholds to serve as the basis for 
requiring air quality analysis and mitigation. 

7.E.6. The City shall solicit and consider comments from local and regional agencies on proposed projects that 
may affect regional air quality. The City shall submit development proposals to the YSAQMD for review 
and comment in compliance with the California Environmental Quality Act (CEQA) prior to consideration 
by the City. 

7.E.7. The City shall require project-level environmental review to include identification of potential air quality 
impacts and to include design and other appropriate mitigation measures or offset fees to reduce 
impacts. The City shall dedicate staff to work with project proponents and other agencies in identifying, 
ensuring the implementation of, and monitoring the success of mitigation measures. 

7.E.8. The City shall require development where feasible to be located and designed to minimize direct and 
indirect air pollutants. 

POLICIES 

7.E.9. In reviewing project applications, the city shall require consideration of alternatives or amendments that 
reduce emissions of air pollutants. 

City of Davis General Plan 
The City of Davis General Plan (City of Davis, 2001) contains the following air quality goals, 
policies, and provisions relevant to the Project:  

GOAL AIR 1. Maintain and strive to improve air quality. 
Policy AIR 1.1. Take appropriate measure to meet the AQMD’s goal for improved air quality. 
Actions • Continue to participate in regional planning activities to meet air quality goals. 

• Enforce rigid high standards to restrict fumes, smoke, dust, or other environmental pollutants from 
stationary sources of pollution. 

 

GOAL AIR 2. Keep Davis citizens informed about progress in achieving air quality goals. 
Policy AIR 2.1. Develop a program to monitor and publicize air quality parameters. 

 
 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.8-10 ESA / 205413 
Draft Environmental Impact Report April 2007 

Actions 
 

• Coordinate with the YSAQMD to track local air quality status on a regular basis. 
• Coordinate with the YSAQMD to track potential sources of airborne toxics from identified mobile and 

stationary sources. 
• Publicize criteria air pollutant levels and other monitoring results (both high and low) in the Davis 

Enterprise or through other media. 
 

UC Davis Long Range Development Plan (LRDP): 
The UC Davis LRDP does not explicitly identify goals, policies, or objectives regarding air 
quality; however several of the LRDP objectives for  academic and housing land uses and 
transportation systems, such as encouraging use of transit and housing students on campus, do 
have relevance to regional and local air quality objectives. 

3.8.3  Impacts and Mitigation Measures 

Significance Criteria 
The significance criteria for this analysis were developed from criteria presented in Appendix G 
of the State CEQA Guidelines.  The Proposed Project would result in a significant impact if it 
would: 

• Violate any air quality standard or contribute substantially to an existing or projected air 
quality violation; 

• Conflict with or obstruct implementation of the applicable air quality plan; 
• • Result in a cumulatively considerable net increase of any criteria pollutant for which the 

project region is nonattainment under an applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative thresholds for ozone precursors); 

• Expose sensitive receptors to substantial pollutant concentrations; or 
• Create objectionable odors affecting a substantial number of people. 

The YSAQMD has published a set of recommendations that provide specific guidance for 
evaluating projects under this general criteria (YSAQMD, 2002).  The Guidelines identify 
quantitative and qualitative thresholds. The thresholds are intended as a guide rather than strict, 
absolute values.  When preliminary analysis of a project indicates estimated emissions are near 
the threshold values, the impact should be viewed as potentially significant.  Closer scrutiny will 
refine the emissions analysis, explore any mitigating characteristics of the project or site, and 
identify feasible mitigation measures. 

Quantitative Long-Term Emission Thresholds 
The YSAQMD has developed quantitative long-term significance thresholds to evaluate the 
significance of criteria air pollutant emissions from project-related mobile and area sources 
(YSAQMD, 2002).  These thresholds include: 
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Reactive Organic Gases (ROG) 
Oxides of Nitrogen (NOx) 
Particulate Matter (PM10) 
Carbon Monoxide (CO) 

82 pounds per day (ppd) 
82 ppd 
150 ppd 
550 ppd 

  
For the purposes of this EIR, the significance thresholds above are used to measure the 
significance of the mobile source emissions associated with the Proposed Project. 

Qualitative Long-Term Emission Thresholds 
Table 3.8-5 identifies additional indicators of potential secondary air quality impacts.  Qualitative 
emission thresholds should be used as screening criteria to indicate the need for further analysis 
with respect to air quality. 

TABLE 3.8-5 
QUALITATIVE INDICATORS FOR DETERMINING AIR QUALITY IMPACTS 

• Potential to create or be near an objectionable odor (e.g., agriculture, wastewater treatment, food processing, 
chemical plants, composting, landfills, dairies, rendering, etc.). 

• Potential for accidental release of air toxic emissions or acutely hazardous materials. 

• Potential to emit an air toxic contaminant regulated by the District or on a federal or state air toxic list. 

• Burning of hazardous, medical, or municipal waste as waste-to-energy facilities. 

• Potential to produce a substantial amount of wastewater or potential for toxic discharge (e.g., aluminum 
forming, battery manufacture, chemical manufacture, dye casting, electroplating, food manufacture, reclamation 
plants, metal finishing, metal molding & casting, pharmaceutical, petroleum/fuel refining, photography, pulp & 
paper manufacture, etc.). 

• Sensitive receptors (e.g., schools, households, etc.) located within a quarter mile of air toxic emissions or near 
CO hot spots. 

• Carcinogenic or air toxic contaminant emissions that exceed or contribute to an exceedance of the District’s 
action level for cancer for the Maximally Exposed Individual (MEI) (risk of ten in one million) or exposure of the 
MEI to non-carcinogenic toxic air contaminants (Hazard Index less than one). The MEI represents the worst-
case risk estimate based on a theoretical person continuously exposed for 70 years at the point of highest 
compound concentration in air. The Hazard Index is an expression used for the potential for non-cancer health 
effects. 

 
 
SOURCE: Yolo-Solano Air Quality Management District.  Air Quality Handbook.  Guidelines for Determining Air Quality Thresholds  
of Significance and Mitigation Measures for Proposed Development Projects that Generate Emissions from Motor Vehicles.  1996  
(revised 2002).  
 

Significance Criteria for Emissions Concentration 
California Ambient Air Quality Standards (CAAQS) are the criteria for emissions concentration 
significance in the YSAQMD. A violation of CAAQS can occur during any of three project 
phases:  Phase I construction (grading), Phase II construction (facility construction), and Phase III 
project operation (long-term emissions). 

A project impact is considered significant if: 

1. The project’s contribution violates the CAAQS; or 

2. The project’s contribution plus the background level violates the CAAQS, and 
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a. A sensitive receptor is located within a quarter-mile of the project, or 

b. The project’s contribution exceeds five percent of the CAAQS, or 

c. The project’s contribution exceeds 82 ppd of ROG, NOx, 150 ppd of PM10, 
or 550 ppd of CO. 

Significance Criteria for Evaluating Toxic Air Contaminant Emissions 
California Office of Environmental Health Hazard Assessment (OEHHA) defines a “no 
significant risk level” to have a potential cancer risk of no more than 10 in 1,000,000 when 
addressing risks under the Proposition 65 Regulation (OEHHA, 1994).  The California Air 
Toxics “Hot Spots” regulation (AB2588) does not specify a significance threshold, but it 
requires public notification if the maximum incremental risk from a facility exceeds 10 in 
1,000,000.  No notification is required if the incremental risk is less than 10 in 1,000,000.   
This same risk level is also used by the YSAQMD for approval of facilities, with toxic Best 
Available Control Technology (BACT) being required for facilities with a cancer risk greater 
than 1 in 1,000,000. 

Climate Change 
In addition to criteria pollutants and TACs, the construction and operation of the Proposed Project 
would generate emissions of greenhouse gases that contribute to climate change. The largest 
greenhouse gas constituent would be CO2. A substantial amount of CO2 would be formed as a 
primary product of fuel combustion from off-road equipment and on-road vehicles.  

Greenhouse gases are not being analyzed further since there are no applicable significance 
thresholds and the majority of CO2 associated with the Proposed Project would be generated 
during the short-term construction phase. There is currently no standard or limit to the emission 
of CO2 that can be used to determine impact significance.  

Methodology  
Project-related air quality impacts fall into two categories, short-term impacts during 
construction, and long-term impacts during project operation.  First, during project construction, 
construction activities would affect local particulate concentrations primarily because of fugitive 
dust emissions.  Project construction would also result in increased ROG and NOx emissions 
from construction equipment.  During the project operations phase, project-related motor vehicle 
trips would also increase emissions.  Construction and operation emission modeling 
methodologies are described in the following discussion. Additional information and model 
results are presented in Appendix D. 

The CARB Urban Emissions (URBEMIS) 2002 model, version 8.7, was used to quantify off-road 
equipment construction emissions.  EMFAC2007 emission factors were used to estimate 
emissions from on-road worker vehicles and haul trucks. Truck trips for the Proposed Project 
were based on truck trips that were calculated for an environmental impact report addressing a 
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similar diversion/intake and water supply pipeline facility located in the Delta.  This project, the 
City of Stockton Delta Water Supply Project EIR (SCH Number 2003112060) also included 
construction of a water treatment plant (WTP), intake facility, and untreated and treated water 
pipelines.  

The trip values developed for the Delta Water Supply Project EIR were scaled from annual to 
daily trips to estimate on-road vehicle emissions for the Proposed Project. It was assumed 
that all Proposed Project components would be constructed concurrently to create a possible 
worst-case scenario to be used for evaluation purposes. Accordingly, it was estimated that the 
Proposed Project would generate 224 haul truck and 45 worker roundtrips per day, which 
would be dispersed on the roadway network to the facility sites. Trucks traveling to and from 
the construction sites would include dump trucks to transport excavated material, flatbed 
semi trucks, and trailers to transport pipes, concrete ready-mix trucks to transport controlled 
fill and concrete, and other miscellaneous trucks to support construction activities. The 
calculated estimates were then compared to the 82-pounds-per-day threshold for ROG and 
NOx, 150 pounds per day threshold for PM10, and 550 pounds per day for CO. 

Operational-phase emissions of ROG, NOx, CO, and PM10 were estimated using the 
EMFAC2007 emission factors for on-road motor vehicles.  Estimated emissions were then 
compared to YSAQMD’s significance thresholds.  Ambient temperatures were estimated to be 
49 degrees Fahrenheit (F) in winter and 85 degrees F in summer, based on the URBEMIS2002 
User’s Guide – Appendix G – Average Summer and Winter Temperatures (SCAQMD, 2005).  
Long-term operational emissions of ROG, NOx, and PM10 reflect summertime conditions, 
whereas CO is reflective of wintertime conditions.  PM10 measurements can be taken during any 
season. ROG and NOx measurements are taken during the summer because sunlight produces 
greater amounts of ozone. CO measurements are taken during the winter because CO results in 
local impacts which are more pervasive with higher emissions in the winter. To provide a 
reasonable worst-case estimate of project emissions, the analysis assumed that the project could 
be fully operational as early as 2015.  The project would be considered to have a less-than-
significant impact only if all sources do not exceed the daily quantitative emission thresholds. 

Project Impacts 

Summary of Impacts by Project Alternative 
Construction of the various project components would result in short-term increase in air 
pollutants associated with increased use of construction equipment and land disturbances.  
Regardless of which location is selected for construction of the water diversion/intake facilities, 
potentially significant air quality impacts would result. Regardless of which location is chosen for 
the Project components, the operation of the proposed project would have a less-than-significant 
air quality impact.  

Table 3.8-6 provides a summary of the significant and less-than-significant impacts associated 
with the siting options being considered for the Project diversion, conveyance pipeline, WTP, and 
transmission pipelines. 
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TABLE 3.8-6 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – AIR QUALITY 

Impact Diversion/Intake Siting Option 

 

Option 1 
(Construction/

Operation) 

Option 2 
(Construction/ 

Operation) 

Option 3 
(Construction/

Operation) 
Impact 3.8-1: Project construction and/or 
operation would violate any air quality 
standard or contribute substantially to an 
existing or projected air quality violation. 

SU / LS SU / LS SU / LS 

    
Impact 3.8-2: The Project would conflict with 
or obstruct implementation of the applicable 
air quality plan. 

SU / LS SU / LS SU / LS 

    
Impact 3.8-3: Project construction and/or 
operation would expose sensitive receptors 
to substantial pollutant concentrations. 

SU / LS SU / LS SU / LS 

    
Impact 3.8-4: Project operation would create 
objectionable odors affecting a substantial 
number of people. 

LS LS LS 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less-than-significant Impact with Mitigation 
LS = Less-than-significant Impact 
NI = No Impact 

Impact Statements and Mitigation Measures 

Impact 3.8-1:  Project construction and/or operation would violate any air quality standard 
or contribute substantially to an existing or projected air quality violation. (Significant and 
Unavoidable during construction; Less than Significant during operations). 

Construction Impacts  
Most project construction activities occur in two distinct phases:  Phase I involves site preparation 
and earthmoving activities, while Phase II involves installing equipment, concrete, and structural 
improvements.  Site preparation includes activities such as general land clearing and vegetation 
removal.  Earthmoving activities include cut and fill operations, trenching, soil compaction, and 
grading.  General construction includes adding improvements such as roadway surfaces, 
structures, and facilities.  The emissions generated from these common construction activities 
include: 

• Dust (including PM10 and PM2.5) primarily from fugitive sources such as soil disturbance 
and vehicle travel over unpaved surfaces; 

• Combustion emissions of criteria air pollutants (including ROG, NOx, PM10) primarily 
from operation of heavy equipment construction machinery (primarily diesel operated), 
portable auxiliary equipment and construction worker automobile trips (primarily gasoline 
operated); and, 

• Evaporative emissions (ROG) from asphalt paving and architectural coating applications. 
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Construction-related fugitive dust emissions would vary from day to day, depending on the level and 
type of activity, silt content of the soil, and the weather.  In the absence of mitigation, construction 
activities may result in generating significant quantities of dust, and as a result, local visibility and 
PM10 concentrations may be adversely affected.  In addition, the fugitive dust generated by construction 
would include not only PM10, but also larger particles, which would fall out of the atmosphere within 
several hundred feet of the construction area and could result in nuisance-type impacts. 

Construction activities would also result in the emission of pollutants of concern (ROG, NOx, and 
PM10) from construction equipment exhaust and construction worker automobile trips.  Emission 
levels for construction activities would vary depending on the number and type of equipment, 
duration of use, operating schedules, and the number of construction workers.  Criteria pollutant 
emissions of ROG and NOx from these emission sources would incrementally add to the regional 
atmospheric loading of ozone precursors during project construction.   

For the worst-case day Project construction scenario, it was assumed that all components of the 
Project (water treatment plant, diversion and intake, untreated water supply pipelines and treated  
water transmission pipelines) would occur simultaneously and that the impact of daily construction 
activities for each option would be as bad as the impacts for the most damaging option (i.e., 
worst-case day site prep for diversion/intake Option 1 would be equivalent to the worst-case day site 
prep for diversion/intake Option 2).  

Estimated construction-related fugitive dust emissions, as well as exhaust emissions from 
construction equipment and worker trips are shown in Table 3.8-7.  As shown in Table 3.8-7, 
unmitigated emissions of NOx would exceed the 82 pounds per day significance threshold specified 
by the District and therefore the associated impact would be significant without mitigation. 

Compliance with District Rules 2.28, Cutback and Emulsified Asphalt, and 2.14, Architectural 
Coatings would reduce ROG emissions from project-related asphalt paving and use of 
architectural coatings.  Compliance with District Rules 2.32, Stationary Internal Combustion 
Engines, and 3.3, Portable Equipment would also reduce emissions from construction equipment. 

The YSAQMD has established a significance threshold for health risk exposure to TACs, 
including diesel emissions, of 10 cases of cancer per 1,000,0000 population over a 70-year 
exposure period. The diesel particulate matter (DPM) cancer risk is the probability of an 
individual developing cancer as a result of exposure to DPM. However, construction of the 
Project would be for a short-term duration of up to three years, with diesel equipment and trucks 
distributed to different Project locations during construction. The three year duration of 
construction assumed here assumes that the construction of the various Project components 
occurs in phases and is not all conducted simultaneously. Three years is the maximum amount of 
time construction of the Project is anticipated to last if construction is phased. DPM emissions 
during construction activities would thus be less-than-significant without mitigation. 
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TABLE 3.8-7 
CONSTRUCTION EMISSIONS ESTIMATES  

Project Construction 
Unmitigated Criteria Pollutant Emissions (lbs/day) – 

Year 2012 

 ROG NOx PM10 

Off-road Equipment1 78 468 115 

On-road Truck and Worker Vehicles2 2 24 9 

Total Construction Emissions 80 492 124 

YSAQMD Significance Threshold 82 82 150 
 
 
1. Project construction emissions estimates for off-road equipment were made using URBEMIS 2002, version 8.7.  The emissions 

listed above are for a worse-case day, where it was assumed that all components of the Project (WTP, Intake, raw and treated 
water pipelines) would overlap during Phase I construction.  See Appendix D for more details. 

2. EMFAC2007 emission factors were used to calculate on-road vehicle emissions from truck and worker vehicles. Refer to Appendix 
D for more details. 

NOTE: Values in bold are in excess of the applicable YSAQMD significance threshold. 
 
Source:  ESA, 2006. 
 

Construction of groundwater wells in the upstream water rights holders’ service areas would 
result in construction-related air emissions. These emissions would consist of exhaust emissions 
from vehicles and drilling equipment, and fugitive dust. These emissions are expected to be 
similar to those associated with construction of other project components, previously discussed, 
and likely to be minor because of the minimal equipment to be used to construct individual water 
wells. Wells would be constructed in relatively isolated areas and would have a small disturbance 
footprint. With mitigation, impacts would be less than significant. 

Project Operations Impacts 
Operational emissions for the Project would be generated primarily from on-road vehicular traffic. 
Regardless of which siting option is chosen for the WTP, the maximum amount of Project-
generated traffic on any single day would be 20 trips (15 trips related to operation/maintenance of 
the WTP, 2 trips for chemical/supply deliveries, 2 trips from visitors, and 1 trip related to solids 
removal).  For the diversion/intake facility, several employee trips would be required periodically 
for routine inspection and maintenance but would not contribute substantially to the local air quality 
environment. As shown in Table 3.8-8, addition of Project traffic emissions would be less-than-
significant without mitigation.  
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TABLE 3.8-8 
OPERATIONS EMISSIONS ESTIMATES  

Unmitigated Criteria Pollutant Emissions (lbs/day) –  
Year 2015 

Project Operation ROG NOx CO PM10 

On-road Truck and Employee Vehicles1 0 0 2 1 

YSAQMD Significance Threshold 82 82 550 150 
 
 
1. EMFAC2007 emission factors were used to calculate on-road vehicle emissions from truck and employee vehicles. Refer to Appendix 

D for more details. 
 
Source:  ESA, 2006. 
 

Water Transfer Impacts 
Pumping of groundwater to replace surface currently being water used by senior Sacramento 
River water rights holders could generate ROG, NOx, PM10, and other air pollutants from diesel 
engine emissions. However, it is unknown to what extent diesel or gasoline engines, as opposed 
to electric motors, would be used to pump replacement water supplies, nor is it known where the 
pumps would be located, so the relative location and distribution of the diesel engines (if any) is 
unknown.  

Operational emissions associated with the proposed groundwater wells would be generated 
during the infrequent use of pumps and emergency generators. This equipment would operate 
during periods of high peak demand for water (typically June through September) or during 
emergencies.  Increased operation of diesel engines to pump groundwater will contribute to 
increased air emissions in the areas of the senior water rights holders existing places of use.   
The increased emissions may contribute the regional exceedance of air quality standards in the 
Sacramento Valley where particulate, ozone, or carbon monoxide standards are not attained, as 
listed in Table 3.8-4.  The increased emissions from diesel or gasoline engines is not expected to 
result in a significant adverse impact on the environment; however, these emissions would 
incrementally contribute to the nonattainment status of Shasta, Tehama, Sutter, or Sacramento 
counties (depending on which water sellers are selected to implement the Project).   

The typical significance threshold for health risk exposure to TACs, including diesel emissions,  
is 10 cases of cancer per 1,000,000 population over a 70-year exposure period. The DPM cancer 
risk is the probability of an individual developing cancer as a result of exposure to DPM. The new 
groundwater wells would be developed and operated in rural districts, with few or no sensitive 
receptors in the vicinity. The precise location of many of these wells has not yet been determined, 
but the anticipated general location is shown in Figures 2-17 through 2-22. It is assumed that the 
groundwater wells (with diesel-powered pumps or electric pumps with diesel-powered emergency 
generators) would normally be located 1,000 feet or more from residences and in all cases at least 
200 feet from the rural residences.  It is further understood that the pumps would only operate for 
approximately June through September each year.   
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A recently completed health risk assessment of comparable sources and receptors assessed  
the potential impact of diesel sources operating within 200 feet of nearby residences (ESA, 
2006b).The study found that the impact of the DPM emissions would be less than significant 
because they resulted in a cancer risk of less than 10 cases in a million population. This 
previously prepared assessment assumed that the diesel emissions would occur continuously  
on a year-round basis. 

Because operations of the groundwater wells for the Proposed Project would not occur during the 
winter, resulting in reduced annual average DPM emissions, it is not expected that the risk would 
exceed the less-than-significant impact associated with the identified receptors located within 200 feet 
of the DPM emission source.  Based on this comparison, the DPM emissions from new diesel-
powered groundwater pumps or diesel-powered emergency generators and their associated health risk 
would be less than significant.  To ensure that DPM emissions would not pose conditions that exceed 
the previously studied impacts, Mitigation Measures 3.8-1c through 3.8-1e are recommended. 

Mitigation Measures 

Measure 3.8-1a:  During construction, the Project partners shall require feasible1 NOx 
mitigation measures, which include: 

• The project owner shall designate an onsite Air Quality Construction Mitigation 
Manager (AQCMM) who shall be responsible for directing compliance with 
mitigation measures for the project construction. 

 
• To the extent that equipment and technology is available and cost effective, the 

Project Partners shall require contractors to use catalyst and filtration technologies, 
and retrofit existing engines in construction equipment. 

 
• All diesel-fueled engines used in the construction of the Project shall use ultra-low  

sulfur diesel fuel, which contains no more than 15 ppm sulfur or alternative fuels 
(i.e., reformulated fuels, emulsified fuels, compressed natural gas, or power with 
electrification).  Low sulfur diesel fuel (500 parts per million sulfur content) shall be 
used only if evidence is obtained and maintained from the fuel supplier(s) that ultra-
low sulfur diesel fuel is unavailable in the Project area. 

 
• All construction diesel engines, which have a rating of 50 hp or more, shall meet,  

at a minimum, the Tier 2 California Emission Standards for Off-road Compression-
Ignition Engines as specified in California Code of Regulations, Title 13, § 2423 
(b)(1) unless certified by the onsite AQCMM that such engine is not available for a 
particular item of equipment.  In the event a Tier 2 engine is not available for any  
off-road engine larger than 50 hp, that engine shall be a Tier 1 engine.   

 
• To assist the AQCMM in identifying engines that comply with the above requirement 

over the period of project construction, all diesel-fueled engines used in the 
construction of the Project shall have clearly visible tags issued by the AQCMM 
showing that the engine meets the above requirement. 

                                                      
1 CEQA Public Resource Code §21061.1 defines "feasible" meaning capable of being accomplished in a successful 

manner within a reasonable period of time, taking into account economic, environmental, social, and technological 
factors.  
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• Minimize idling time to five minutes when construction equipment is not in use, 

unless per engine manufacturer’s specifications or for safety reasons more time is 
permitted or required. 

 
• To the extent practicable, manage operation of heavy-duty equipment to reduce 

emissions such as maintain heavy-duty earthmoving, stationary and mobile 
equipment in optimum running conditions which can result in 5 percent fewer 
emissions. 

 
• To the extent practicable, employ construction management techniques such as 

timing construction to occur outside the ozone season of May through October, or 
scheduling equipment use to limit unnecessary concurrent operation. 

 
Measure 3.8-1b:  During construction, the Project Partners shall require construction 
contractors to implement the following fugitive dust mitigation measures in order to keep 
levels below YSAQMD thresholds of significance: 

• Limit grading activities to less than 10 acres on a given day. 
 
• Water all construction sites as needed to control dust.  

 
• Apply chemical soil stabilizers on inactive construction areas (disturbed lands within 

construction projects that are unused for at least four consecutive days). 
 
• Limit onsite vehicles to a speed of 15 miles per hour on unpaved roads. 
 
• Suspend land clearing, grading, earth moving, or excavation activities when winds 

exceed 20 miles per hour. 
 
• Cover inactive soil storage piles. 
 
• Cover all trucks entering or exiting the Project site hauling soil, sand, and other loose 

materials that could create dust. 
 
• Construction equipment shall be properly tuned and maintained in accordance with 

manufacturers’ specifications; 
 
• Sweep or wash all paved streets adjacent to the development site at the end of each 

day as necessary to remove excessive accumulations of silt and/or mud which may 
have accumulated as a result of activities on the development site. 

 
• Post a publicly visible sign with the telephone number and person to contact 

regarding dust complaints.  This person shall respond and take corrective action 
within 24 hours.  The telephone number of the YSAQMD shall also be visible to 
ensure compliance with YSAQMD rules. 

Measure 3.8-1c:  New groundwater wells powered by diesel fuel shall be located more 
than 200 feet away from sensitive receptors. 

Measure 3.8-1d:  Electric energy shall be used to power new groundwater well pumps, to 
the extent practicable. 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.8-20 ESA / 205413 
Draft Environmental Impact Report April 2007 

Measure 3.8-1e:  Screening-level DPM assessments should be conducted for diesel–
powered groundwater pump operations proposed within 500 feet of residences or other 
sensitive receptors.  These analyses should include exact distances between the receptors 
and operations, and include the actual DPM emissions for the engines proposed.  If the 
analysis shows an annual average DPM concentration from project operations at residences 
within 500 feet of the DPM source to be greater than 0.024 ug/m3, the engine location  
shall be moved to a location where the annual average DPM concentration from project 
emissions is less than 0.024 ug/m3. The acceptable concentration of 0.024 ug/m3 was 
determined using the current OEHHA cancer potency factor and methodology for diesel 
exhaust (OEHHA, 2003). If diesel exhaust concentrations at the affected receptor would be 
below 0.024 ug/m3, then the cancer health risk would be less than 9.9 cancers in a million 
population. 

Impact Significance after Mitigation:  Even with implementation of the mitigation 
measures listed above, short-term construction-related air quality impacts would be 
significant and unavoidable. 

__________________________ 

Impact 3.8-2:  The Project would conflict with or obstruct implementation of the applicable 
air quality plan. (Significant and Unavoidable during construction; Less than Significant 
during operations). 

Construction Impacts  
The applicable air quality plan is the YSAQMD 2003 Triennial Assessment and Plan Update for 
ozone. The current YSAQMD set of rules and regulations represents all feasible control measures 
for YSAQMD sources.  The YSAQMD plans to achieve the California Ambient Air Quality 
Standards (CAAQS) and National Ambient Air Quality Standards (NAAQS) by the earliest 
practicable date as a result of local reductions.  

As described above in Impact 3.8-1, the Project would result in NOx emissions (which is an 
ozone precursor) that would exceed the YSAQMD significance threshold during the short-term 
duration of construction. This temporary impact could conflict with the current Plan. 

Project Operations & Water Transfer Impacts 

As discussed previously, air quality attainment status for other Sacramento Valley counties are 
listed in Table 3.8-4. Because additional groundwater pumping could take place in these counties to 
replace surface water use by senior water rights holders, the increased use of diesel engines to 
operate groundwater pumps could contribute to increased emissions in these counties. As shown, 
most of the counties attain or are unclassified in accordance with Federal standards, except for 
ozone exceedances in Sutter and Sacramento Counties. Sacramento County also exceeds Federal 
PM10 standards. While Project operations and the construction of wells to effect the water transfers 
would increase vehicle trips, the increases are so small that they will not result in any perceptible 
increase in pollutants and this will not conflict with applicable air quality plans. This impact would 
be less than significant. 
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Mitigation Measure 

Implement Measures 3.8-1a and 3.8-1b. 

Impact Significance after Mitigation:  Even with implementation of the mitigation 
measures listed above, the short-term generation of ozone precursors during Project 
construction would be a significant and unavoidable impact with regards to the 
YSAQMD’s ozone attainment plan. 

__________________________ 

Impact 3.8-3:  Project construction and/or operation would expose sensitive receptors to 
substantial pollutant concentrations. (Significant and Unavoidable during construction; 
Less than Significant during operations). 

Construction & Project Operations Impacts  
Each potential locations for the surface water diversion/intake facilities is located near existing 
single-family residences on the east side of the Sacramento River along Garden Highway. There 
are residences approximately 500 to 600 feet from each potential intake site. Diversion/intake 
Option 2 is located approximately 425 feet from the nearest of several single-family residences on 
the west side of river, along Old River Road. There are also a number of sensitive receptors along 
the distribution pipelines for the WTP options.  There are no sensitive receptors, however, in 
close proximity to either of the potential WTP locations. 

Please see also the previous “Construction Activities” and “Operation Activities” discussions  for 
Impact 3.8-2 and Appendix D. Without mitigation, criteria pollutant emissions from Project 
construction would result in a substantial temporary increase in NOx. With regard to long-term 
Project operations, however, there would no substantial generation of air pollutants.  

Water Transfer Impacts 
Mitigation Measures 3.8-1c and 3.8-1d would ensure DPM emissions generated by the new 
groundwater wells during water transfer activities would be less-than-significant. 

Mitigation Measure 

Implement Measures 3.8-1a through 3.8-1d. 

Impact Significance after Mitigation:  As described in Impact 3.8-2, even with 
implementation of the mitigation measure listed above, short-term construction-related air 
quality impacts would be significant and unavoidable. 

_________________________ 
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Impact 3.8-4:  Project operation would create objectionable odors affecting a substantial 
number of people. (Less than Significant). 

Construction, Project Operations & Water Transfer Impacts 
As listed in Table 3.8-5, the types of land use development that pose potential odor problems 
include agriculture, wastewater treatment plants, food processing and rendering facilities, chemical 
plants, composting facilities, landfills, transfer stations and dairies.  If the Option 1 and 2 WTP site 
is selected, the Project will be located next to the existing Woodland WWTP, which emits odors 
characteristic of a wastewater treatment plant. However, the Project would not cause any such uses 
to occupy the Project site, nor would water transfers contribute to objectionable odors.  Any 
potential odors associated with construction activities would be minimal and temporary.  Therefore 
the Project would not create objectionable odors that would affect a substantial number of people 
and thus odor impacts would be less-than-significant without mitigation. 

Mitigation:  None required because potential odor impacts would be less-than-significant 
without mitigation. 

_________________________ 
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3.9  Noise 
This section presents a discussion of existing noise within the proposed Project area and 
surrounding region, associated regulatory framework, an analysis of potential noise impacts that 
would result from implementation of the proposed Project, and mitigation measures are provided 
as appropriate. 

3.9.1  Environmental Setting 

Introduction to Noise Principles and Descriptors 
Noise is defined as unwanted sound.  Sound, traveling in the form of waves from a source, exerts 
a sound pressure level (referred to as sound level) that is measured in decibels (dB), with zero dB 
corresponding roughly to the threshold of human hearing and 120 dB to 140 dB corresponding to 
the threshold of pain.  Pressure waves traveling through air exert a force registered by the human 
ear as sound. 

The typical human ear is not equally sensitive to all frequencies of the audible sound spectrum 
(20 hertz (Hz) to 20,000 Hz).  As a result, when assessing potential noise impacts, sound is 
measured using an electronic filter that de-emphasizes the frequencies below 1,000 Hz and above 
5,000 Hz in a manner corresponding to the decreased sensitivity of the human ear to low and 
extremely high frequencies.  This method of frequency weighting, referred to as A-weighting, is 
expressed in units of A-weighted decibels (dBA).  Frequency A weighting follows an international 
standard method of frequency de-emphasis and is typically applied to community noise 
measurements.  In practice, the level of a sound source is measured using a sound level meter  
that includes an electrical filter corresponding to the A-weighting curve.  All of the noise levels 
reported in this analysis are A-weighted unless otherwise stated. 

Noise Exposure and Community Noise 
An individual’s noise exposure is a measure of noise over a period of time.  Noise level is a 
measure of noise at a given instant in time.  The noise levels presented in Figure 3.9-1 are 
representative of measured noise at a given instant; however, they rarely persist consistently over 
a long period of time.  Rather, community noise varies continuously over a period of time with 
respect to the contributing sound sources of the community noise environment.  Community noise 
is primarily the product of many distant noise sources, which constitute a relatively stable 
background noise exposure, with the individual contributors unidentifiable.  The background 
noise level changes throughout a typical day, but does so gradually, corresponding with the 
addition and subtraction of distant noise sources such as traffic and atmospheric conditions.  
What makes community noise constantly variable throughout a day, besides the slowly changing 
background noise, is the addition of short duration single event noise sources such as aircraft  
fly-overs, moving vehicles, sirens, etc., which are readily identifiable to the individual.   
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These successive additions of sound to the community noise environment vary the community noise 
level from instant to instant, requiring the measurement of noise exposure over a period of time to 
legitimately characterize a community noise environment and evaluate cumulative noise impacts.  
This time-varying characteristic of environmental noise is described using statistical noise descriptors.  
The most frequently used noise descriptors are summarized in the following discussion: 

Leq:   
 
 

The equivalent sound level is used to describe noise over a specified period of time, typically one 
hour, in terms of a single numerical value.  Leq is the constant sound level that contains the same 
acoustic energy as the varying sound level, during the same time period (i.e., the average noise 
exposure level for the given time period). 

Lmax:  The instantaneous maximum noise level for a specified period of time. 
L10:  
 

The noise level that equals or exceeds 10 percent of the specified time period.  L10 is often 
considered the maximum noise level averaged over the specified time period. 

L90:  
 

The noise level that equals or exceeds 90 percent of the specified time period. The L90 is often 
considered the background noise level averaged over the specified time period. 

DNL or Ldn:
  
 

24-hour day and night A-weighted noise exposure level that accounts for the greater sensitivity of 
most people to nighttime noise by weighting noise levels at night (“penalizing” nighttime noises.)  
Noise between 10:00 p.m. and 7:00 a.m. is weighted (penalized) by adding 10 dBA to take into 
account the greater annoyance of nighttime noise. 

CNEL:  
 

Similar to the DNL, the Community Noise Equivalent Level (CNEL) adds a 5 dBA “penalty” for the 
evening hours between 7:00 p.m. and 10:00 p.m. in addition to a 10 dBA penalty between the 
hours of 10:00 p.m. and 7:00 a.m. 

Effects of Noise on People 
The effects of noise on people can be divided into three categories: 

• Subjective effects of annoyance, nuisance, dissatisfaction; 
• Interference with activities such as speech, sleep, learning; and 
• Physiological effects such as hearing loss or sudden startling. 
 
Environmental noise typically produces effects in the first two categories.  Workers in industrial 
environments can experience noise effects of the third category.  There is no completely 
satisfactory way to measure the subjective effects of noise, or the corresponding reactions of 
annoyance and dissatisfaction.  A wide variation in individual thresholds of annoyance exists, and 
different tolerances to noise tend to develop based on an individual’s past experiences with noise. 

Therefore, an important way of predicting a human reaction to a new noise environment is the 
way it compares to the existing environment to which one has adapted or “ambient noise” level.  
In general, the more a new noise exceeds the previously existing ambient noise level, the  
less acceptable the new noise will be judged by those hearing it.  With regard to increases in  
A-weighted noise level, the following relationships occur (Caltrans, 1998): 
 
• Under controlled conditions in an acoustics laboratory, the trained healthy human ear is 

able to discern changes in sound levels of 1 dBA; 
 
• Outside of such controlled conditions, the trained ear can detect changes of 2 dBA in 

normal environmental noise; 
 
• It is widely accepted that the average healthy ear, however, can barely perceive noise level 

changes of 3 dBA; 
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• A change in level of 5 dBA is a readily perceptible increase in noise level; and 
 
• A 10-dBA increase is recognized as twice as loud as the original source. 
 
These relationships occur in part because of the logarithmic nature of sound and the decibel system.  
On a logarithmic scale, the sum of two noise sources of equal loudness is 3 dBA greater than the 
noise generated by only one of the noise sources (e.g., a noise source of 60 dBA plus another 
noise source of 60 dBA generate a composite noise level of 63 dBA).  To apply this formula to a 
specific noise source, in areas where existing levels are dominated by traffic, a doubling in the 
volume of the traffic will increase ambient noise levels by 3 dBA.  Similarly, a doubling in the 
use of heavy equipment, such as use of two landfill dozer/compactors where formerly one was 
used, would also increase ambient noise levels by 3 dBA.  A 3 dBA increase is the smallest 
change in noise level detectable to the average person.  A change in ambient sound of 5 dBA can 
start to create concern among neighbors.  A change in sound of 7 to 10 dBA typically brings calls 
to government officials and letters to the newspaper. 

Noise Attenuation 
Stationary “point” sources of noise, including stationary mobile sources such as idling vehicles, 
attenuate (lessen) at a rate of 6 dBA to 7.5 dBA per doubling of distance from the source, 
depending upon environmental conditions (i.e., atmospheric conditions and noise barriers, either 
vegetative or manufactured, etc.).  Widely distributed noises, such as a large industrial facility 
spread over many acres or a street with moving vehicles (a “line” source), would typically 
attenuate at a lower rate, approximately 3 to 4.5 dBA per doubling distance from the source (also 
dependent upon environmental conditions) (Caltrans, 1998).  Noise from large construction sites 
would have characteristics of both “point” and “line” sources, so attenuation would generally 
range between 4.5 and 7.5 dBA per doubling of distance. 

Noise as Vibration 
As described in the Federal Transit Administration Transit Noise and Vibration Impact Assessment 
(FTA, 2006), ground-borne vibration can be a serious concern for nearby neighbors of a transit system 
route or maintenance facility, causing buildings to shake and rumbling sounds to be heard. In contrast 
to airborne noise, ground-borne vibration is not a common environmental problem. It is unusual for 
vibration from sources such as buses and trucks to be perceptible, even in locations close to major 
roads. Some common sources of ground-borne vibration are trains, buses on rough roads, and 
construction activities such as blasting, pile-driving and operating heavy earth-moving equipment.  

The effects of ground-borne vibration include movement of the building floors, rattling of 
windows, shaking of items on shelves or hanging on walls, and rumbling sounds. In extreme 
cases, the vibration can cause damage to buildings. Building damage is not a factor for most 
projects, with the occasional exception of blasting and pile-driving during construction. 
Annoyance from vibration often occurs when the vibration exceeds the threshold of perception  
by only a small margin. A vibration level that causes annoyance will be well below the damage 
threshold for normal buildings. The FTA measure of the threshold of architectural damage for 
conventional sensitive structures is 0.2 in/sec peak particle velocity (PPV) (FTA, 2006). 
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Sensitive Receptors and Existing Noise Environment 

Sensitive Receptors 
Some land uses are considered more sensitive to ambient noise levels than others, due to the 
amount of noise exposure (in terms of both exposure duration and insulation from noise) and the 
types of activities typically involved.  Residences, motels and hotels, schools, libraries, churches, 
hospitals, nursing homes, auditoriums, and parks and other outdoor recreation areas generally are 
more sensitive to noise than are commercial and industrial land uses.   

Each diversion/intake siting option has existing single-family residences located directly across 
the river on Garden Highway, which would be exposed to proposed Project-generated noise 
during construction and operation of the diversion/intake facilities. The diversion/intake siting 
Option 2 location also has several single-family residences on the west side of the River in the 
vicinity of the proposed facility, on Old River Road. There are also a number of sensitive 
receptors along the treated water transmission pipeline alignments through the urban areas within 
the Cities of Woodland, Davis, and the UC Davis campus, which would be exposed to proposed 
Project-generated noise during pipeline construction activities. There are no sensitive receptors, 
however, in close proximity to either of the potential WTP sites.  

The distance from potential water transfer replacement wells to sensitive receptors varies with 
each potential upstream water rights holder.  In the ACID service area, there are numerous 
residences located with 0.25 miles of the potential well site; whereas in the RD 108, River Garden 
Farms, Natomas Central Mutual Water Company, and Conaway Preservation Group services 
areas, there are no known sensitive receptors within one mile of the potential well sites. 

Existing Noise Environment 
The proposed Project area is rural in character and existing noise sources in the immediate 
vicinity of the potential locations for the diversion/intake facilities are primarily limited to 
vehicular traffic on nearby roadways and recreational motorized watercraft (near the 
diversion/intake sites, especially during weekends and holidays).   

Metrosonics Model db308 sound level meters were used to measure ambient noise levels.  
The meters were calibrated to ensure the accuracy of the measurements. Two 48-hour long-term 
and four short-term (5-minute) noise level measurements were taken in the vicinity of the 
proposed Project.  The noise measurement locations are shown on Figure 3.9-2 and the results are 
presented below in Table 3.9-1. The long-term and short-term noise monitoring sites were chosen 
based on the proximity of nearby sensitive receptors to potential noise sources associated with 
intense proposed Project construction (i.e., diversion/intake facilities) and potential exposure of 
the residences to proposed Project operational noise. Measurements were not taken along the 
pipeline alignments since transmission pipeline construction would move along the length of the 
pipeline route and thus the duration of noise exposure at any particular residence would be 
temporary.   
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Long-term measurement results are also graphically depicted in Figures 3.9-3 through 3.9-6.  
The two long-term noise measurements show similar noise levels at each of the two potential 
locations for the diversion/intake facilities that were measured for noise. These measurements 
are also considered representative of the noise environment at the Option 2 diversion/ intake 
because of similar existing environments and noise sources. Noise levels generally increase 
in the early morning corresponding with increases in commuter traffic and other activities. 
Noise reaches a maximum in the early evening before declining to late-night levels. 

 

TABLE 3.9-1 
EXISTING NOISE ENVIRONMENT 

Location Time Period Leq (dBA) Noise Sources 

Long-Term 1.  East riverbank across 
from existing Intake facility, 
approximately 500 feet from diversion 
facility 
 

24–hour CNEL 
measurements were: 
Wednesday:  65 dBA 

Thursday:  65 dBA 

Hourly Leq’s 
ranged from  

53 to 66 

Traffic on I-5 
Traffic on Garden Highway 
Soft pouring of water out of 
diversion facility into river 

Long-Term 2.  Riverbank near 2553 
Garden Highway, approximately 600 
feet from diversion Option 3 area  

24–hour CNEL 
measurements were: 
Wednesday:  61 dBA 

Thursday:  61 dBA 

Hourly Leq’s 
ranged from  

46 to 66 

Traffic on Garden Highway 
Traffic on Old River Rd 
 

Short-Term 1.  Near LT1 site, 
approximately 500 feet from existing 
diversion facility 

5 minutes 60 Traffic on I-5 (major source) 
Traffic on Garden Highway 
Water pouring out of diversion   
facility into river; Birds chirping 

Short-Term 2.  Edge of wastewater 
treatment ponds in Woodland, near 
the Woodland WTP Option of the 
proposed Project 
 

5 minutes 46 Heavy trucks on pond banks 
Wind; Birds chirping 
Backup beepers in distance 
Airplanes in distance 

Short-Term 3.  Old River Road, near 
Intake Option 2 area, approximately 
50 feet from the roadway centerline 
 

5 minutes 631 Traffic on Old River Road 
Boat on river; Wind rustling leaves 
Birds chirping 

Short-Term 4.  Near LT2 site, 
approximately 600 feet from diversion 
Option 3 area 
 

5 minutes 56 Traffic on Garden Highway 
Traffic on Old River Rd 
Boat on river; Wind rustling leaves 

 
1.  This noise value was scaled from a 67 dBA measurement taken 18’ from the roadway CL. Scaling to a noise level at 50’ provides a more 

representative value of what residences along the roadway would experience. 
 
Source:  ESA, 2006. 
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Figure 3.9-3 
24-Hour Noise Measurement 

Eastside Sacramento River Near Option 1 Diversion   
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Figure 3.9-4

24-Hour Noise Measurement
Eastside Sacramento River Across From Existing Diversion Facility 
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Figure 3.9-5
24-Hour Noise Measurement

Westside Sacramento River  600-Feet From Diversion Option 3  
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Figure 3.9-6
24-Hour Noise Measurement 

Eastside Sacramento River 600-Feet From Diversion Option 3    
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3.9.2   Regulatory Setting 

Federal Regulations 
Federal regulations establish noise limits for medium and heavy trucks (more than 4.5 tons, gross 
vehicle weight rating) under 40 Code of Federal Regulations (CFR), Part 205, Subpart B.  The 
federal truck pass-by noise standard is 80 dB at 15 meters from the vehicle pathway centerline.  
These controls are implemented through regulatory controls on truck manufacturers. 

State Regulations 
California Code of Regulations has guidelines for evaluating the compatibility of various land 
uses as a function of community noise exposure. The State of California also establishes noise 
limits for vehicles licensed to operate on public roads.  For heavy trucks, the State pass-by 
standard is consistent with the federal limit of 80 dB.  The State pass-by standard for light trucks 
and passenger cars (less than 4.5 tons, gross vehicle rating) is also 80 dB at 15 meters from the 
centerline.  These standards are implemented through controls on vehicle manufacturers and by 
legal sanction of vehicle operators by state and local law enforcement officials. 

The State has also established noise insulation standards for new multi-family residential units, 
hotels, and motels that would be subject to relatively high levels of transportation-related noise.  
These requirements are collectively known as the California Noise Insulation Standards (Title 24, 
California Code of Regulations).  The noise insulation standards set forth an interior standard of 
DNL 45 dB in any habitable room.  They require an acoustical analysis demonstrating how 
dwelling units have been designed to meet this interior standard where such units are proposed in 
areas subject to noise levels greater than DNL 60 dB.  Title 24 standards are typically enforced by 
local jurisdictions through the building permit application process. 

Local Regulations 
In California, local regulation of noise involves implementation of General Plan policies and 
Noise Ordinance standards.  Local General Plans identify general principles intended to guide and 
influence development plans, and Noise Ordinances set forth the specific standards and procedures 
for addressing particular noise sources and activities.   

General Plans recognize that different types of land uses have different sensitivities toward their 
noise environment; residential areas are considered to be the most sensitive type of land use to 
noise and industrial/commercial areas are considered to be the least sensitive. 

Yolo County has a General Plan but does not have a Noise Ordinance. The City of Davis and the 
City of Woodland each have a General Plan and Noise Ordinance.  
 

Yolo County General Plan 
County of Yolo goals and policies pertaining to noise are set forth in the General Plan  
(Yolo County, 1983). Table 3.9-2 presents goals and policies relevant to the proposed Project. 
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TABLE 3.9-2 

NOISE OBJECTIVES OF THE YOLO COUNTY GENERAL PLAN 

Number Description 

Goal Work on noise problems and their solutions 

Goal Improve the beauty, peace, and quiet of the County. 

Policy N1 Yolo County shall regulate, educate, and cooperate to reduce excessive noise levels within the 
environment and particularly those noise levels that impinge upon the home environment. 

Policy N2 
 

Yolo County shall regulate the location and operation of land uses to avoid or mitigate harmful 
or nuisance levels of noise. 

Policy N3 
 
 

Noise shall be prevented, avoided, and suppressed by controlling noise at the source, 
providing barriers or buffers, by the implementation of a noise ordinance and by means of wise 
land use planning and implementation. 

Policy N5 
 

Yolo County shall review all new development and redevelopment in terms of the Standards of 
Noise Avoidance or Control. 

Policy N6 
 
 

Yolo County will review all new developments, public and private, for noise compatibility with 
surrounding uses to protect the occupants of nearby lands from undesirable noise levels and 
shall discourage new residential development in areas subject to legal, long term, excessive 
noise. 

Policy N7 
 
 

Development Control/Noise:  Yolo County shall review development plans for noise 
compatibility of the proposed use with the surrounding uses and planned uses, and shall 
incorporate noise reduction, avoidance, or mitigation techniques as necessary.  In addition to 
other ordinances, standards, or devices, the following may be used to accomplish these 
policies: (1) Provide open space, berms or walls, or landscaped areas between occupied 
dwellings and noise generators. (2) Require specific plans, subdivision maps, or zoning 
standards to require deep lots in order to locate dwellings farthest from noise generators.  
(3) Require effective sound barriers for new residential developments adjacent to existing 
freeways and highways. 

Policy N8 
 
 

Implementation:  Yolo County shall achieve these policies by the application of available 
review, guidance, and regulatory devices including: (1) Placing future development within 
areas of noise compatible land uses. (2)Supporting efforts to reduce noise levels. (3) 
Coordination with transportation agencies to reduce noise through design and location of new 
facilities. (4) Application of design standards to avoid or mitigate noise problems, including 
structure design, materials, and location. 

Policy N9 
 

Mitigation and Reduction:  Yolo County will require mitigation to reduce noise to acceptable 
levels throughout the County and particularly within home environments.  Reduction of noise 
shall be sought at the source, along its path, and/or at receiver points if such noise is 
determined to be excessive. 

 
 
Source: Yolo County,1983 
 

 
Although the County of Yolo does not have established exterior noise standards, the noise level 
standards included in Sacramento County’s noise ordinance (codified in Chapter 6.68 of the 
Sacramento County Code) shall be applied to construction equipment noise that would occur in 
the County of Yolo and may result in increased noise levels within nearby Sacramento County. 
The Sacramento County noise ordinance states that exterior noise shall not exceed 50 dBA Leq 
between 10:00 p.m. and 7:00 a.m. and 55 dBA Leq between 7:00 a.m. and 10:00 p.m. for 
residential and agricultural areas. Construction activities that occur in Yolo County between the 
hours of 7:00 a.m. and 7:00 p.m. Monday through Friday, and interior construction between the 
hours of 7:00 a.m. and 7:00 p.m. on Saturday, are exempt from these standards.  



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.9-12 ESA / 205413 
Draft Environmental Impact Report April 2007 

City of Woodland General Plan and Noise Ordinance 
The City of Woodland General Plan (City of Woodland, 2002) contains several noise goals and 
policies that are relevant to the proposed Project. The City noise ordinance, codified in Chapter 
15 (Offenses – Miscellaneous) of the City’s Municipal Code, also outlines restrictions on noise 
applicable to the proposed Project.  Both are presented in Table 3.9-3. 

Table 3.9-4 and 3.9-5 present noise standards and allowable noise exposure limits for non-
transportation and transportation noise standards. 

TABLE 3.9-3 
NOISE OBJECTIVES/STANDARDS OF THE CITY OF WOODLAND 

Number Description 

City of Woodland General Plan 

Goal 8.G  To protect Woodland residents from the harmful and annoying effects of exposure to 
excessive noise. 

Policy 8.G.2. The City shall require that noise created by new non-transportation sources be mitigated so as 
not to exceed the noise level standards of Table 3.9-4 as measured immediately within the 
property line of lands designated for noise-sensitive uses. 

Policy 8.G.4 The noise created by new transportation noise sources shall be mitigated so as not to exceed 
the levels specified in Table 3.9-5 at outdoor activity areas or interior spaces of existing noise-
sensitive land uses. 

Goal 8.H  To protect the economic base of the city by preventing incompatible land uses from 
encroaching upon existing or planned noise-producing uses. 

Policy 8.H.2 
 

Where noise mitigation measures are required to achieve the standards of Tables 3.9-4 and 
3.9-5, the emphasis in such measures shall be placed upon site planning and project design.  
The use of noise barriers shall be considered as a means of achieving the noise standards 
only after all other practical design-related noise mitigation measures have been integrated 
into the project. 

City of Woodland Noise Ordinance 

Section 15-26 Loud, unnecessary, etc., noises prohibited; enumeration of such noises.   It shall be 
unlawful for any person to make, continue or cause to be made or continued, any loud, 
unnecessary or unusual noise or any noise which either annoys, disturbs, injures or endangers 
the comfort, repose, health, peace or safety of others, within the limits of the city. 

 
a. Yelling and shouting. Yelling, shouting, hooting, whistling, singing or blowing of 

horns on the public streets, particularly between the hours of 10 p.m. and 7 a.m., or 
any time or place so as to annoy or disturb the quiet, comfort or repose of persons in 
any office, or in any dwelling, hotel, apartment or other type of residence, or of any 
persons in the vicinity. 

b. Construction or repairing of buildings. The erection (including excavation), 
demolition, alteration or repair of any building other than between the hours of 7 a.m. 
and 6 p.m. on Monday through Saturday, and between 9 a.m. and 6 p.m. on 
Sunday, except in case of urgent necessity in the interest of public health and 
safety, and then only with a permit from the building inspector, which permit may be 
granted for a period not to exceed three days or less while the emergency 
continues. If the building inspector should determine that the public health and 
safety will not be impaired by the erection, demolition, alteration or repair of any 
building or the excavation of streets and highways within the hours of 6 p.m. and 7 
a.m. on weekdays and 6 p.m. and 9 a.m. on Sundays, and if he shall further 
determine that loss or inconvenience would result to any party in interest, he may 
grant permission for such work to be done within the hours of 6 p.m. and 7 a.m. on 
weekdays and 6 p.m. and 9 a.m. on Sundays, upon application being made at the 
time the permit for the work is awarded or during the progress of the work.  

c. Pile drivers, hammers, etc. The operation between the hours of 10 p.m. and 7 a.m. 
of any pile driver, steamshovel, pneumatic hammer, derrick, steam and electric hoist 
or other appliance, the use of which is attended by loud or unusual noise. 
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TABLE 3.9-3 
NOISE OBJECTIVES/STANDARDS OF THE CITY OF WOODLAND 

Number Description 

d. Tools. The use of or operation between the hours of 10 p.m. and 7 a.m. of any 
power saw, power planer or other powered tool or appliance or saw or hammer, or 
other tool, so as to disturb the quiet, comfort or repose of persons in any dwelling, 
hotel, apartment or other type of residence, or of any person in the vicinity. 

e. Blowers. The operating of any noise-creating blower or power fan or any internal 
combustion engine the operation of which causes noise due to the explosion of 
operating gases or fluids unless the noise from such blower or fan is muffled and 
such engine is equipped with a muffler device sufficient to deaden such noise. 

f. Exhausts. The discharge into the open air of the exhaust of any steam engine, stationary 
internal combustion engine, motor boat or motor vehicle except through a muffler or other 
device which will effectively prevent loud or explosive noises there from. 

 
 
 
Source: City of Woodland, 2002; City of Woodland Municipal Code, 2006. 
 

TABLE 3.9-4 
NOISE PERFORMANCE STANDARDS NEW PROJECTS AFFECTED BY OR 

INCLUDING NON-TRANSPORATION SOURCES* 

Noise Level Descriptor 
Daytime  

(7 a.m. to 10 p.m.) 
Nighttime  

(10 p.m. to 7 a.m.) 

Hourly Leq, dB 50 45 
Maximum Level, dB 70 65 
 
Each of the noise levels specified above shall be lowered by 5 dB for simple tone noises, noises 
consisting primarily of speech or music, or for recurring impulsive noises. These noise level standards 
do not apply to residential units established in conjunction with industrial or commercial uses (e.g., 
caretaker dwellings). 
• For the purposes of compliance with the provisions of this section, the city defines transportation 

noise sources as traffic on public roadways, railroad line operations, and aircraft in flight. Control of 
noise from these sources is preempted by Federal and State regulations. Other noise sources are 
presumed to be subject to local regulations. Non-transportation noise sources may include 
industrial operations, outdoor recreation facilities, HVAC units, and loading docks. 

 
 
Source: City of Woodland, General Plan Noise Element, 2002. 
  

 
TABLE 3.9-5 

MAXIMUM ALLOWABLE NOISE EXPOSURE  
TRANSPORTATION NOISE SOURCES 

Interior Spaces 

Land Use 

Outdoor Activity 
Areas1  

Ldn/CNEL, dB Ldn/CNEL, dB Leq, 
dB2 

Residential 60 3 45 -- 

Transient Lodging 60 3 45 -- 

Hospitals, Nursing Homes 60 3 45 -- 

Theaters, Auditoriums, Music Halls -- -- 35 

Churches, Meeting Halls 60 3 -- 40 

Office Buildings -- -- 45 
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TABLE 3.9-5 
MAXIMUM ALLOWABLE NOISE EXPOSURE  

TRANSPORTATION NOISE SOURCES 

Interior Spaces 

Land Use 

Outdoor Activity 
Areas1  

Ldn/CNEL, dB Ldn/CNEL, dB Leq, 
dB2 

Schools, Libraries, Museums -- -- 45 
Playgrounds, Neighborhood Parks 70 -- -- 

1 Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied to 
the property line of the receiving land use. For residential uses with front yards facing the identified noise 
source, an exterior noise level criterion 65 dB Ldn shall be applied at the building facade, in addition to a 60 
dB Ldn criterion at the outdoor activity area. 

2 As determined for a typical worst-case hour during periods of use. 
3 Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a practical 

application of the best-available noise reduction measures, an exterior noise level of up to 65 dB Ldn/CNEL 
may be allowed provided that available exterior noise level reduction measures have been implemented and 
interior noise levels are in compliance with this table. 

 
 
Source: City of Woodland, General Plan Noise Element, 2002. 
  

 

City of Davis General Plan 
City of Davis goals, policies, standards and actions pertaining to noise are set forth in the General 
Plan Noise Element (City of Davis, 2001).  The following goals, policies, standards and actions 
are relevant to the proposed Project, as outlined in Table 3.9-6. Tables 3.9-7 and 3.9-8 present the 
acceptable exterior and interior noise standard as described in the City General Plan. 

TABLE 3.9-6 
NOISE OBJECTIVES OF THE CITY OF DAVIS GENERAL PLAN 

Number Description 

Noise Goal 1 Maintain community noise levels that meet health guidelines and allow for a high quality of life. 

Noise Policy 1.1. Minimize vehicular and stationary noise sources, and noise emanating from temporary 
activities. 

Standards a. The City shall strive to achieve the “normally acceptable” exterior noise levels shown 
in Table 3.9-7 and the target interior noise levels in Table 3.9-8 in future 
development areas and in currently developed areas. 

b. New development shall generally be allowed only in areas where exterior and 
interior noise levels consistent with Table 3.9-7 and Table 3.9-8 can be achieved. 

c. New development and changes in use shall generally be allowed only if they will not 
adversely impact attainment within the community of the exterior and interior noise 
standards shown in Table 3.9-7 and Table 3.9-8. Cumulative and project specific 
impacts by new development on existing residential land uses shall be mitigated 
consistent with the standards in Table 3.9-7 and Table 3.9-8. 

d. Required noise mitigation measures for new and existing housing shall be provided 
with the first stage and prior to completion of new developments or the completion of 
capacity-enhancing roadway changes wherever noise levels currently exceed or are 
projected within 5 years to exceed the normally acceptable exterior noise levels in 
Table 3.9-7. 

Actions The project proponent shall employ noise-reducing construction practices. The following 
measures shall be incorporated into contract specifications to reduce the impact of 
construction noise. 

1. All equipment shall have sound-control devices no less effective than those provided 
on the original equipment. No equipment shall have an unmuffled exhaust. 
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TABLE 3.9-6 
NOISE OBJECTIVES OF THE CITY OF DAVIS GENERAL PLAN 

Number Description 

2. As directed by the City, the contractor shall implement appropriate additional noise 
mitigation measures including, but not limited to, changing the location of stationary 
construction equipment, shutting off idling equipment, rescheduling construction 
activity, notifying adjacent residents in advance of construction work, or installing 
acoustic barriers around stationary construction noise sources. 

 
Noise Policy 1.2 Discourage the use of sound walls whenever alternative mitigation measures are feasible, 

while also facilitating the construction of sound walls where desired by the neighborhood and 
there is no other way to reduce noise to acceptable exterior levels shown in Table 3.9-7.  

Noise Goal 2 Provide for indoor noise environments that are conducive to living and working. 
 

Noise Policy 2.1 Take all technically feasible steps to ensure that interior noise levels can be maintained at the 
levels shown in Table 3.9-8. 
 

Standards 
 

1. New residential development or construction shall include noise attenuation 
measures necessary to achieve acceptable interior noise levels shown in  
Table 3.9-8. 

2. Existing areas that will be subjected to noise levels greater than the acceptable 
noise levels shown in Table 3.9-8 as a result of increased traffic on existing city 
streets (including streets remaining in existing configurations and streets being 
widened) shall be mitigated to the acceptable levels in Table 3.9-8. If traffic 
increases are caused by specific projects, then the City shall be the lead agency in 
implementing cumulative noise mitigation projects. Project Partners shall pay their 
fair share for any mitigation. 

 
 
 
City of Davis, 2001. 
 

 

TABLE 3.9-7 
CITY OF DAVIS STANDARDS FOR EXTERIOR NOISE EXPOSURE 

Community Noise Exposure Ldn or CNEL, dBA 

Land Use 
Normally 

Acceptable 
Conditionally 
Acceptable 

Normally 
Unacceptable 

Clearly 
Unacceptable 

Residential Under 60 60-70* 70-75 Above 75 

Transient Lodging - Motels, Hotels Under 60 60-75 75-80 Above 80 

Schools, Libraries, Churches, Hospitals, 
Nursing Homes Under 60 60-70 70-80 Above 80 

Auditoriums, Concert Halls, Amphitheaters Under 50 50-70 NA Above 70 

Sports Arenas, Outdoor Spectator Sports NA Under 75 NA Above 75 

Playgrounds, Neighborhood Parks Under 70 NA 70-75 Above 75 

Golf Courses, Riding Stables, Water 
Recreation, Cemeteries Under 70 NA 70-80 Above 80 

Office Buildings, Business Commercial and 
Professional Under 65 65-75 Above 75 NA 
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TABLE 3.9-7 
CITY OF DAVIS STANDARDS FOR EXTERIOR NOISE EXPOSURE 

Community Noise Exposure Ldn or CNEL, dBA 

Land Use 
Normally 

Acceptable 
Conditionally 
Acceptable 

Normally 
Unacceptable 

Clearly 
Unacceptable 

Industrial, Manufacturing, Utilities, Agriculture
Under 65 70-80 Above 80 NA 

NORMALLY ACCEPTABLE: Specified land use is satisfactory assuming all buildings involved are of conventional 
construction, without special noise insulation requirements. 

CONDITIONALLY ACCEPTABLE: New construction or development should be undertaken only after a detailed 
analysis of the noise reduction requirements is conducted, and needed noise attenuation features are included in the 
construction or development. 

NORMALLY UNACCEPTABLE: New construction or development should be discouraged. If new construction or 
development does proceed, a detailed analysis of the noise reduction requirements must be conducted and needed 
noise attenuation features shall be included in the construction or development. 

CLEARLY UNACCEPTABLE: New construction or development shall not be undertaken. 
 
 
NA: Not applicable 
*  The City Council shall have discretion within the "conditionally acceptable" range for residential use to allow noise levels in outdoor 

spaces to go up to 65 dBA if cost effective or aesthetically acceptable measures are not available to reduce noise levels in outdoor 
use spaces to the "normally acceptable" levels. Outdoor spaces which are designed for visual use only (for example, streetside 
landscaping in an apartment project), rather than outdoor use space, may be considered acceptable up to 70 dBA.  

 
Source: City of Davis, General Plan Noise Element, 2001. 
 

 

TABLE 3.9-8 
CITY OF DAVIS STANDARDS FOR INTERIOR NOISE LEVELS 

Land Use Noise Level (dBA) 

Residences, schools through grade 12, hospitals and churches 45 

Offices 55 
 
 
Source: City of Davis, General Plan Noise Element, 2001. 
 

City of Davis Noise Ordinance 
The City of Davis noise ordinance is codified in Chapter 24 of the City’s Municipal Code.  
The following discussion describes prohibited activities and noise standards applicable to the 
proposed Project. Tables 3.9-9 and 3.9-10 present the City’s noise limits allowed by ordinance 
and acceptable noise levels and time periods within the City.  
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TABLE 3.9-9 
NOISE LIMITS OF THE CITY OF DAVIS NOISE ORDINANCE 

Limit Number Description of Limit 

24.02.020 Noise 
Limits. 
 

a. No person shall produce, suffer or allow to be produced on any public or private property, sounds 
at a level in excess of those enumerated in Table 3.9-10, when measured at its property plane or, 
if on any street or highway measured at the property plane of the nearest property. 

b. Notwithstanding any other provision of this section, no person shall produce, suffer or allow to 
be produced any sound on any private or public property, which is audible to a person within 
any dwelling unit of a residential planned development or a residentially zoned property, except 
within any dwelling unit which the sound source or sources are located to which is occupied or 
controlled by the person controlling such source; unless the permission, either written or 
verbal, of the occupants of all affected dwelling units has been obtained. 

 
24.02.030 Maximum 
Noise Limit 

No person shall produce, suffer or allow to be produced in any location a noise level of more than 20 
dBA above the limit, but not greater than 80 dBA, on Table 3.9-10 measured at the property plane. 
This section constitutes an absolute noise limitation applicable notwithstanding any other provision of 
this chapter, or any exception, exemption or waiver provided there from, except that the provisions of 
this section shall not apply to those activities referred to in sections 24.02.040 subsection “a” through 
“d” or to emergencies. 
 

24.02.040 Special 
Provisions 

a.     Power Tools: The operation of power tools for non-commercial purposes shall be exempt   
from the provisions of sections 24.02.020 “a”, “b”, “c” and 24.02.030, between the hours of 8 
a.m. and 8 p.m.; provided that such operations shall be subject to the provisions of 
24.05.010. For purposes of this section, a non-commercial use shall be a use for which a 
business license is not required pursuant to Chapter 19 of the municipal code. 

 
b.     Construction and Landscape Maintenance Equipment: Notwithstanding any other provision 

of this chapter, between the hours of 7 a.m. and 7 p.m. on Mondays through Fridays, and 
between the hours of 8 a.m. and 8 p.m. on Saturdays and Sundays, construction, alteration, 
repair or maintenance activities which are authorized by valid city permit or business license, 
or carried out by employees of contractors of the city shall be allowed if they meet at least 
one of the following noise limitations: 
1. No individual piece of equipment shall produce a noise level exceeding 83 dBA at a 

distance of twenty-five feet. If the device is housed within a structure on the property, 
the measurement shall be made outside the structure at a distance as close to 20 feet 
from the equipment as possible. 

2. The noise level at any point outside of the property plane of the project shall not exceed 
86 dBA. 

3. The provisions of subdivisions (1) and (2) of this subsection shall not be applicable to 
impact tools and equipment; provided that such impact tools and equipment shall have 
intake and exhaust mufflers recommended by manufacturers thereof and approved by 
the Director of Public Works as best accomplishing maximum noise attenuation, and 
that pavement breakers and jackhammers shall also be equipped with acoustically 
attenuating shields or shrouds recommended by the manufacturers thereof and 
approved by the Director of Public Works as best accomplishing maximum noise 
attenuation. In the absence of manufacturer’. 

4. Construction projects located more than 200 feet from existing homes may request a 
special use permit to begin work at 6 a.m. on weekday from June 15th until September 
1st. No percussion type tools (such as ramsets or jackhammers) can be used before 7 
a.m. The permit shall be revoked if any noise complaint is received by the police 
department. 

5. No individual powered blower shall produce a noise level exceeding 70 dBA measured 
at a distance of 50 feet. 

6. No powered blower shall be operated within 100 feet radius of another powered blower 
simultaneously. 

 
c.     Air Conditioners and Similar Equipment. Air conditioners, pool pumps and similar equipment 

are exempt from Article 24, provided they are in good working order. 
 

d.     Work Required for Public Health and Safety. Work performed by the city, city franchises, 
persons under contract with the city for repairs or maintenance of roads, water wells, water 
service lines, trees and landscape, as well as street sweeping, garbage removal, and similar 
activities are exempt from this chapter. 
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TABLE 3.9-9 
NOISE LIMITS OF THE CITY OF DAVIS NOISE ORDINANCE 

 
e.     Safety Devices. Aural warning devices which are required by law to protect the health, safety 

and welfare of the community shall be exempt from the provisions of this chapter. 
 
f.     Emergencies. Emergencies are exempt from this chapter. 

 
24.05.010 General 
Prohibition 

a.      Notwithstanding any other provisions of this chapter, and in addition thereto, it is unlawful 
for any person to willfully make or continue, or cause to be made or continued, any noise 
which unreasonably disturbs the peace and quiet of any neighborhood. 

 
b.     For purposes of this Article a complaint of unreasonable noise is deemed a prima facia 

violation if there is one complaint, and independent corroboration by a police department 
employee of the unreasonable nature of the noise, based on the criteria in ‘c’ below, or three 
distinct complaints from two affected premises affected by the same sound source. 

 c.     The factors below shall be considered when determining whether a violation of the 
provisions of this section exists shall include, but shall not be limited to the following: 
1.      Loudness (intensity of the sound); 
2.      Pitch (frequency) of the sound, e.g. very low bass or high screech; 
3.      Duration of the sound; 
4.      Time of day; 
5.      Necessity of noise, e.g. garbage collecting; 
6.      Background noise. 

 
 
Source: City of Davis, Municipal Code Chapter 24 (Noise Regulations), 2005. 
 

 

TABLE 3.9-10 
CITY OF DAVIS ALLOWABLE NOISE LEVELS AND TIME RESTRICTIONS 

Land Use Time Period Maximum Noise Level (dBA) 

9 pm - 7 am 50 
Residential 

7 am - 9 pm 55 

10 pm - 7 am 55 
Commercial/Industrial/Core Commercial 

7 am - 10 pm 60 

High Noise Traffic Corridor Anytime 65 
 
 
** Determination of which land use and time period applies to a noise source, shall be based upon the affected 

(complainant’s) property’s land use. Decibel levels shall be measured at the affected (complainant’s) 
property plane at the point closest to the noise source. 

 
Source: City of Davis, Municipal Code Chapter 24 (Noise Regulations), 2005. 

UC Davis LRDP 
The UC Davis LRDP does not identify planning goals or policies regarding noise management 
for consideration in relation to the proposed Project.  
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3.9.3  Impacts and Mitigation Measures 

Significance Criteria 
For purposes of this analysis, a project will have a significant effect on the noise environment if it 
would result in: 

• Exposure of persons to or generation of noise levels in excess of standards established in 
the local general plan or noise ordinance, or applicable standards of other agencies; 

 
• Exposure of persons to or generation of excessive ground-borne vibration or ground-borne 

noise levels; 
 
• A substantial permanent increase in ambient noise levels in the project vicinity above levels 

existing without the Project; 
 
• A substantial temporary or periodic increase in ambient noise levels in the project vicinity 

above levels existing without the Project; 
 
• For a project located within two miles of an airport, would the project expose people 

residing or working in the project area to excessive noise levels; 

Some guidance as to the significance of changes in ambient noise levels is provided by the 1992 
findings of the Federal Interagency Committee on Noise (FICON), which assessed the annoyance 
effects of changes in ambient noise levels resulting from aircraft operations.  The recommendations 
are based upon studies that relate aircraft noise levels to the percentage of persons highly annoyed 
by the noise.  Annoyance is a summary measure of the general adverse reaction of people to noise 
that generates speech interference, sleep disturbance, or interference with the desire for a tranquil 
environment.  Although the FICON recommendations were specifically developed in the context 
of aircraft noise impacts, it has been asserted that they are applicable to all sources of noise 
described in terms of cumulative noise exposure metrics such as the Ldn or CNEL. 

According to Table 3.9-11, an increase in noise of 3 dBA or more would be significant where the 
ambient noise level is between 60 and 65 dBA CNEL.  The rationale for the criteria presented in 
Table 3.9-11  is based on the premise that as ambient noise levels increase, the additional noise 
resulting from an activity is sufficient to cause annoyance.   

TABLE 3.9-11 
THRESHOLD OF SUBSTANTIAL INCREASE FOR TRANSPORTATION NOISE EXPOSURE  

Ambient Noise Level Without Project (Ldn/CNEL) Significant Impact Assumed to Occur if the Project 
Increases Ambient Noise Levels By: 

<60 dB + 5.0 dB or more 
60-65 dB + 3.0 dB or more 
>65 dB + 1.5 dB or more 

 
 
Source: Federal Interagency Committee on Noise (FICON), 1992. 
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Based on the applicable City or County Noise Element and Ordinance or other applicable 
standards, the proposed Project would result in significant noise impacts if it would generate 
noise or vibration levels in excess of the following thresholds. 

Construction Noise. The proposed Project would result in a significant construction noise  
impact if construction activity would occur outside of the daytime hours permitted by the applicable 
City or County noise ordinance. If activities occur outside of the permissible daytime hours in the 
City of Woodland or the City of Davis, the construction noise would be considered significant if 
it exceeds the noise level standards depicted in Table 3.9-4 and Table 3.9-10, respectively. If 
activities occur outside of the permissible daytime hours in the County of Yolo (or other Counties 
during groundwater well construction), the construction noise would be considered significant if 
it exceeds 50 dBA Leq between 10:00 p.m. and 7:00 a.m. or if exterior noise exceeds 55 dBA Leq 
between 7:00 a.m. and 10:00 p.m. for residential and agricultural areas.  

Vibration. The proposed Project would result in a significant vibration impact if buildings would 
be exposed to the FTA building damage ground-borne vibration threshold level of 0.2 PPV or if 
sensitive individuals would be exposed to the FTA human annoyance response ground-borne 
vibration threshold level of 80 RMS (FTA, 2006). 

Stationary Noise. For stationary noise sources operating in the City of Woodland or the City of 
Davis, offsite noise levels from stationary non-transportation sources measured at the property 
line of the receiving use would be considered significant if the noise levels exceed the standards 
depicted in Table 3.9-4 and Table 3.9-10, respectively. For stationary sources in areas without 
specified noise standards, such as Yolo County or the potential groundwater well sites of the 
water sellers, stationary equipment noise levels are considered significant if residential or 
commercial/industrial land uses in the vicinity are exposed to stationary equipment noise of 45 
dBA Leq or 55 dBA Leq, respectively. However, for sensitive receptors in areas with existing 
elevated ambient night-time noise levels, such as receptors near major roadways, the noise levels from 
the stationary equipment are considered significant if the equipment noise levels exceed the existing 
ambient night-time hourly Leq noise levels at the receptor.  

Traffic Noise. As described in Table 3.9-11, the proposed Project would result in a significant 
traffic noise impact if mobile noise would result in increased noise levels of 1.5 dBA Ldn or more 
in an ambient noise environment greater than 65 dBA Ldn; or increased noise of 3 dBA Ldn or 
more in an ambient noise environment between 60 and 65 dBA Ldn; or increased noise of 5 dBA 
Ldn or more in an ambient environment of less than 60 dBA Ldn. 

Methodology 
Noise impacts are assessed based on a comparative analysis of the noise levels resulting from  
the proposed Project and the noise levels under baseline or existing conditions.  Analysis of 
temporary construction noise effects is based on typical construction phases and equipment noise 
levels and attenuation of those noise levels due to distances between sensitive receptors in the 
proposed Project vicinity and the construction activity.   
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Vibration from construction can be evaluated for potential impacts at sensitive receptors.  
Typical activities evaluated for potential building damage due to construction vibration include 
demolition, pile driving, and drilling or excavation in close proximity to structures. The ground-
borne vibration can also be evaluated for perception to eliminate annoyance. Vibration propagates 
according to the following expression, based on point sources with normal propagation conditions: 
PPVequip = PPVref x (25/D)1.5, where PPV (equip) is the peak particle velocity in in/sec of the 
equipment adjusted for distance PPV (ref) is the reference vibration level in in/sec at 25 feet, and 
D is the distance from the equipment to the receiver (FTA, 2006). The peak particle velocity 
(PPV) is defined as the maximum instantaneous positive or negative peak of the vibration and is 
often used in monitoring of blasting vibration because it is related to the stresses experienced by 
structures.  

Summary of Impacts  
Table 3.9-12 summarizes significant and less-than-significant impacts associated with the 
location options being considered for the proposed Project diversion facilities, conveyance 
pipeline, water treatment plant (WTP), transmission pipelines, and upstream groundwater wells. 

TABLE 3.9-12 
IMPACT SUMMARY OF PROPOSED PROJECT OPTIONS  - NOISE 

Impact 
Diversion/Intake Siting Option   

(Construction/Operation)a 

 Option 1 Option 2 Option 3 

Impact 3.9-1: Proposed Project construction and/or operation would 
expose persons to or generate noise levels in excess of applicable 
standards from local general plans or noise ordinances, or applicable 
standards of other agencies. 

SU/ LSM SU/ LSM SU/ LSM 

 
Impact 3.9-2: Proposed Project construction would expose persons to 
or generate excessive ground-borne vibration or ground-borne noise 
levels. 

LS LS LS 

 
Impact 3.9-3: The proposed Project would cause a substantial 
permanent increase in ambient noise levels in the proposed Project 
vicinity above levels existing without the proposed Project. 

LSM LSM LSM 

 
Impact 3.9-4: The proposed Project would cause a substantial 
temporary or periodic increase in ambient noise levels in the 
proposed Project vicinity above levels existing without the proposed 
Project. 

SU/ LSM SU/ LSM SU/ LSM 

 
Impact 3.9-5: The proposed Project, if located within two miles of an 
airport, would expose people residing or working in the proposed 
Project area to excessive noise levels. 

LS LS LS 

 

SU = Significant and Unavoidable Impact 
LSM =Less-than-significant Impact with Mitigation 
LS = Less-than-significant Impact 
NI = No Impact 
aFindings shown in the table above reflect significance levels for construction/operations 
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Impacts and Mitigation Measures 
Impact 3.9-1:  Proposed Project construction and/or operation would expose persons to or 
generate noise levels in excess of standards established in the local general plans or noise 
ordinances, or applicable standards of other agencies. (Significant and Unavoidable.) 

Construction Impacts  
 Construction activity noise levels at and near the proposed Project area would fluctuate depending 
on the particular type, number, and duration of uses of various pieces of construction equipment.  
Construction-related material haul trips would raise ambient noise levels along haul routes, 
depending on the number of haul trips made and types of vehicles used.  In addition, certain types 
of construction equipment generate impulsive noises (such as pile driving), which can be 
particularly annoying.  Table 3.9-13 shows typical noise levels during different construction stages.   
Table 3.9-14 shows typical noise levels produced by various types of construction equipment. 

 
 

Construction of the proposed Project would generate a significant amount of noise corresponding 
to the appropriate phase of building construction and the noise-generating equipment used during 
those phases.  For each potential location, the noise levels (assuming an attenuation rate of 6 dBA 
by distance alone) at the closest receptors are addressed in the following discussion.  

Construction Traffic 
For the worst-case scenario, for purposes of this analysis, it was assumed that all proposed Project 
components would be constructed concurrently. Accordingly, it is estimated the proposed Project 
would generate 224 haul truck and 45 worker roundtrips per day, which would be dispersed on 
the roadway network in the Project area.  

TABLE 3.9-13 
TYPICAL CONSTRUCTION NOISE LEVELS 

Construction Phase 
Noise Level  
(dBA, Leq) a 

Ground Clearing 
Excavation 
Foundations 
Erection 
Finishing 

84 
89 
78 
85 
89 

 

a Average noise levels correspond to a distance of 50 feet from 
the noisiest piece of equipment associated with a given phase 
of construction and 200 feet from the rest of the equipment 
associated with that phase. 

SOURCE: U.S. Environmental Protection Agency, Noise from 
Construction Equipment and Operations, Building Equipment, 
and Home Appliances, 1971. 

 

 
TABLE 3.9-14 

TYPICAL NOISE LEVELS FROM CONSTRUCTION EQUIPMENT 

Construction Equipment 
Noise Level 

(dBA, Leq at 50 feet ) 

Dump Truck 88 
Portable Air Compressor 81 
Concrete Mixer (Truck) 85 
Scraper 88 
Jack Hammer 88 
Dozer 87 
Paver 89 
Generator 76 
Pile Driver 101 
Backhoe 85 
 
 
SOURCE:  Cunniff, Environmental Noise Pollution, 1977. 
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The specific hauling route or disposal destinations for excavated materials from the construction  
areas, or originating locations for delivery of imported fill and other materials to the work sites is not 
currently known. However, a number of construction materials sources and excess soil re-use options 
are located in the surrounding rural areas and urban centers. Construction worker trips are assumed to 
originate from the major urban areas in the proposed Project region and nearby communities. Based 
on the existing roadway network serving the proposed Project area, it is assumed proposed Project 
trucks and construction workers traveling to and from the proposed Project sites would primarily use a 
combination of highways (e.g., I-80, SR 16, and SR 113), arterials, and designated truck routes in the 
proposed Project vicinity to reach other local points and/or regional locations.  

Trucks traveling to and from the construction sites would include dump trucks to transport 
excavated material, flatbed trucks, and trailers to transport pipes, concrete ready-mix trucks to 
transport controlled density fill and concrete, and other miscellaneous trucks to support 
construction activities. With truck noise levels of 88 dBA Leq at 50 feet (see Table 3.9-14), 
increased truck volume on local roadways to get to the proposed Project work sites would  
result in a substantial increase in noise over the existing ambient environment (described in  
Table 3.9-1).  This would be a significant impact without mitigation.  

Diversion/Intake Facility  

Option 1 
The closest residences to the Option 1 diversion/intake facility are located on the eastside  
of the Sacramento River on Garden Highway, approximately 500 feet from the potential 
diversion/intake site. These residences would experience noise levels of 81 dBA Leq during pile 
driving, the loudest of the activities that would occur during Intake construction. Also, concrete 
pouring for the diversion/intake facility (58 dBA Leq at nearest receptor) may be required to 
continue on into the nighttime hours. Construction of sheet pile wing walls and construction of 
the temporary sheet pile cofferdam would occur over a one and two week period, respectively.  
Additionally, pile driving and concrete pouring could take three weeks, and the formation and 
pouring of the intake structural slab and walls could occur over a 12 week period.  Although these 
activities would be for a short-term duration, construction noise at these levels would exceed  
the standards applied to construction in Yolo County during the daytime and night-time hours  
(55 dBA Leq and 50 dBA Leq, respectively) and would be significant without mitigation. 

Option 2 
There are two residences nearby the Option 2 diversion/intake facility, on Old River Road, one 
approximately 400 feet from the potential diversion/intake site and one approximately 50 feet 
from pipeline construction. The residence closest to the intake site would experience noise levels 
of 83 dBA Leq during pile driving and 60 dBA Leq during concrete pouring. The residence 
closest to the pipeline construction area would experience noise levels of 89 dBA Leq during 
excavation. Construction of sheet pile wing walls and construction of the temporary sheet pile 
cofferdam would occur over a one and two week period, respectively.  Additionally, pile driving 
and concrete pouring could take three weeks, and the formation and pouring of concrete for the 
intake structural and walls could occur over a 12 week period.  Although these activities would be 
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for a short-term duration, construction noise at these levels would exceed the standards applied to 
construction in Yolo County during the daytime and night-time hours (55 dBA Leq and 50 dBA 
Leq, respectively) and would be significant without mitigation. 

Option 3 
The closest residences to the Option 3 diversion/intake facility are located on the east side of the 
river on Garden Highway, approximately 460 feet from the proposed diversion/intake site. These 
residences would experience noise levels of 82 dBA Leq during pile driving and 59 dBA Leq 
during concrete pouring. Construction of sheet pile wing walls and construction of the temporary 
sheet pile cofferdam would occur over a one and two week period, respectively.  Additionally, 
pile driving and concrete pouring could take three weeks, and the formation and pouring of the 
intake structural slab and walls could occur over a 12 week period.  Although these activities 
would be for a short-term duration, construction noise at these levels would exceed the standards 
applied to construction in Yolo County during the daytime and night-time hours (55 dBA Leq and 
50 dBA Leq, respectively) and would be significant without mitigation. 

Water Treatment Plant  

WTP Option 1 and 2 
The closest residences to the Option 1 and 2 WTP potential location in the City of Woodland are 
located about 1 mile northwest of the WTP site across County Road 102. These residences would 
experience noise levels of 48 dBA Leq during site excavation and finishing, the loudest of the 
activities that would occur during WTP construction. These noise levels would not exceed the 
City of Woodland daytime (50 dBA Leq) exterior noise standard. However, construction noise of 
48 dBA Leq would exceed the City of Woodland nighttime (45 dBA Leq) exterior noise standard. 
Therefore, the potential noise impact of constructing the WTP facility at this site would be 
potentially significant without mitigation. 

WTP Option 3 
The closest residence to the Option 3 WTP potential location near the City of Davis is located 
about 1 mile southwest of the proposed Project site, along County Road 105. These residences 
would experience noise levels of 48 dBA Leq during site excavation and finishing, the loudest of 
the activities that would occur during WTP construction. These noise levels would not exceed the 
daytime (55 dBA Leq) or night-time (50 dBA Leq) noise standards for construction in Yolo 
County and would not contribute noticeably to the ambient noise environment of these sensitive 
receptors. Therefore, the potential noise impact of constructing the WTP facility at this site would 
be less-than-significant. 

Treated and Untreated Water Transmission Pipelines  
Untreated water transmission pipelines would be developed in rural areas without sensitive 
receptors nearby. However, there are many nearby sensitive receptors to the treated water 
transmission pipelines in the cities of Woodland and Davis, and the UC Davis campus. The 
closest receptors to the treated water pipelines are assumed to be located approximately 50 feet 
from the construction activities.  These receptors would experience noise levels of 89 dBA Leq 
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during site excavation, the loudest of the activities that would occur during pipeline construction. 
Typical pipeline installation rates will vary from 300 to 400 feet per day depending on the number 
of existing utilities encountered during excavation, required traffic control, and hours of work. 
Although transmission pipeline construction would move along the length of the pipeline route 
and thus the duration of noise exposure at any particular residence would be limited, construction 
noise at these levels would exceed the applicable daytime and nighttime noise standards in the 
County of Yolo (55 dBA Leq and 50 dBA Leq, respectively), the City of Woodland (50 dBA Leq 
and 45 dBA Leq, respectively), and the City of Davis (55 dBA Leq and 50 dBA Leq, respectively, 
for residential uses)  and would be potentially significant without mitigation. 

Water Transfer – Groundwater Well Construction 
The loudest piece of construction equipment involved in groundwater well construction would be 
the required drill rig, with a noise level of approximately 98 dBA at 50 feet (FTA, 2006). The 
new wells are proposed in rural areas upstream of the proposed Project, which typically have 
ambient noise environments primarily influenced by natural sources of sound, such as wind, as 
well as by human-caused sources of noise, such as vehicles traveling along roadways.  In such 
areas, ambient noise levels are typically below 45 dBA CNEL. Assuming an attenuation rate of 6 
dBA per doubling distance, at 2,250 feet from the drill rig, noise levels would attenuate to 65 
dBA. The drill rig would operate 24 hours per day and nighttime noise from 24-hour well drilling 
would result in substantial increases in noise at residences in the vicinity.  Although the precise 
locations of most new wells are not known at this time, since nighttime drilling would be required 
during new well construction and sensitive receptors would potentially be within 2,250 feet of 
some of the wells, these noise levels would exceed the applicable daytime and nighttime noise 
standards (55 dBA Leq and 50 dBA Leq, respectively) of the County of Yolo or other Counties 
where new groundwater wells would be constructed and would result in potentially significant 
impacts without mitigation. 

Project Operations Impacts 

Facility Noise 
Operation-related activities associated with the WTP that would generate noise include unloading 
water treatment chemicals, loading sludge onto trucks, and operation of mechanical equipment such as 
water treatment equipment (pumps, motors, blowers, compressors, centrifuges) and HVAC (heating, 
ventilation and air conditioning) systems.  Once operational, with implementation of Mitigation 
Measure 3.9-1g, WTP HVAC systems and pumps, motors, blowers, and compressors would be 
acoustically baffled/shielded to meet nighttime sound level requirements at nearby land use property 
lines (45 dBA Leq and 65 dBA Lmax for the WTP site in the City of Woodland and 45 dBA Leq for 
the WTP site in Yolo County).   The diversion/intake pump equipment would also be acoustically 
baffled to meet the 45 dBA Leq noise standard applied to stationary sources in Yolo County. Both of  
the proposed WTP sites are far from existing residences (5,875 feet for WTP Option 1 and 2, and 
5,500 feet for WTP Option 3). Moreover, facilities and equipment would be designed and used in a 
manner that complies with the respective City and County noise standards. Therefore, this impact is 
considered a less-than-significant impact. 
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Project Traffic  
Regardless of which location is selected for the WTP, the maximum proposed Project-generated 
traffic on any single day would be about 20 trips (15 trips related to operation/maintenance of the 
WTP, 2 trips associated with chemical/supply deliveries, 2 trips from visitors, and 1 trip related to 
solids removal). The traffic associated with operation of the WTP would be distributed around the 
rural roadway network in the vicinity of each WTP site option. The Transportation section of this 
Draft EIR identifies peak hour traffic volumes of over 1,500 trips on County Roads 102 and 22.  
These trip levels are considered representative of the rural roadways in the WTP site areas.   

For the diversion/intake facility, several employee trips would be required periodically for routine 
inspection and maintenance but would not contribute substantially to the local ambient noise 
environment. Because the generated traffic volume associated with the WTP and diversion/intake 
facilities would be minimal and primarily distributed across rural roadways with few to no sensitive 
receptors in the vicinity, the proposed Project would not lead to a 3 dBA increase in noise over the 
existing total ambient noise level and would not have a perceptible change over the baseline total 
ambient noise level.  Therefore, addition of Project-related traffic would result in a negligible increase 
in noise from operational traffic and would be a less-than-significant impact.  

Water Transfer Impacts 
Operational noise associated with the proposed groundwater wells include infrequent use of 
pumps and emergency generators. This equipment would operate during periods of high peak 
demand for water (typically June through September) or during emergencies. Implementation of 
Mitigation Measure 3.9-1g would ensure that the groundwater wells conform to the jurisdictionally 
applicable City or County noise level standards and would thus result in less-than-significant noise.  

Mitigation Measures 

Mitigation Measure 3.9-1a:  In order to avoid noise-sensitive hours of the day and night, 
construction contractors shall comply with the following: 

• Construction activities within the City of Woodland jurisdiction, including the Option 1 
and 2 WTP site, if this site is selected, and a portion of the treated water transmission 
pipeline, shall be limited to between 7 a.m. to 6 p.m. Monday through Saturday, and 
between the hours of 9 a.m. and 6 p.m. on Sunday.  

• Construction activities within the City of Davis jurisdiction (i.e., a portion of the treated 
water transmission pipeline) shall be limited to between the hours of 7 a.m. and 7 p.m. 
Monday through Friday, and between the hours of 8 a.m. and 8 p.m. on Saturdays and 
Sundays.  

• Construction activities in the County of Yolo jurisdiction, including the Option 1  
and 2 WTP site, the intake facility, and water pipeline segments, shall be limited to 
between the hours of 7:00 a.m. and 7:00 p.m. Monday through Friday, and only 
interior construction shall be allowed between the hours of 7:00 a.m. and 7:00 p.m.  
on Saturday to avoid noise-sensitive hours of the day1. 

                                                      

1 Although the County of Yolo does not have established time limitations for construction activities, these specified 
hours are typically used during construction (Morrison, 2006). 
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• Pile-driving shall be limited to between 8:00 a.m. and 4:00 p.m. Monday through 
Friday, with no pile-driving permitted between 12:30 p.m. and 1:30 p.m.  

Mitigation Measure 3.9-1b:  To further address potential nuisance impacts of proposed 
Project construction, construction contractors shall implement the following: 

• Signs shall be posted at all construction site entrances to the property upon 
commencement of proposed Project construction, for the purposes of informing all 
contractors/subcontractors, their employees, agents, material haulers, and all other 
persons at the applicable construction sites, of the basic requirements of Mitigation 
Measures 3.9-1a and 3.9-1c through 3.9-1e. 

 
• Signs shall be posted at the construction sites that include permitted construction days 

and hours, a day and evening contact number for the job site, and a contact number in 
the event of problems. 

 
• An onsite complaint and enforcement manager shall respond to and track complaints 

and questions related to noise. 

Mitigation Measure 3.9-1c:  To reduce daytime noise impacts due to construction of the 
diversion/intake facility and treated water transmission pipelines in urban areas, the Project 
Partners shall require construction contractors to implement the following measures: 

• Equipment and trucks used for proposed Project construction shall use the best 
available noise control techniques (e.g., improved mufflers, equipment redesign, use 
of intake silencers, ducts, engine enclosures, and acoustically-attenuating shields or 
shrouds, wherever feasible). 

• Impact tools (e.g., jack hammers, pavement breakers, and rock drills) used for 
proposed Project construction shall be hydraulically or electrically powered wherever 
possible to avoid noise associated with compressed air exhaust from pneumatically 
powered tools. Where use of pneumatic tools is unavoidable, an exhaust muffler on 
the compressed air exhaust shall be used; this muffler can lower noise levels from the 
exhaust by up to about 10 dBA. External jackets on the tools themselves shall be used 
where feasible; this could achieve a reduction of 5 dBA. Quieter procedures, such as 
use of drills rather than impact tools, shall be used whenever feasible. 

• Stationary construction noise sources shall be located as far from adjacent receptors as 
possible, and they shall be muffled and enclosed within temporary sheds, incorporate 
insulation barriers, or other measures to the extent this does not interfere with 
construction purposes. 

Mitigation Measure 3.9-1d:  To further mitigate pile driving noise impacts at the 
diversion/intake facility, the Project Partners shall require construction contractors to 
implement “quiet” pile-driving technology (such as sonic or vibratory pile-driver use;  
pre-drilling of piles; jetted pile-driving), where feasible, if geotechnical and structural 
requirements and conditions permit this type of technology. 

Mitigation Measure 3.9-1e:  No amplified sources (e.g., stereo “boom boxes”) shall be 
used in the vicinity of residences during proposed Project construction. 
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Mitigation Measure 3.9-1f:  Groundwater wells shall be located as far from sensitive 
receptors as feasible. Also, if new wells are to be constructed in the direct line of sight of 
sensitive receptors within 1,000 feet of the drill rig, the applicant shall include construction 
specifications requirements for installation and maintenance of a temporary noise barrier 
(engineered sound wall or noise blanket) during 24-hour construction activities. Specifications 
shall include use of appropriate materials and shall be installed to a height that intercepts 
the line of sight between the drill rig and sensitive receptors in order to achieve attenuation 
of between 10 and 15 dBA. Performance standard for this noise mitigation measure shall be 
reduction of noise levels within 1,000 feet of the drill rig to 60 dBA or less. 

Mitigation Measure 3.9-1g:  The applicant shall design and construct all above ground 
proposed Project facilities that include stationary equipment (e.g., emergency generators, 
the WTP HVAC systems, pumps, motors, blowers, and compressors and the diversion/intake 
and groundwater well pump equipment) with acoustically baffled/shielded enclosures around 
the stationary, noise-generating equipment to meet the jurisdictionally applicable City or 
County sound level requirements at nearby land use property lines.  If the City or County with 
jurisdiction over the facility area does not have established exterior sound level requirements  
for sensitive receptors, such as Yolo County, the locations of the water seller’s potential 
groundwater wells, then operation of the intake or groundwater wells shall be designed such 
that the generation of noise levels at the exterior of residences or commercial/industrial uses in 
the vicinity is no more than 45 dBA Leq or 55 dBA Leq, respectively.  However, for sensitive 
receptors in areas with existing elevated ambient night-time noise levels, such as receptors near 
major roadways, the enclosures for stationary equipment shall be designed such that noise 
levels from the stationary equipment shall not exceed the existing ambient night-time hourly 
Leq noise levels at the receptor. 

Impact Significance After Mitigation: Less than significant except for circumstances 
where diversion/intake and groundwater well construction may be required during 
nighttime hours, resulting in a significant and unavoidable noise impact. 

_________________________ 

Impact 3.9-2:  Proposed Project construction would expose persons to or generate excessive 
ground-borne vibration or ground-borne noise levels. (Less than Significant) 

Construction Impacts  
Ground-borne vibration from activities that involve “impact tools,” especially pile driving, could 
produce substantial vibration at nearby sensitive receptors. The diversion/intake facility is the 
only component of the proposed Project that is anticipated to require pile driving. Vibration levels 
for impact pile drivers are typically 0.644 inches/second PPV at 25 feet, which is a reasonable 
estimate for a wide range of soil conditions (FTA, 2006). Under normal propagation conditions, 
vibration levels at residences 400 feet from the pile driving, which is the nearest receptor to any 
of the potential diversion/intake site Options, would be 0.01 in/sec, which is well below the FTA 
threshold of 0.20 in/sec. Therefore, construction-related vibration impacts would be less than 
significant. 
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Project Operations  
Operation of the proposed Project, including the transfer of water supplies from upstream sources 
would not generate ground-borne vibrations of ground-borne noise levels.  Therefore, no impacts 
from ground-borne vibration or ground-borne noise levels because of proposed Project operations 
or water transfer options are anticipated. 

Mitigation:  None required. 

_________________________ 

Impact 3.9-3:  The proposed Project would cause a substantial permanent increase in 
ambient noise levels in the proposed Project vicinity above levels existing without the 
proposed Project. (Less than Significant with Mitigation) 

Construction Impacts  
Not Applicable; the construction activity will not be permanent. For discussion of construction-
related noise impacts, please see Impact 3.9-1 above. 

Project Operations 
See the “Operational Activities” discussion above in Impact 3.9-1. With implementation of 
Mitigation Measure 3.9-1g, there would not be permanent substantial increases in the ambient 
noise environment due to proposed Project operation, including the transfer of water supplies 
from upstream sources.  

Mitigation Measure 

Measure 3.9-3:  Implement Mitigation Measure 3.9-1g. 

Impact Significance After Mitigation:  Less than significant. 

_________________________ 

Impact 3.9-4:  The proposed Project would cause a substantial temporary or periodic 
increase in ambient noise levels in the proposed Project vicinity above levels existing 
without the proposed Project. (Significant and Unavoidable)  

Construction Impacts  
See the discussion for “Construction Activities” in Impact 3.9-1. Noise levels from proposed 
Project construction would result in a substantial temporary increase in noise levels above the 
ambient noise environment and would be significant without mitigation.  
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Project Operations 
See the discussion for “Operational Activities” in Impact 3.9-1. With implementation of 
Mitigation Measure 3.9-1g, proposed Project stationary equipment operations would not result in 
a substantial temporary or periodic increase in ambient noise environment due to proposed 
Project operation, including the transfer of water supplies from upstream sources.  

Mitigation Measure 

 Mitigation Measures 3.9-1a through 3.9-1g are likewise incorporated by reference. 

Impact Significance after Mitigation:  Less than significant except for circumstances 
where diversion/intake construction may be required during nighttime hours, resulting in a 
significant and unavoidable noise impact. 

_________________________ 

Impact 3.9-5:  The proposed Project, if located within two miles of an airport, would expose 
people residing or working in the proposed Project area to excessive noise levels. (Less than 
Significant.) 

Construction & Plant Operations Impacts  
Although the Option 1 diversion/intake facility would be approximately 2 miles west of the 
Sacramento Metropolitan Airport, workers would only periodically visit the facility for routine 
inspections and maintenance.  The WTP facility options, which would have permanent 
employees, are not within close proximity to any public airports or private airstrips.  University 
Airport (approximately 8 miles southwest of proposed Davis WTP Option), Watts Airport 
(approximately 9 miles west of proposed Woodland WTP Option) and the Yolo County Airport 
(approximately 10 miles southwest of proposed Woodland WTP Option) are the closest airports 
to the proposed Project sites.  Thus, noise impacts from public airports or private airstrips are 
considered less-than-significant.  

Water Transfer Impacts 
No impacts to workers or residents associated with airport noise and because of water transfer 
options are anticipated. 

Mitigation:  None required. 

_________________________ 
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3.10  Hazards and Hazardous Materials  
This section addresses the potential of encountering hazardous materials during construction activities, 
and the potential hazardous materials issues related to the operation of the Project. This section also 
describes the regulatory setting applicable to environmental protection and health and safety. 

3.10.1  Environmental Setting 
Existing Conditions 
Land use within the majority of the Project area consists primarily of agricultural production activities, 
but also includes roadways and a railroad. Within urban areas of the City Woodland, City of Davis, 
and UC Davis, land uses include a range of residential, commercial, and industrial activities. In areas 
supporting agricultural land uses, hazardous materials that have been historically and are presently 
used include agricultural fertilizers, pesticides, herbicides, and fuels. In the urban areas, a broader 
range of hazardous materials can be typically found including petroleum-based fuels, herbicides, 
pesticides, solvents, oil, grease, and numerous other chemicals. Historic hazardous materials use was 
likely similar to present hazardous materials use, both within agricultural and urban areas, however, 
current regulatory restrictions have limited the use and control of many substances.  

A records search was performed for lands within the Project area. Records of contaminated sites may 
be found in several different government or proprietary databases. The following analysis includes 
sites identified from these lists that are within or near the Project area, arranged by database listing. 

The Central Valley Regional Water Quality Control Board (CVRWQCB) List of Spill and Leak 
Sites (SLIC) includes sites that have degraded or threaten to degrade groundwater quality, 
including spill sites (CVRWQCB, 2005). Included are addresses for each site, site status, and 
contaminants of concern. Two sites were identified during the SLIC database search and are 
identified in Table 3.10-1. 

TABLE 3.10-1 
LIST OF RECORDED SPILL AND LEAK SITES IN THE PROJECT AREA 

Facility Address City Status Constituents 
Portion of Project 

Affected 

Westlake Plaza** 1260 Lake Blvd. Davis PA Not Available Treated Water Transmission 
Pipelines 

 

Source: CVRWQCB (2005). 

The CVRWQCB’s list of Leaking Underground Storage Tanks (LUST) is current as of January, 
2007. Cases are identified by responsible party, address, lead agency, and case number. 
Information on each case includes contaminant type(s), case type (soil, groundwater, surface 
water), and status. Table 3.10-2 identifies the twelve LUSTs found in the Project area. 
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TABLE 3.10-2 
LIST OF RECORDED LEAKING UNDERGROUND STORAGE TANKS IN THE PROJECT AREA 

RB 
Case Site Name Street Street Name City Substance 

Portion of 
Project Affected 

570135 Hunt/Wesson 1111 Covell blvd Davis Gasoline Treated Water 
Transmission 

Pipelines 
570148 Arco #05332 705 Russell Blvd. Davis Gasoline Treated Water 

Transmission 
Pipelines 

570175 Rent All Center 2020 F St. Davis Gasoline Treated Water 
Transmission 

Pipelines 
570295 Circle-k # 01914 1930 Lake blvd Davis Gasoline Treated Water 

Transmission 
Pipelines 

570002 BP (former Exxon) 400 Mace blvd Davis Gasoline Treated Water 
Transmission 

Pipelines 
570310 Davis Texaco 2002 Lyndell Terrace Davis Gasoline Treated Water 

Transmission 
Pipelines 

570187 BC gas 450 Co rd 102 Woodland Gasoline Treated Water 
Transmission 

Pipelines 
570116 Woodland Wastewater 

Treatment Plant 
42929 Co rd 24 Woodland Diesel Treated Water 

Transmission 
Pipelines 

570044 Chevron #9-2597  I-5 & co rd 102 Woodland Gasoline Treated Water 
Transmission 

Pipelines 
 

Source: CVRWQCB (2007). 

The California Department of Toxic Substances Control’s (DTSC) Hazardous Waste and 
Substances Sites (Cortese) List is a reporting document used by the State, local agencies, and 
developers to comply with CEQA requirements in providing information about the location of 
hazardous materials release sites. Table 3.10-3 identifies the single site found in the Project area. 

TABLE 3.10-3 
LIST OF CORTESE SITES FOUND IN THE PROJECT AREA 

Site Name Site Type Status Address  Description City Portion of Project Affected 

Frontier fertilizer Federal superfund - listed Active Second street/btwn 
Pena & Mace blvd. 

Davis Treated water  
transmission pipelines 

 

Source: DTSC (2006). 

The Frontier Fertilizer site, listed in Table 3.10-3, was placed on the UEPA Superfund list on 
May 31, 1994. It was first developed in the 1950's to store agriculture equipment. In the 1970's, 
business practices were to store, mix and distribute pesticides and fertilizers for local agriculture. 
Pesticide handling ceased in 1983. Wastewater disposal resulted in the contamination of soils and 
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the migration of chemicals into shallow groundwater. Contaminated shallow groundwater has 
reportedly migrated north of the Frontier site beneath the Mace Ranch Park Subdivision but  
has not adversely affected the local aquifer tapped for domestic water supplies. Confirmed 
contaminants of concern at the site include: Carbon Tetrachloride, 1, 2-Dibromo-3-chloropropane 
(DBCP), 1, 2-Dibromoethane (EDB), and 1, 2-Dichloropropane (DTSC, 2006).  

Environmental Data Resources conducted a review of environmental records within the rural 
portions of the Project area (EDR, 2006). Results are presented in Table 3.10-4. 

TABLE 3.10-4 
LIST OF OTHER CONTAMINATED SITES FOUND IN THE PROJECT AREA  

Site Name Address City Waste Type Portion of Project Affected 

Conaway Conservancy 
Group 

45332 County Road 
25 

Woodland 
(rural) 

Unspecified oil-containing Untreated water pipelines, 
option 2 only 

West Sacramento 
Bryte Landfill 

County Road 126 / 
road 12 

West 
Sacramento 

(rural) 

Solid waste disposal site 
(closed) 

Untreated water pipelines, 
option 3 only 

Yolo County Landfill 
Composting Operation 

County Road 29/28H 
between CR 104&105 

Davis 
(rural) 

Compositing operation 
(green waste) 

Treated water pipelines, 
option 3 only 

Yolo County Central 
Landfill 

44090 County Road 
28h 

Davis 
(rural) 

Household waste, 
treatment and 

incineration products 

WTP option 3 only, treated 
water pipelines, option 3 

only 
 

Source: EDR (2006). 

3.10.2  Regulatory Setting 
Federal 
Federal regulatory agencies include the USEPA, Occupational Safety and Health Administration 
(OSHA), Nuclear Regulatory Commission (NRC), Department of Transportation (DOT), and 
National Institutes of Health (NIH).  The following represent federal laws and guidelines 
governing hazardous substances. 

• Pollution Prevention Act (42 U.S. Code Section 13101 et seq. / 40 Code of Federal 
Regulations) 

 
• Clean Water Act (33 U.S. Code Section 1251 et seq. / 40 Code of Federal Regulations) 
 
• Oil Pollution Act (33 U.S. Code Section Sections 2701-2761 / 30, 33, 40, 46, 49 Code of 

Federal Regulations) 
 
• Clean Air Act (42 U.S. Code Section 7401 et seq. / 40 Code of Federal Regulations) 
 
• Occupational Safety and Health Act (29 U.S. Code Sections 651 et seq. / 29 Code of 

Federal Regulations) 
 
• Federal Insecticide, Fungicide, and Rodenticide Act 7 U.S. Code Section 136 et seq. /  

40 Code of Federal Regulations) 
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• Comprehensive Environmental Response Compensation and Liability Act (42 U.S. Code 
Section 9601 et seq. / 29, 40 Code of Federal Regulations) 

 
• Superfund Amendments and Reauthorization Act Title III (42 U.S. Code Section 9601 et 

seq. / 29, 40 Code of Federal Regulations) 
 
• Resource Conservation and Recovery Act (42 U.S. Code Section 6901 et seq. / 40 Code of 

Federal Regulations) 
 
• Safe Drinking Water Act (42 U.S. Code Section 300f et seq. / 40 Code of Federal 

Regulations) 
 
• Toxic Substances Control Act (15 U.S. Code Section 2601 et seq. / 40 Code of Federal 

Regulations) 
 
At the federal level, the principal agency regulating the generation, transport and disposal  
of hazardous substances is the United States Environmental Protection Agency (USEPA), under 
the authority of the Resource Conservation and Recovery Act (RCRA). The USEPA regulates 
hazardous substance sites under the Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA).  Applicable federal regulations are contained primarily in Titles 29, 40, 
and 49 of the CFR. 

State 
Legislation at the state level allows state agencies to accept delegation of federal responsibility 
for hazardous materials and hazardous waste management.  The Cal/EPA and the Office of 
Emergency Services (OES) of the State of California establish rules governing the use of 
hazardous substances.  The SWRCB has primary responsibility to protect water quality and 
supply. 

The Secretary for Environmental Protection oversees the following agencies: California Air 
Resources Board (CARB), Integrated Waste Management Board, Department of Pesticide 
Regulation, SWRCB, Department of Toxic Substance Control (DTSC), and Office of 
Environmental Health Hazard Assessment. 

Applicable State laws include the following: 

• Porter Cologne Water Quality Control Act (California Water Code Section 13000–14076 / 
23 California Code of Regulations) 

 
• California Accidental Release Prevention Law (California Health and Safety Code Section 

25531 et seq. / 19 California Code of Regulations) 
 
• California Building Code (California Health and Safety Code Section 18901 et seq. /  

24 California Code of Regulations) 
 
• California Fire Code (California Health and Safety Code Section 13000 et seq. /  

19 California Code of Regulations) 
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• California Occupational Safety and Health Act (California Labor Code Section 6300–6718/ 
8 California Code of Regulations) 

 
• Hazardous Materials Handling and Emergency Response “Waters Bill” (California Health 

and Safety Code Section 25500 et seq. / 19 California Code of Regulations) 
 
• Hazardous Waste Control Law (California Health and Safety Code Section 25100 et seq. / 

22 California Code of Regulations) 
 
• Carpenter-Presley-Tanner Hazardous Substance Account Act “State Superfund” (California 

Health and Safety Code Section 25300 et seq. / California Revenue and Tax Code Section 
43001 et seq.) 

 
• Hazardous Substances Act (California Health and Safety Code Section 108100 et seq.) 
 
• Safe Drinking Water and Toxic Enforcement Act “Proposition 65” (California Health and 

Safety Code Sections 25180.7, 25189.5, 25192, 25249.5-25249.13 / 8, 22 California Code 
of Regulations) 

 
• California Air Quality Laws (California Health and Safety Code Section 39000 et seq. /  

17 California Code of Regulations) 
 
• Aboveground Petroleum Storage Act (California Health and Safety Code Section 25270 et seq.) 
 
• Pesticide Contamination Prevention Act (California Food and Agriculture Code Section 

13141 et seq. / 3 California Code of Regulations) 
 
• Underground Storage Tank Law “Sher Bill” (California Health and Safety Code Section 

25280 et seq. / 23 California Code of Regulations) 

 

Groundwater Regulatory Background 
Acting through the CVRWQCB, the SWRCB regulates surface and groundwater quality pursuant to 
the Porter-Cologne Water Quality Act, the federal Clean Water Act, and the Underground Tank 
Law.  Under these laws, the CVRWQCB is authorized to supervise the cleanup of hazardous wastes 
sites referred to it by local agencies in those situations where water quality may be affected. 

Depending on the nature of contamination, the lead agency responsible for the regulation of 
hazardous materials at the site can be the DTSC, CVRWQCB, or both.  DTSC evaluates 
contaminated sites to ascertain risks to human health and the environment.  Sites can be ranked 
by DTSC or referred for evaluation by the CVRWQCB. 

Local 
Yolo County General Plan 
The Safety and Seismic Policies section of the Yolo County General Plan outlines goals and 
objectives relating to toxic substances and other hazards that may occur within the county.  
The following includes county objectives and regulatory goals as relevant to the Project  
(Yolo County, 1983), with relevant Yolo County policies compiled in Table 3.10-5. 
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Objectives: 
• Control Pollution 

• Promote Health and Safety 

• Avoid, mitigate, or eliminate hazards and nuisances. 

TABLE 3.10-5 
YOLO COUNTY HAZARDOUS MATERIALS AND SAFETY POLICIES  

Policy 
Number Policy Description 

S 18. Toxic or Hazardous Materials. Yolo County shall develop emergency plans for implementation in the event 
of accident, fire, or flood involving toxic or hazardous materials. 

S 19. Oil Spills. Yolo County shall cooperate with other agencies in prevention and control of potential oil spills, 
including coordination with the State Oil Spill Program and this program shall be prescribed for application 
in local emergency and safety plans, standards, and ordinances. 

S 21. Emergency Plan. Yolo County shall develop, review, and maintain a County Emergency Plan and such Plan 
shall be a part of the Safety and Seismic Safety Element of this General Plan, as amended, by reference. 

 

 
Source: Yolo County, 1983 
 

Yolo County Emergency Response 
Yolo County emergency response to hazards is provided by the following: A-1 Yolo Ambulance, 
Davis Ambulance Service, International Medical Services (airborne intensive care), fire stations 
located in Brooks, Clarksburg, Dunnigan, East Davis, Esparto, Guinda, Knights Landing, 
Madison, Plainfield, Willow Oak, Winters (rural), Yolo, Zamora, and the Yolo County 
Fairgrounds, as well as four East Yolo Fire Protection Agency stations. Police response is 
provided by the Yolo County Sheriff’s Department and the California Highway Patrol  
(Yolo County, 1983) 

City of Woodland General Plan 
The Health and Safety chapter of the City of Woodland’s General Plan outlines goals, policies, 
and implementation programs relevant to hazardous materials (City of Woodland, 2002). Several 
industries and activities that are located or occur within City boundaries involve transport, 
storage, or use of toxic or hazardous chemicals. Industrial byproducts produced within City 
boundaries are also considered hazardous materials and require proper disposal. The following 
discussion outlines the City’s goals and policies relevant to the Project area, with relevant City of 
Woodland policies compiled in Table 3.10-6. 
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TABLE 3.10-6 
CITY OF WOODLAND HAZARDOUS MATERIALS POLICIES  

Objective 
Number Objective Description 

GOAL 8.E 
 

To minimize the risk of loss of life, injury, serious illness, damage to property, and economic and social 
dislocations resulting from the use, transport, treatment, and disposal of hazardous materials and hazardous 
materials wastes. 

8.E.1. The City shall ensure that the use and disposal of hazardous materials in the city complies with local, state, 
and federal safety standards. 

8.E.2. The City shall prohibit the development of residences or schools near known hazardous waste disposal or 
handling facilities. 

8.E.3. The City shall review all proposed development projects that manufacture, use, or transport hazardous 
materials for compliance with the County Hazardous Waste Management Plan. 

8.E.4. The City shall strictly regulate the storage of hazardous materials and wastes. 
8.E.5. The City shall ensure that industrial facilities are constructed and operated in accordance with current safety 

and environmental protection standards. 
8.E.6. The City shall require that new industries that store and process hazardous materials provide a buffer zone 

between the installation and the property boundaries sufficient to protect public safety. The adequacy of the 
buffer zone shall be determined by the City. 

8.E.7. The City shall require that applications for discretionary development projects that will generate hazardous 
wastes or utilize hazardous materials include detailed information on hazardous waste reduction, recycling, 
and storage. 

8.E.8. The City shall require that any business that handles a hazardous material prepare a plan for emergency 
response to a release or threatened release of a hazardous material. 

8.E.9. The City shall encourage the State Department of Health Services and the California Highway Patrol to review 
permits for radioactive materials on a regular basis and to promulgate and enforce public safety standards for 
the use of these materials, including the placarding of transport vehicles (both rail and truck). 

8.E.10. The City shall identify sites that are inappropriate for hazardous material storage, maintenance, use, and 
disposal facilities due to potential impacts on adjacent land uses and the surrounding natural environment. 

8.E.11. The City shall work with other agencies to ensure an adequate countywide response capability to hazardous 
materials emergencies. 

8.E.12. The City shall provide the public, industry, and agriculture with the information needed to take rational steps to 
minimize, recycle, treat, dispose, and otherwise manage hazardous wastes in Woodland. 

8.E.13. The City shall provide education for small-quantity, household, medical, and agricultural hazardous waste 
generators regarding their responsibilities for source reduction and proper and safe hazardous waste 
management. 

8.E.14. The City shall develop and maintain complete and accurate information on the types, quantities, sources, and 
management of all hazardous wastes generated in Woodland to aid in management planning and emergency 
response. 

8.E.15. The City shall provide for safe and efficient hazardous waste emergency response and plan for contaminated 
site cleanup. 

 
 
Source: City of Woodland, 2002 
 

 
 

City of Woodland Emergency Response 
In the event of an emergency, response is provided within the City according to the City’s 
Emergency Response Plan. This plan addresses response to earthquakes, fire, technological 
disaster, toxic spill, and dam failure. Responses include fire and rescue personnel, law enforcement, 
utility plans, evacuation plans, and evacuation centers. Policies of the plan seek to ensure 
continued emergency preparedness (City of Woodland, 2002). 
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City of Davis General Plan 
The City of Davis’s General Plan addresses issues of hazardous materials through the use of 
goals, policies, and actions outlined in the Hazards chapter of the Community Safety section of 
the general Plan (City of Davis, 2001). State and federal regulatory agencies (e.g. USEPA, 
RWQCB), as well as the Yolo County Department of Environmental Health monitor chemical 
contaminant sites within the City of Davis (City of Davis, 2001). City of Davis hazards goals and 
policies relevant to the Project area are outlined in Table 3.10-7, below. 

TABLE 3.10-7 
CITY OF DAVIS HAZARDS GOALS AND POLICIES  

Number Objective Description 

GOAL HAZ 4 Reduce the use, storage and disposal of toxic and hazardous substances in Davis, and promote 
alternatives to such substances and their clean up. 

Policy HAZ 4.1 
 

Reduce and manage toxics within the planning area. 

Policy HAZ 4.2 
 

Provide for the proper disposal of hazardous materials in Davis. 

Policy HAZ 4.3 
 

Reduce the potential for pesticide exposure for people, wildlife and the environment. 

Policy HAZ 4.4 
 

Increase awareness of agricultural chemical use impacting Davis residents. 

Policy HAZ 4.5 
 

Minimize impacts of hazardous materials on wildlife inhabiting or visiting the Davis area. 

Policy HAZ 4.6 Increase awareness of asbestos in the community. 
 

Policy HAZ 4.7 Ensure that remediation of hazardous waste sites is conducted in the most timely and environmentally 
responsible manner possible. 

 
 
Source: City of Davis, 2001. 
 

City of Davis Fire Department 
The City's Fire Department, with the assistance of the Public Works Department, responds to all 
types of spills or illegal disposal. The Yolo County Department of Environmental Health and 
Safety is responsible for enforcing compliance with the disclosure requirements for all businesses 
handling hazardous materials in amounts equal to or greater than the State threshold quantities. 
The Yolo County Public Works Department, in conjunction with the City's Public Works 
Department, are responsible for the Davis Household Hazardous Drop Off and the Small Quantity 
Generator programs (City of Davis, 2001). 

UC Davis Long Range Development Plan 
The UC Davis Long Range Development Plan does not outline specific goals or policies 
regarding hazardous materials (UC Davis, 2003). Instead, the University Office of Environmental 
Health and Safety (EHS) oversees toxic substances use, handling, disposal, within existing and 
new facilities. EHS implements a wide array of campus, local, state, and federal policies. 
Compliance with EHS guidelines is overseen via university department inspections, EHS audits, 
county audits, and other agencies. 
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UC Davis Emergency Response 
Emergency response at UC Davis is provided by the UC Davis Fire Department, which is 
responsible for fire safety as well as all campus emergencies. Mutual Aid Agreements are also 
maintained with agencies in Davis and Sacramento, as well as several Yolo County agencies.  
A campus Emergency Operations Plan is overseen by the Emergency Preparedness Policy Group, 
and provides standardized operational, planning, and administrative guidelines in the event of an 
emergency. 

3.10.3  Impacts and Mitigation Measures 

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the Project. A hazardous 
materials and/or public health impact would be considered significant if it would result in any of 
the following, which are adapted from the CEQA Guidelines, Appendix G: 

• Create a significant hazard to the public or the environment through the routine transport, 
use, or disposal of hazardous materials; 

 
• Create a significant hazard to the public or the environment through reasonably 

foreseeable upset and accident conditions involving the release of hazardous materials 
into the environment; 

 
• Emit hazardous emissions or handle hazardous or acutely hazardous materials, 

substances, or waste within one-quarter mile of an existing or proposed school; 
 
• Be located on a site which is included on a list of hazardous materials sites compiled 

pursuant to Government Code Section 65962.5 and, as a result, would create a significant 
hazard to the public or the environment; 

 
• For a project located within two miles of an airport, the project would result in a safety 

hazard for people residing or working in the project area; 
 
 
• Impair implementation of or physically interfere with an adopted emergency response 

plan or emergency evacuation plan; or 
 
• Expose people or structures to a significant risk of loss, injury, or death involving 

wildland fires, including where wildlands are adjacent to urbanized areas or where 
residences are intermixed with wildlands. 

 

Methodology 
The presence of hazardous materials in the Project area was assessed through database searches 
of governmental and local records and the examination of readily available information, including 
CORTESE (CA Department of Toxic Substances Control, 2006), SLIC (CVRWQCB, 2005), and 
other databases searched by or proprietary to Environmental Data Resources, Incorporated (EDR, 
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2006). The impact analysis utilizes the information obtained through these database searches to 
identify potential impacts associated with hazards and hazardous materials. The available data 
indicates that there are no hazardous materials present within the potential areas of Project 
construction; however the final determination as to whether hazardous materials are present may 
require onsite field investigations. 

Summary of Impacts 

Table 3.10-8 provides a summary of impacts associated with the potential locations being 
considered for the Project diversion, untreated-water conveyance pipeline, water treatment plant, 
and treated-water transmission pipelines. 

TABLE 3.10-8 
IMPACT SUMMARY: HAZARDS AND HAZARDOUS MATERIALS 

Impact Diversion/Intake Siting Option 

 Option 1 Option 2 Option 3 

Impact 3.10-1:  The Project could create a significant 
hazard to the public or the environment through the 
routine transport, use, or disposal of hazardous 
materials, or through reasonably foreseeable upset and 
accident conditions involving the release of hazardous 
materials into the environment.  

LSM LSM LSM 

Impact 3.10-2: The Project could emit hazardous 
emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile 
of an existing or proposed school. 

LSM LSM LSM 

Impact 3.10-3: The Project could be located on a site 
that is included on a list of hazardous materials sites 
and, as a result, would create a significant hazard to 
the public or the environment. 

LSM LSM LSM 

Impact 3.10-4: The Project could be located within two 
miles of an airport and result in a safety hazard for 
people residing or working in the project area 

LS LS LS 

Impact 3.10-5: The Project could impair implementation 
of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan. 

LSM LSM LSM 

Impact 3.10-6: The Project could expose people or 
structures to a significant risk of loss, injury, or death 
involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are 
intermixed with wildlands. 

LSM LSM LSM 

 

 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Impacts and Mitigation Measures 
Impact 3.10-1:  The Project could create a significant hazard to the public or the 
environment through the routine transport, use, or disposal of hazardous materials, or 
through reasonable foreseeable upset and accident conditions involving the release of 
hazardous materials into the environment. (Less than Significant with Mitigation) 

Construction Impacts  
Project construction, including construction of new wells that would be located within water 
sellers’ service areas, will routinely involve the use of fuels, oils, and solvents which could be 
accidentally spilled or released from containment. Such release could expose individuals and the 
environment to hazardous materials. During excavation and construction activities, it is 
anticipated that gasoline, diesel fuel, and hydraulic fluid would be handled on the construction 
site. Equipment fueling and maintenance requirements would likely use temporary aboveground 
bulk storage tanks as well as storage in sheds or trailers. The potential for an accidental release 
exists during handling and transfer of these materials.  If a significant spill were to occur, the 
accidental release could pose a hazard both to construction employees and the environment, 
depending on the relative hazard of the material released.  Although typical construction 
management practices limit and often eliminate the impact of such accidental releases, there  
is a possibility of a spill or a release with the temporary onsite storage of hazardous materials.  
This impact is considered a potentially significant impact.   

If contaminated sediments or other chemicals are encountered, they shall be disposed of properly 
and in accordance with federal, state, and local laws and guidelines. These impacts would be 
reduced to less than significant by implementation of Mitigation Measures 3.10-1a-d. 

Project Operations Impacts 
Operation of the proposed WTP will involve routine transport, use, or disposal of hazardous or 
potentially hazardous materials. The materials described in Table 3.10-9 would be utilized at the 
WTP to help remove suspended solids, control and adjust pH, and disinfect untreated surface 
water, in order to consistently achieve mandated drinking water limitations (primary and 
secondary drinking water standards) and provide customers with a quality drinking water product. 
In addition to the chemicals listed in Table 3.10-9, paints, paint thinners, waste oils, miscellaneous 
lubricating oils, laboratory solvents, compressed acetylene and oxygen gas, and diesel fuel would 
be stored in various small quantities at the WTP site. Stored in bulk, and not presented in Table 
3.10-9, would be proprietary polymers: cationic polymer used as a coagulation agent, anionic 
polymer used as a flocculation agent, and nonionic polymer used as a filter aid. 

Chlorine or liquid sodium hypochlorite would be used for disinfection of the drinking water and 
to comply with state laws requiring residual chlorine within water distribution systems. Identical 
to common household bleach except with regards to concentration of the active ingredient 
(sodium hypochlorite), liquid sodium hypochlorite would be delivered to the site in tank trucks as 
a 12.5 percent (trade) solution. Liquid sodium hypochlorite is inherently safer and far less hazardous 
than compressed chlorine gas, commonly used in the drinking water treatment industry. Liquid 
sodium hypochlorite is moderately corrosive. However, liquid sodium hypochlorite in its natural 
liquid state poses far less severe inhalation hazard than chlorine gas.  



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3.10-12 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 3.10-9 
ANTICIPATED HAZARDOUS MATERIALS USE AT THE WTP  

Chemical Name & 
CAS Number Use, Storage, and Toxicity 

Aluminum Sulfate 
(Alum) 
CAS No. 10043-01-3 

Aluminum sulfate would be used as a coagulant in the treatment process. It would be stored as a 
liquid in four 10,000 gallon fiberglass tanks. Aluminum sulfate would be delivered as a liquid (49 
percent solution) in bulk delivery with 30 days of onsite storage provided. Aluminum sulfate is a 
known skin irritant. 

Carbon, Activated 
CAS No. 7440-44-0 

Activated carbon would be used for control of organic compounds (pesticides, pharmaceuticals, 
and naturally occurring compounds) that would affect the taste and odor of the treated water. 
Conventional treatment would use granular activated carbon; membrane treatment would use 
powdered activated carbon. The activated carbon would be delivered in 20 4,000 pound 
supersacks with 30 days of onsite storage provided. Activated carbon affects respiratory and 
cardiovascular systems. 

Sodium Hydroxide 
(Caustic Soda) 
CAS No. 7646-01-0 
 

Sodium hydroxide would be used for pH control. It would be stored in four 5,000 gallon steel 
drums. Sodium hydroxide would be delivered as a liquid (25 percent solution) in bulk delivery with 
seven days of onsite storage provided. Sodium hydroxide is extremely corrosive. 

Sodium Hypochlorite 
(Bleach) 
CAS No. 1310-7302 

Sodium hypochlorite would be used for filter pretreatment, disinfection, and maintaining a 
chlorine residual in the finished water. It would be stored in four 5,000 gallon fiberglass tanks. 
Sodium hypochlorite would be delivered as a liquid (12.5 percent solution) in tank trucks with 30 
days of onsite storage provided. Sodium hypochlorite ingestion can cause severe gastrointestinal 
corrosion. Inhalation of sodium hypochlorite fumes can cause pulmonary edema.  

Citric Acid 
CAS No. 5949-29-1 

Citric acid would be used for membrane cleaning.  It would be stored in two 270-gallon polyethylene 
tanks.  Citric acid would be delivered as a liquid with 60 days of onsite storage.  There would be 
approximately six cleanings per year.  Citric acid is an eye, skin, and respiratory irritant. 

Sodium Bisulfite 
CAS No. 7631-90-5 
 

Sodium bisulfite would be used for membrane cleaning.  It would be stored in a 300-gallon 
polyethylene tank. Sodium bisulfite would be delivered as a liquid with 60 days of onsite storage. There 
would be approximately six cleanings per year. Sodium bisulfite is an eye, skin, and respiratory irritant. 

Liquid Oxygen 
CAS No.  7782-44-7 
 

Liquid oxygen would be stored in a steel tank at the WTP and would be used in the ozonation 
process.  Approximately 20,000 gallons would be stored.  Oxygen is a neutral gas that can support 
combustion.  Because oxygen would be stored in a liquid state, it would be under great pressure.  

 

SOURCE: Merck (2004) 

Water Transfer Impacts 
Based on land use information regarding the location of upstream water rights holders’ 
groundwater wells, as described in Section 3.5, there is no information that indicates the presence 
of hazardous materials at the proposed well sites or historic land uses that may pose a residual 
hazard. The transfer of water supplies from senior water rights holders in the Sacramento River 
basin will not use materials that would create a potential hazard or result in the release of 
hazardous materials to the environment. However, pumping of groundwater within water sellers’ 
service areas, to be used as a replacement for transferred water, would likely involve the use of 
diesel-powered pumps. Diesel fuel, hydraulic oil, and other hazardous materials would be utilized 
in conjunction with these pumps, and potential exists for the accidental release of these materials 
into the environment. This potential impact would be reduced to less than significant by the 
implementation of mitigation measures 3.10-1a-d.  
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Mitigation Measures 

Mitigation Measure 3.10-1a:  The Project Partners shall ensure, through the enforcement of 
contractual obligations, that all contractors transport, store and handle construction-related 
hazardous materials in a manner consistent with relevant regulations and guidelines, 
including those recommended and enforced by the Department of Transportation, California 
RWQCB, the local fire departments, and the local environmental health department. 

• Recommendations shall include as appropriate transporting and storing materials  
in appropriate and approved containers, maintaining required clearances, and 
handling materials using applicable federal, state and/or local regulatory agency 
protocols. In addition, all precautions required by the CVRWQCB issued NPDES 
construction activity stormwater permits will be taken to ensure that no hazardous 
materials enter any nearby waterways. 

In the event of a spill, the Project Partners shall ensure, through the enforcement of 
contractual obligations, that all contractors immediately control the source of any leak and 
immediately contain any spill utilizing appropriate spill containment and countermeasures. 
If required by the local fire departments, the local environmental health department, or any 
other regulatory agency, contaminated media shall be collected and disposed of at an offsite 
facility approved to accept such media. 

Mitigation Measure 3.10-1b:  The storage, handling, and use of the construction-related 
hazardous materials shall be in accordance with applicable federal, state, and local laws.  
Construction-related hazardous materials and hazardous wastes (e.g., fuels and waste oils) 
shall be stored away from stream channels and steep banks to prevent these materials from 
entering surface waters in the event of an accidental release. These materials shall be kept 
at sufficient distance (at least 500 feet) from nearby residences or other potential sensitive 
land uses.  This includes materials stored for expected use, materials in equipment and 
vehicles, and waste materials.  

Mitigation Measure 3.10-1c:  Implement Best Management Practices described in 
Mitigation Measure 3.4-1b for controlling pollutant sources that could affect stormwater 
discharges from construction sites. 

Mitigation Measure 3.10-1d: The Project Partners or their designated construction 
contractor shall prepare a Hazardous Materials Management Plan (HMMP) for construction 
of the Project. The HMMP will shall provide for safe storage, containment, and disposal of 
chemicals and hazardous materials related to Project construction, including waste 
materials. The plan shall include, but shall not be limited to, the following: 

• A description of hazardous materials and hazardous wastes 

• Handling, transport, treatment, and disposal procedures, as relevant for each 
hazardous material or hazardous waste 

• Preparedness, prevention, contingency, and emergency procedures, including 
emergency contact information 

• Personnel training including, but not limited to: (1) recognition of existing  
or potential hazards resulting from accidental spills or other releases;  
(2) implementation of evacuation, notification, and other emergency response 
procedures; (3) management, awareness, and handling of hazardous materials  
and hazardous wastes, as required by their level of responsibility 
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• An MSDS shall be kept on-site for each on-site, hazardous chemical 

• Hazardous material storage areas, including temporary storage areas, shall be 
equipped with secondary containment sufficient in size to contain the volume of 
the largest container or tank 

• Equipment maintenance procedures 

The HMMP shall be made a condition of contractual obligation and shall be available for 
review by construction inspectors and implementation compliance shall be monitored. 

Impact Significance After Mitigation:  Less than significant. 

_________________________ 

Impact 3.10-2:  The Project could emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one-quarter mile of an existing or 
proposed school. (Less than Significant with Mitigation) 

Construction Impacts  
There are no existing schools within one-quarter mile of the construction sites at the locations 
being considered for the diversion/intake, conveyance pipeline, or WTP. There are, however, 
several existing schools located within one-quarter mile of construction activities associated with 
the potential routes for the treated water transmission pipelines. These include Woodland 
Community College, Pioneer High School, Woodland Christian High School, Woodland 
Christian School, North Davis Elementary School, Birch Lane Elementary School, Davis High 
School, Martin Luther King High School, and the University of California, Davis.  

Impact 3.10-2 generally concerns Project activities that would introduce new hazardous 
conditions. This impact typically relates to new sources that would require a permit from the  
State of California for their operation. However, one of the LUST sites (listed in Table 3.10-10) 
that could be potentially disturbed by the proposed treated water distribution lines is located 
within one-quarter mile of a school.  

Sources of airborne pollution due to excavation and installation of new treated water transmission 
pipelines within the Cities of Woodland and Davis would be limited to dust, gasoline, and diesel 
emissions. However, these emissions would be less than significant or otherwise mitigated by 
adhering to mitigation measures 3.8-1a and 3.8-1b. Application of these mitigation measures, as 
well as mitigation measure 3.10-2, would reduce potential construction-related impacts to less 
than significant. 
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TABLE 3.10-10 
LUST SITE LOCATED WITHIN ONE-QUARTER MILE OF SCHOOLS THAT  

MAY BE DISTURBED DURING PROJECT CONSTRUCTION 

Site Name Address Substance School Affected School Address 
Distance From 

School 

HUNT/WESSON 1111 Covell 
Blvd., Davis 

Gasoline North Davis 
Elementary School 

555 East 14th Street 0.25 miles 

 

 
Source: ESA, 2006 
 

Project Operations & Water Transfer Impacts 
Operations of the water supply Project or implementation of water transfers from senior water 
users would not result in emitting hazardous materials within one-quarter mile of and existing or 
proposed school. Although many of the water sellers would install wells to effect the water 
transfer and a portion of these pumps would likely be diesel-powered, none of the proposed well 
locations is within one quarter-mile of a school. Therefore, no impact would occur. 

Mitigation Measure 

Mitigation Measure 3.10-2: To mitigate potential release of acutely hazardous substances 
within one-quarter mile of any school, an investigation of the extent of LUST-related 
contamination shall be undertaken  as part of Project engineering and design. The 
investigation shall assess the potential for disturbing contaminated areas by the treated 
water pipeline installation, within the areas indicated in Table 3.10-10. The contaminated 
areas shall either be avoided, or any work done within contaminated areas shall be 
undertaken in compliance with standards approved by the DTSC or Yolo County Health 
Department (Yolo County Health Department, 2007) to ensure that the soil disturbance will 
not result in the release of hazardous materials.  

Impact Significance After Mitigation:  Less than significant. 

_________________________ 

Impact 3.10-3:  The Project could be located on a site that is included on a list of hazardous 
materials sites and, as a result, would create a significant hazard to the public or the 
environment (Less than Significant with Mitigation).  

Construction Impacts 
None of the potential locations for the diversion/intake facilities or WTP is located on a 
hazardous materials site that is known to be on a list compiled pursuant to Government Code 
Section 65962.5. However, the untreated water pipeline alignments for diversion/intake Options 2 
and 3, as well as the treated water transmission pipelines are located within close proximity to 
contaminated areas.  
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Project Operations & Water Transfer Impacts 
As stated under Impact 3.10-1 above, available information about the upstream water seller 
groundwater well sites does not indicate the presence of hazardous materials any of at the 
potential well sites. No disturbance to known hazardous materials sites would occur during 
Project operations or implementation of water transfers. Therefore, no impacts are anticipated. 

Mitigation Measure 3.10-3: To mitigate potential hazards resulting from disturbing 
contaminated areas, the extent of contamination from hazardous materials sites within  
or adjacent to the Project construction area shall be delineated during final design. Disturbance 
to contaminated areas during Project construction shall be avoided, or any work done within 
contaminated areas shall be undertaken in compliance with standards approved by the 
DTSC or Yolo County Health Department (Yolo County, 2007) to ensure that hazardous 
materials will not be released as a result of the ground disturbance. 

Additionally, if unidentified contaminated soil and/or groundwater are encountered, or if 
suspected contamination is encountered during any construction activities, work shall be 
halted in the area of potential exposure, and the type and extent of contamination shall be 
identified. A qualified professional, in consultation with appropriate regulatory agencies, 
will then develop and implement a plan to remediate the contamination and properly 
dispose of the contaminated material. 

Impact Significance After Mitigation: Less than significant. 

_________________________ 

Impact 3.10-4:  The Project could be located within two miles of an airport and result in a 
safety hazard for people residing or working in the Project area. (Less than Significant) 

Construction and Project Operations Impacts 

Option 1 
Diversion/intake siting Option 1 and its associated pipeline route are located about 1.5 miles from 
Sacramento International Airport. Because Project construction would be temporary in duration 
and because operations of the diversion/intake facility would be done remotely with infrequent 
periodic staff visits for maintenance, this facility would not pose a safety hazard to people 
working in the Project area. The proposed Project construction and operations activities would 
not result in a safety hazard for people residing or working in the area due to proximity to the 
airport. Therefore this impact would be less than significant. 

Options 2 and 3 
No portion of diversion/intake siting Options 2 or 3 is located within two miles of an airport. 
Therefore this impact would be less than significant.  

Water Transfer Impacts 
No airport-related safety hazards would result from implementation of water transfers from senior 
water users in the Sacramento River basin. No impact would occur. 
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Mitigation: None Required. 

_________________________ 

Impact 3.10-5:  The Project could impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation plan. (Less than Significant 
with Mitigation) 

Construction Impacts  
The Project is not expected to involve any activities that would interfere with emergency response 
plans or evacuation plans in place through the California OES, Yolo County, the cities of Davis 
or Woodland, or UC Davis campus. However, during construction of those Project features 
located on public roadways, construction activity could interfere with or obstruct access by 
emergency vehicles. With the implementation of Mitigation Measures 3.10-5a and 3.10-5b, this 
impact would be reduced to less than significant. 

Project Operations and Water Transfer Impacts 
No impairment or interference with any locally adopted emergency response or evacuation plan is 
anticipated because of Project operations or water transfer options. 

Mitigation Measure 

 Mitigation Measure 3.10-5a: Implement Mitigation Measure 3.12-1b, Traffic control plan 
from the Transportation section, which includes provisions for notifying emergency 
responders as well as local residents of scheduled or potential Project-related impairments 
to roadway operations, traffic movement and circulation. 
 
Mitigation Measure 3.10-5b: Ensure that, in areas where construction activity is taking 
place within a roadway, sufficient roadway width remains so that roadway is passable by 
emergency vehicles. 

 
Impact Significance After Mitigation: Less than Significant. 

_________________________ 

Impact 3.10-6:  The Project could expose people or structures to a significant risk of loss, injury, 
or death involving wildland fires, including where wildlands are adjacent to urbanized areas or 
where residences are intermixed with wildlands. (Less than Significant with Mitigation) 

Construction Impacts   

A large portion of the Project is located in rural areas where the risk of wildland fire is considered 
to be moderate to high. Construction equipment and vehicles could come in contact with 
vegetated areas in the vicinity of the Project, potentially igniting dry vegetation. This impact is 
considered to be potentially significant; however it would be mitigated to a less-than-significant 
level with the implementation of appropriate mitigation measures presented below.   
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Project Operations and Water Transfer Impacts 

Neither Project operations nor implementation of water transfers from senior water users are 
anticipated to expose people or structures to fires that would result in loss, injury, or death. The 
components of the Project that run on electricity shall be built to current codes requiring that 
wiring standards avoid potentially hazardous/fire-causing conditions. Additionally, standard fire 
suppression measures, such as flame-resistant roof tiles, shall be incorporated into the Project 
design. Therefore, Project operations would not increase the risk of fire. No impact would occur. 

Mitigation Measures 

Measure 3.10-6a: The Project Partners shall ensure, through the enforcement of 
contractual obligations that during construction, staging areas, welding areas, or areas 
slated for development using spark-producing equipment shall be cleared of dried 
vegetation or other materials that could serve as fire fuel. The Project Partners shall keep 
these areas clear of combustible materials in order to maintain a firebreak. Any construction 
equipment that normally includes a spark arrester shall be equipped with an arrester in  
good working order. This includes, but is not limited to, vehicles, heavy equipment, and 
chainsaws. 

Measure 3.10-6b:  Work crews shall be required to carry sufficient fire suppression equipment 
to ensure that any fire resulting from construction activities is immediately extinguished.  All 
off-road equipment using internal combustion engines shall be equipped with spark arrestors. 

Impact Significance After Mitigation. Less than significant. 

_________________________ 
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3.11  Public Health and Safety 
This chapter provides a discussion of the public health issues related to substituting existing groundwater 
supplies with Sacramento River water as the primary source of drinking water supply within the Project 
Partners’ service areas. The chapter reviews the potential changes to drinking water quality, discusses 
associated regulatory framework, and presents an analysis of potential Project-related health risks.  

3.11.1  Environmental Setting 
Existing Conditions 
Contaminants in drinking water can be benign or harmful to human health, depending on their chemical 
properties and the concentrations at which they are present.  Many contaminants that present a known 
adverse risk to public heath in drinking water are regulated on the federal and/or state levels. There are 
many other contaminants without drinking water regulations, and the EPA has ongoing studies of certain 
contaminants to determine if health standards for them are warranted in the future (EPS, 2001). However, 
the total removal of harmful contaminants from sources of drinking water normally is infeasible or 
impossible (EPA, 2001).  

The ability to detect trace levels of contaminants is improving with the advancement of analytical 
techniques. The scientific community is discovering and detecting more contaminants in drinking water 
supplies at trace amounts, often at the parts-per-billion or parts-per-trillion level.  Many of these 
contaminants derive from agriculture, treated wastewater effluent, urban runoff, and industrial sources.  
Quantifying the threat posed to a population by any single contaminant (a health risk assessment) relies 
on substantial amounts of data from epidemiological and toxological studies, and may take years, 
sometimes decades to develop.  

Groundwater Quality 
The Cities of Davis and Woodland and the UC Davis campus currently rely exclusively on groundwater from 
two aquifers to meet their drinking water needs. The City of Davis obtains water from both the intermediate 
and deep aquifer, and UC Davis draws all of its drinking water supply from the deep aquifer. The City of 
Woodland relies solely on groundwater from intermediate aquifers to meet its drinking water needs.  

The quality of the groundwater presently utilized by the Project Partners for drinking water is considered 
generally good for municipal uses (DWR, 2004a). However, water quality impairments occurring at 
isolated wells have included high levels of total dissolved solids, boron, and selenium (Evenson, 1985; 
Yolo County Flood Control and Water Conservation District (YCFCWCD), 1992; DWR, 2004a). Table 
3.11-1 describes the existing water quality from intermediate and deep aquifer sources for each Project 
Partner. As shown in Table 3.11-1, the only exceedance of a Primary Drinking Water Standard was a one-
time exceedance of the Total Coliform bacteria standard. During February 2005, 78 bacteriological samples 
were collected from the Davis/El Macero water distribution system. Four of these samples, or 5.1%, were 
positive for coliform bacteria and the drinking water standard was not met for the month. Additional samples 
were analyzed and found to be free of coliform bacteria. 

High levels of chromium, nitrate, and iron were also detected but remained within allowable standards. 
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Groundwater Treatment 
In January 1993, the City of Woodland installed a wellhead chlorination system to control 
coliform bacteria. The City of Davis and UC Davis installed chlorination systems for their water 
supplies in 1994.  The City of Davis installed a wellhead chlorination system after several wells 
were found to contain small amounts of bacteria, and all of the Project Partners maintain residual 
chlorination within their distribution systems, in accordance with state law. Refer to Section 3.3, 
Groundwater Hydrology and Quality, for additional information about groundwater quality and 
treatment in the Project area. 

Water Quality of the Sacramento River 
Untreated water at the Bryte Bend Water Treatment Plant (BBWTP), located on the Sacramento 
River immediately downstream from the Project site, has good quality, as indicated in Table 3.2-2 
in section 3.2 of this document. The untreated water routinely meets all municipal drinking water 
maximum concentration levels (MCLs), as established by federal and state regulations, except for 
turbidity and odor. These latter constituents are reduced to below MCLs during water treatment. 
Sacramento River water is also expected to contain elevated bacterial counts, as is typical in a 
non-disinfected surface water source. Bacterial levels at the BBWTP are reduced to acceptable 
levels during water treatment. No regulated volatile organic chemicals or synthetic organic 
chemicals were detected, and therefore not considered further. For additional information about 
the water quality of the Sacramento River, refer to section 3.2 of this Draft EIR, which discusses 
surface water hydrology and quality. 

Water Quality Parameters of Concern and Potential Treatment Solutions 
Although Sacramento River water quality is generally good, the water may contain numerous 
contaminants pertinent to human health if used as a drinking water supply. This section 
summarizes known contaminant levels in Sacramento River water and the Project Partners’ 
current groundwater supply that may present potential health risks to end users within the Project 
Partners’ service areas. This section also summarizes the conventional drinking water treatment 
processes that would be needed to reduce specific contaminants or groups of contaminants. Data 
were collated from annual water quality reports published by the Project Partners, as well as other 
published reports (West Yost, 2002, Yolo County 2006). The following drinking water treatment 
processes are considered to be conventional: pH adjustment and disinfection for groundwater; 
conventional sedimentation, filtration, pH adjustment, and disinfection for surface water. Other 
treatment processes required to treat certain contaminants, above and beyond these basic steps, 
are discussed in the sections below.  

Table 3.11-2 shows the primary water quality constituents that may pose a public health threat if 
present at excessive levels, and their sources. Groundwater quality constituents that were within 
regulated levels for the Project Partners’ current water supplies are not included in this table, but 
are instead addressed in Chapter 3.3 of this document. The importance of each of these drinking 
water constituents is discussed further in this section. 
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TABLE 3.11-2 

WATER QUALITY CONSIDERATIONS 

Parameter 
Public 

Health Issue 

Groundwater 
Quality 

Concern 

Sacramento 
River Water 

Quality 
Considerations 

Treatable with 
Typical* 

Processes? 

Turbidity     

Total Organic Carbon (TOC) 
Reacts to 

form 
disinfection 
byproducts 

   

Trihalomethanes 
(Disinfection By-Products)     

Chromium-6    
some removal in 
typical treatment 

processes 
Industrial Organic 
Pollutants potential     

Selenium  City of Davis   

Nitrates     

Pesticides     
Urban Wastewater Effluent-
Related Constituents 
[Endocrine Disrupting 
Compounds (EDCs) & 
Personal Care Products 
(PPCPs)] 

potential     

Mercury 
Not regarded 
as concern in 
drinking water 

 
Not regarded as 

concern in 
drinking water 

 

Agriculture-Related 
Constituents potential    

Urban Runoff Contaminants   
Not regarded as 

concern in 
drinking water 

 

 
 
* Note: “typical” processes considered to be pH adjustment and disinfection for groundwater treatment; and 
conventional sedimentation, filtration, pH adjustment, and disinfection for surface water treatment.  
Source: MWH 2006 and DWR 2001.   

 
 

Turbidity 
Turbidity is a measurement of the degree to which light is obstructed by substances in water.  It is 
used as a surrogate measurement for the concentration of particulate matter in water.  Turbidity 
occurs in surface waters, and often spikes in concentration as a consequence of surface runoff 
from storm events. Turbidity is typically of greater concern in raw surface waters than in 
groundwaters. 

Turbidity is a problem for treated water because high levels may shield microorganisms from 
disinfectants. To ensure adequate disinfection, turbidity of treated water must never exceed 1 
turbidity unit (NTU), and may not exceed 0.3 NTU in at least 95% of daily samples in any month.  
Turbidity is also a secondary standard for aesthetic reasons, and is limited to 5 NTU in treated 
water. 
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Elevated turbidity levels require higher coagulant doses at WTPs and result in greater sludge 
production, with increased operating costs and potentially reduced treatment capacity.  

Total Organic Carbon 
Total Organic Carbon (TOC) occurs naturally in Sacramento River waters and groundwater, and 
is derived from plant, animal, and microorganism decomposition or excretion. Concentrations of 
TOC are typically higher in raw surface water than in groundwater.  

TOC does not directly affect health, but instead combines with chlorine during the drinking water 
disinfection process, creating byproducts that are carcinogenic (Dunnick & Melnick, 1993). 
These disinfection byproducts include trihalomethanes (THMs) and haloacetic acids (HAAs). 
While there is no specific maximum contaminant level (MCL) for TOC, EPA’s Enhanced Surface 
Water Treatment Rule (ESWTR) requires that conventional water treatment plants remove a 
percentage of the TOC present in the water supply. The percentage required for removal varies, 
with higher TOC levels requiring higher removal percentages. Municipal water treatment plants 
with more than 4 mg/L TOC in their source water are required to utilize enhanced coagulation in 
their treatment process. 

Trihalomethanes, specifically chloroform, bromodichloromethane, and dibromochloromethane, 
have been detected within treated Sacramento River water from the Bryte Bend Water Treatment 
Plant (BBWTP) (see Table 3.11-1). However, total trihalomethanes did not exceed the MCL of 
80 μg/L. 

TOC can also indirectly affect the formation of an inorganic disinfection by-product (DBP), 
bromate, at WTPs that utilize ozone and have sufficient levels of bromide in the source water. 
However, bromide concentrations in the Sacramento River average 18 μg/L (CALFED, 2000), 
which is well below levels expected to form disinfection by-products (e.g., approximately  
100 μg/L; Huang et al., 2003). Water treatment plants receiving water with higher TOC 
concentrations may require treatment process improvements or incur greater operating costs  
to produce water that provides an equivalent level of public health protection. 

Nitrates  
Nitrogen not used up by plants or returned to the atmosphere is converted to nitrate in the soil, 
which is soluble in water and can easily leach into the water table. Nitrates in drinking water 
supplies are commonly derived from agricultural chemicals such as inorganic fertilizer and 
animal manure, but are also released into the atmosphere by automobiles and industrial plants that 
burn fossil fuels. Because nitrates primarily originate from agricultural run-off and infiltration, 
there is concern that nitrate levels will continue to rise in the intermediate wells in the Project 
Partners’ service area in the future. While some amount of nitrate is present within surface water 
from the Sacramento River, levels are typically much lower than groundwater, primarily because 
nitrates originate with agriculture and remain on land as water infiltrates, are very diluted if 
discharged to surface waters, or are naturally attenuated in surface waters. 
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Nitrates are of concern in groundwater because, although still below the MCL, they currently 
exhibit an increasing trend within some of the water supply wells of the cities of Davis and 
Woodland. Ingestion of nitrate in drinking water by infants can cause low oxygen levels in the 
blood, commonly known as Blue Baby Syndrome, but regulations limit nitrate levels to well 
below this threshold. The federal MCL for nitrate is 45 mg/L. 

Typical water treatment processes for groundwater and surface water do not remove nitrate.  If 
nitrate is a significant concern (i.e., if it is above or approaching regulatory limits), ion exchange 
or granular activated carbon filtration may be required at a substantial cost. Nitrate is a common 
pollutant in groundwater because bacteria in soil can convert atmospheric nitrogen to nitrate; to 
the contrary, nitrate does not typically accumulate in surface water because it is taken up as a 
nutrient for vegetation. 

Chromium-6 
Chromium is a naturally occurring element found in soils. Chromium-6 can be found in the 
environment, or more commonly in waste generated by industries, such as metal finishing, dying, 
electronics, metallurgy, and others. Chromium-6 may also be found naturally in groundwater. 

Chromium-6 is a concern in groundwater because it has been detected at or above the MCL in the 
shallow City of Davis/UC Davis aquifer and the Woodland groundwater supply.  Chromium-6 is 
a suspected carcinogen. Currently, chromium in drinking water is regulated as total chromium, 
with an MCL of 50 ug/L. Health concerns have prompted the Department of Health Services to 
pursue an MCL that is specific for chromium-6, and the process is currently underway. 
Sacramento River water does not contain chomium-6 levels high enough to affect public health. 

Typical water treatment for groundwater does not remove chromium-6, but some may be 
removed via a coagulation/filtration process in surface water treatment. Ion exchange, reverse 
osmosis, or granular activated carbon filtration may be required to remove chromium-6, although 
cost may be substantial. 

Selenium 
Naturally occurring selenium is released through both natural processes (selenium deposits  
within soils are regional) and anthropogenic activities. Used mainly in the electronics and glass 
industries, selenium is also added as a trace nutrient in phosphate fertilizers. Selenium is toxic at 
high concentrations, and is therefore regulated, with a state MCL of 50 ppb in drinking water. 
Sacramento River water does not contain selenium levels high enough to affect public health, 
although groundwater within the Project Partners’ service areas, especially the City of Davis,  
may contain elevated selenium levels, but still less than the applicable MCL. 

Typical water treatment for groundwater does not remove selenium, but some may be  
removed via coagulation/filtration process in surface water treatment. Ion exchange, reverse 
osmosis, or granular activated carbon filtration can remove high concentrations of selenium at a 
substantial cost. 
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Mercury 
Historic gold mining practices in the 1850’s to 1880’s released substantial amounts of mercury 
into California waterways. Some of this mercury was carried to downstream environments, while 
more leaked from the manmade recovery troughs into the soils, leaving a legacy of water quality 
contamination in many watersheds. It has been estimated that 1000 tons of mercury were lost in 
the mining processes in the gold rush, mostly in the Sierra Nevada (Alpers, 2005). Localized 
areas of high concentration still exist today, with drainage and runoff contributions causing over 
20 water bodies to have fish consumption advisories. However, in the Sacramento River, in the 
vicinity of the proposed Project, mercury concentrations are within applicable water quality 
standards (City of Davis and UC Davis, 2002). 

Agriculture-Related Constituents 
Agriculture in the Sacramento River watershed is common, with irrigated agriculture covering a 
total area greater than 2 million acres, and livestock operations with more than 570,000 cattle and 
calves.  Drainage and runoff from agriculture can be a source of pesticides, TOC, 
Cryptosporidium spp. bacteria, and other compounds.  

Agricultural pesticides are synthetic chemicals often used in large-scale agricultural applications. 
Due to the prevalence of agriculture within the Sacramento River watershed, there is potential for 
pesticide contamination of surface water and groundwater.  

Although pesticides are typically designed to target the function of only specific pests, they may 
still have a range of effects on human health. Because agricultural pests develop pesticide 
resistance over time, and because regulations have required discontinuation of specific pesticides, 
the suite of pesticides applied by the farm industry changes over time. Potential effects to human 
health are therefore difficult to quantify, and the health effects of many newer pesticides remain 
largely unknown. Pesticides in natural waters are minimized with Best Management Practices and 
other regulatory and voluntary measures (EPA, 2005). 

Major pesticides and herbicides that have been detected in the Sacramento River watershed at 
trace concentrations include those listed below (USGS 1998, Domagalski 2000).  Some 
concentrations were so low that the analytical methods used could not definitively quantify the 
levels detected. Both sampling sites considered in compiling this list were along the Sacramento 
River, near the Yolo Bypass.  

 Thiobencarb 
 Carbofuran 
 Diazinon 
 Dacthal 
 Ethyl dipropylthiolocarbamate (EPTC) 
 Malathion 
 Metribuzin 
 Napropamide 

 Pronamide 
 Trifluralin 
 Carbaryl 
 Metolachlor 
 Simazine 
 Historical pesticides that have been 

restricted or eliminated (e.g. DDT, 
molinate) 
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Annual monitoring at the Bryte Bend Water Treatment Plant (BBWTP) checks for dozens of 
pesticides.  Although some were detected at low levels, all were below MCLs (City of West 
Sacramento, 2006).  

Typical drinking water treatment practices do not target pesticides for removal. Activated carbon 
or reverse osmosis filters can be effective at removing most pesticides from water at moderate to 
high additional costs.   

Industrial Organic Pollutants 
Industrial wastes can contain a broad range of chemicals such as petroleum-based contaminants, 
solvents, dry cleaning chemicals, chlorinated hydrocarbons, and many others. These compounds 
occur at hazardous levels more frequently in groundwater, where they accumulate and spread as a 
result of industrial seepage and groundwater flow. 

Industrial wastes are a concern in groundwater because they have been detected in seepage in 
areas of the intermediate-depth City of Davis aquifer. These compounds can be detrimental to 
human health, and may or may not be regulated as constituents in drinking water supplies. 
Surface waters may also be susceptible to contamination by industrial organic pollutants. 
Industrial organic pollutants however, have not been detected in the Sacramento River near any 
of the locations being considered for the  Project diversion/intake facilities, as indicated by water 
quality sampling at the BBWTP (City of West Sacramento, 2006).  

Typical treatment processes do not remove industrial organic pollutants, but they can be removed 
through granular activated carbon filtration or reverse osmosis at a significant cost. A more 
common approach to reducing industrial organic pollutants from groundwater used for drinking 
water supply is to remove contaminated wells from service. 

Urban Runoff Contaminants 
Urban run-off consists of water that has drained from non-porous surfaces in densely populated 
areas. Any form of precipitation and/or irrigation can wash away materials from these impervious 
surfaces, since urban terrain is non-porous and does not have the ability to filter or biodegrade 
contaminants like natural soil does.  Suspended sediment is the primary pollutant in urban runoff, 
which also contains oil, grease, pesticides, road salts, metals, bacteria and viruses, and toxic 
chemicals from automobiles. While urban runoff contaminants are likely to be present in 
Sacramento River water at trace concentrations, they are not present in detectable concentrations 
in the river at the proposed Project diversion/intake siting options, as indicated by water quality 
sampling at the BBWTP (City of West Sacramento, 2006). 

Urban Wastewater Effluent-Related Constituents 
There are at least five major urban areas upstream of the proposed intake location: Redding, Red 
Bluff, Chico, Oroville, and Yuba City/Marysville. These urban areas represent potential sources 
of treated wastewater effluent in the Sacramento River.  
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All wastewater effluent discharged to surface waters is regulated by the Regional Water 
Quality Control Board (RWQCB) and must be adequately treated and monitored to minimize 
impacts to the receiving water. Permits are renewed periodically to ensure that they remain 
protective in the face of changing knowledge and regulations. Therefore, for conventional 
toxic compounds, treated wastewater contributions to surface water do not typically present a 
risk to human health, especially when combined with the surface water treatment process 
prior to human consumption.  

However, many constituents that are not yet regulated are commonly found within treated 
wastewater effluent, including pharmaceuticals and personal care products (PPCPs) and 
endocrine disrupting compounds (EDCs). Typical examples of these compounds found at trace 
levels in wastewater effluent include: 

 Veterinary and human antibiotics 
 Prescription drugs (e.g., antacids, analgesics, antidepressants) 
 Nonprescription drugs (e.g., caffeine, acetaminophen)  
 Personal care products (e.g., fragrances, antioxidants) 
 Household products (e.g., solvents, disinfectants, detergents) 
 Industrial products in the household (e.g., plasticizers, fire retardants, insecticides) 
 Steroids and hormones 

The U.S. Geological Survey (USGS) completed a water quality survey in 1999-2000 to study 
the levels of pharmaceuticals, hormones, and other organic wastewater contaminants in 
surface waters across the U.S. subject to the treated wastewater discharges of urban areas 
(Kolpin, et al., 2002). In this study, 95 compounds were analyzed, representing a wide range 
of compounds likely to be present in treated wastewater effluent, including those groups 
listed above. One of the sampling sites was on the Sacramento River, near the discharge from 
the Sacramento Regional Wastewater Treatment Plant located downstream of the proposed 
project diversion alternative locations. Trace concentrations of three PPCPs (acetaminophen, 
cholesterol, and mestranol) were detected in the samples from the Sacramento River. The 
other 92 compounds tested were not detected at levels the USGS was capable of measuring. 
Concentrations of acetaminophen, cholesterol, and mestranol were very low, and would have 
required ingestion of 1,200 to over 5 million gallons of untreated wastewater to amount to the 
equivalent of a single dose of mestranol or acetaminophen, respectively. 

Typical water treatment processes for groundwater and surface water are not designed to remove 
EDCs and PPCPs, although some incidental removal does take place. To target their removal, 
reverse osmosis is considered the best available technology, but can only be implemented at a 
high cost. 
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Water Treatment Options for Water Pollutants 
Figure 3.11-1 below outlines potential treatment measures for several classes of  
compounds considered in this analysis. Typical water treatment processes may include pH 
adjustment, chlorine disinfection, sedimentation, and filtration. Of the treatments shown on 
Figure 3.11-1, UV and Coagulation/Flocculation would be present at the WTP. Advanced 
technologies such as activated carbon filtration and reverse osmosis are generally not applied 
because of high cost. 

 
 

Source: Modified from Snyder et al., 2003 
Blue highlight indicates technologies that would be utilized at the 
proposed WTP 

 

3.11.2  Regulatory Setting 
This section discusses the federal, state, and local water laws, policies, and regulations that would 
apply to the proposed Project. 

Figure 3.11-1 
Effectiveness of Various Treatment 

Technologies for Contaminant Removal 
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Federal 

Clean Water Act 
The Clean Water Act (CWA) established the basic structure for regulating discharges of 
pollutants into the waters of the U.S. The Act specifies a variety of regulatory and non-regulatory 
tools to sharply reduce direct pollutant discharges into waterways, finance municipal wastewater 
treatment facilities, and manage polluted runoff. 

Section 404 of the CWA establishes a program to regulate the discharge of dredged and fill 
material into waters of the U.S., including some wetlands. Activities in waters of the U.S. that are 
regulated under this program include fills for development, water resource projects (e.g., dams 
and levees), infrastructure development (e.g., highways and airports), and conversion of wetlands 
to uplands for farming and forestry. Under Section 404, any person or public agency proposing to 
locate a structure, excavate, or discharge dredged or fill material into waters of the U.S. or to 
transport dredged material for the purpose of dumping it into ocean waters must obtain a permit 
for the proposed activity from the U.S. Army Corps of Engineers (ACOE). The Project Partners 
will be required obtain a Section 404 permit for the Project. 

Under Section 401 of the CWA, every applicant for a federal permit or license for any activity 
which may result in a discharge to a water body must obtain a Water Quality Certification that the 
proposed activity will comply with applicable water quality standards. The Project will need to 
obtain a Section 401 Water Quality Certification, issued by the State Water Resources Control 
Board (SWRCB), to complete requirements for obtaining a Section 404 permit from the ACOE or 
permits from other federal agencies. 

CWA Section 402 regulates point and nonpoint source discharges to surface waters through the 
National Pollutant Discharge Elimination System (NPDES) program. In California, the SWRCB 
oversees the NPDES program, which is administered by the RWQCBs. The NPDES program 
provides for both general permits (those that cover a number of similar or related activities) and 
individual permits. Construction of the Project will require a General Construction Permit for 
stormwater discharges and a dewatering permit; operation will require a General Industrial Permit 
for stormwater discharges.  

Enhanced Surface Water Treatment Rule 
The Enhanced Surface Water Treatment Rule (ESWTR) is a U.S. EPA regulation that protects 
against microbial organisms in drinking water, particularly Cryptosporidium, and health threats 
from disinfection by-products. A set of rules are aimed at reducing effects from these threats. 
Specifically, the rules address acceptable limits for Cryptosporidium methods for reducing potential 
for presence of Cryptosporidium, and techniques to reduce risks associated with disinfection by-
products. Implementation of the Rule was required by January 1, 2002 (U.S. EPA, 2007). 
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State 

Porter-Cologne Act 
Under the Porter-Cologne Act, water quality objectives are limits or levels of water quality 
constituents or characteristics that are established for reasonable protection of beneficial uses. The 
Porter-Cologne Act requires the RWQCBs to establish water quality objectives, while acknowledging 
that water quality may be changed to some degree without unreasonably affecting beneficial uses. 
Designated beneficial uses, together with the corresponding water quality objectives, also constitute 
water quality standards under the Clean Water Act. Therefore, the water quality objectives form the 
regulatory references for meeting State and Federal requirements for water quality control. A change 
in water quality is only allowed if the change is consistent with the maximum beneficial use of the 
waters of the State, does not unreasonably affect the present or anticipated beneficial uses, and 
does not result in water quality less than that prescribed in the water quality control plans 
(CVRWQCB, 1998). 

Basin Plans and Water Quality Objectives 
The Porter-Cologne Act provides for the development and periodic review of water quality 
control plans (basin plans) that designate beneficial uses of California’s major rivers and 
groundwater basins and establish narrative and numerical water quality objectives for those 
waters. Beneficial uses represent the services and qualities of a water body (i.e., the reasons why 
the water body is considered valuable), while water quality objectives represent the standards 
necessary to protect and support those beneficial uses. Basin plans are primarily implemented by 
using the NPDES permitting system and the issuance of waste discharge requirements (WDRs) to 
regulate waste discharges so that water quality objectives are met. Basin plans provide the 
technical basis for determining waste discharge requirements and taking regulatory enforcement 
actions if deemed necessary. 

Basin plans have been adopted for the Sacramento and San Joaquin River Basin (Region 5; 
CVRWQCB, 1998) and for the San Francisco Bay Region (Region 2; SWRCB, 1995). 

Both Region 2 and 5 RWQCBs have set water quality objectives for all surface waters in  
their respective regions for the following substances and parameters:  ammonia, bacteria, 
biostimulatory substances, chemical constituents, color, dissolved oxygen, floating material, oil 
and grease, pH, radioactivity, salinity, sediment, settleable material, suspended material, tastes 
and odors, temperature, toxicity, and turbidity. In addition, Region 2 has adopted standards for 
bioaccumulation, population and community ecology, sulfides, and constituents of concern for 
municipal and agricultural water supplies, while Region 5 has adopted standards for pesticides. 
Specific objectives for concentrations of chemical constituents are also applied to bodies of water 
based on their designated beneficial uses (CVRWQCB, 1995; SWRCB, 1995). 

Water quality objectives applicable to all groundwaters have been set for bacteria, chemical 
constituents, radioactivity, tastes and odors, and in Region 5, for toxicity (CVRWQCB, 1998; 
SWRCB, 1995). 
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California Department of Health Services’ Drinking Water Program 
The California Department of Health Services’ (CDHS) Drinking Water Program regulates public 
water systems, provides permits for water treatment devices, certifies drinking water treatment 
and distribution operators, and supports and promotes water system security. The CDHS enforces 
the California Safe Drinking Water Acts including field inspections of water systems, issuance of 
operating permits, reviewing plans and specifications for new facilities, taking enforcement 
actions for non-compliance, and reviewing water quality results.  

Local 
The Yolo County Health Department is responsible for implementing policies and procedures 
within Yolo County related to drinking water quality. These include: (1) oversight of groundwater 
well construction and abandonment in order to prevent groundwater contamination, (2) water 
quality testing and regulation of procedures to remove coliform bacteria from public and private 
water supplies, (3) oversight of sewage disposal in order to prevent water contamination and the 
spread of disease, and underground/aboveground storage tank permitting, inspection, and 
compliance (Yolo County Municipal Code). 

The Cities of Woodland and Davis, and the UC Davis campus have no public health regulations 
related specifically to drinking water supply (Cities of Woodland and Davis Municipal Code; UC 
Davis, 2003). 

3.11.3  Impacts and Mitigation Measures 
Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the project. The Proposed 
Project would be considered to have a significant adverse impact on the environment if it would: 

• Create a significant public health risk through the introduction of contaminants to the 
drinking water supply at concentrations with known adverse effect. 

Methodology 
In order to determine whether the use of surface water as a water supply in lieu of groundwater 
would result in a significant impact to public health, contaminants existing within the current 
water supply of the Project Partners were compared to those likely to be present in surface 
supplies from the Sacramento River. The following constituents were considered within this 
analysis: compounds for which primary or secondary MCLs have been established, total organic 
carbon, agriculture-related constituents including pesticides, industrial organic pollutants, 
chemicals derived from urban runoff, and endocrine disrupting compounds and 
pharmaceuticals/personal care products found in urban wastewater effluent. 
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Concentrations of regulated constituents within the existing water supplies of the Project Partners 
were compared to those of treated water from the Bryte Bend Water Treatment Plant (BBWTP) 
in West Sacramento, located downstream of, but in the same vicinity of, the proposed Project. For 
the purposes of this analysis, it was assumed that the Project WTP would operate similar to or 
better than the BBWTP. The potential for unregulated constituents to occur at levels relevant to 
human health within current versus proposed water supplies was also assessed. 

Summary of Impacts by Project Alternative 
Table 3.11-3 provides a summary of the potential impacts associated with the potential locations 
being considered for the Project diversion, conveyance pipeline, water treatment plant, and 
transmission pipelines. 

TABLE 3.11-3 
IMPACT SUMMARY OF PROJECT SITING OPTIONS –  

PUBLIC HEALTH 

Diversion/ Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.11-1:  The Project would create 
a significant public health risk through the 
introduction of contaminants to the 
drinking water supply at concentrations 
with known adverse effect. 
 

NI NI NI 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

 

Impacts and Mitigation Measures 

Impact 3.11-1: The Project would create a significant public health risk through the 
introduction of contaminants to the drinking water supply at concentrations with known 
adverse effect.  (No Impact) 

Construction & Project Operations Impacts  
A review of treated water data from BBWTP, which treats Sacramento River water just 
downstream of the proposed Project intake, shows no exceedance of drinking water standards. 
Table 3.11-1 and Table 3.2-2 in Chapter 3.2 of this EIR show the water quality parameter 
concentrations grouped by regulations, along with primary and secondary MCLs. At BBWTP, the 
concentration of regulated constituents in treated water has never exceeded the applicable MCLs. 
None of the regulated or unregulated volatile organic chemicals (VOCs) or synthetic organic 
chemicals was detected in treated water. While the trihalomethanes bromodichloromethane and 
chloroform were detected, levels were low (less than 50 μg/L), and did not exceed the relevant 
MCL. Pesticides were not detected within treated water from the BBWTP. 
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Surface water diverted from the Sacramento River does not show elevated levels of nitrates, total 
dissolved solids, boron, or selenium, as are present within current groundwater supplies. The 
primary water quality constituents of concern in the untreated Sacramento River water were 
turbidity and TOC, and only turbidity exceeded the SMCL. In general, treated surface water 
diverted from the Sacramento River has higher quality, for most regulated constituents, than the 
groundwater currently relied upon by the Project Partners.  

EDCs and PCPPs are not commonly measured constituents, and have not been measured by the 
BBWTP.  It is therefore unknown to what extent EDCs and PCPPs would be present within 
treated Sacramento River water. However, because the three EDC/PCPP compounds that have 
been detected in untreated water in the Sacramento River were at levels far below their effective 
doses or intakes (Table 3.11-3), their effects on public health would be very limited, if any. 

The concentrations of other nonregulated chemical compounds, including agricultural, industrial, 
and urban-related pollutants, remain largely unknown. It is also unknown to what extent these 
chemicals could affect human health. However, treated Sacramento River water from the 
BBWTP does not exceed any MCLs and contains lower levels of nitrates and chromium than the 
current groundwater supplies currently relied upon by the Project Partners. Therefore, no negative 
impacts to public health and safety resulting from the introduction of a new drinking water supply 
source are anticipated to occur. 

Water Transfer Impacts 
The transfer of water allocations from senior water rights holders would not result in a change to 
public health beyond of those analyzed above. The transfer of upstream water supplies would 
provide water with quality equal to supplies obtained through water rights permit. Groundwater 
pumped within the service areas of water sellers would not be utilized for potable water supply. 
Therefore, no impact would occur.  

Mitigation: None Required.  
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3.12  Transportation and Traffic  
This section addresses the Project’s potential effect on local traffic movement and circulation 
patterns, identifies potential significant transportation and traffic impacts associated with 
constructing the Project facilities, and identifies mitigation that is available to minimize 
disruptions or impediments to traffic flow.   

3.12.1  Environmental Setting 
Yolo County is primarily a rural area with people and businesses concentrated in several small to 
medium-sized communities, including the City of Davis, the City of Woodland, and the City of 
West Sacramento. Other smaller communities including Clarksburg, Winters, and Knights 
Landing provide limited commercial services to their immediate local area. Because of Yolo 
County’s rural character and large distances between commercial centers, the dominant mode of 
transportation is the private automobile. The roadway network that would be affected by the 
project is located in southern Yolo County, in and adjacent to UC Davis and the Cities of Davis 
and Woodland. The transportation system in the region is composed of an interconnected network 
of state, county, and city roadways, local transit systems, pedestrian and bicycle facilities, and rail 
rights-of-way.  

Roadway Network 
Regional access to the Project area is provided by Interstate-5 (I-5) and Interstate-80 (I-80). I-5  
is located east and north of the proposed Project area and serves as a major route connecting 
southern California to the Pacific Northwest. I-80 is located immediately south of the Project  
area and serves as a major route connecting the west coast with the rest of the United States. 

Regional access is also provided by two state highways, State Route (SR) 16 and SR 113, both  
of which would be used to transport construction materials, equipment, and workers to and 
throughout the Project area. SR 16 is a two-lane highway that passes along the northern edge of 
the Project area. SR 113 is a two-lane highway through the Project area and provides primary 
access between Cities of Davis and Woodland and Project area.  

The local roadways that border, cross, or may be used to access the Project area are listed in 
Table 3.12-1. Some roadways would be directly affected by pipeline installation, while others 
would be used for access during various phases of Project construction. Roadways within the city 
limits of the Cities of Davis and Woodland are usually improved with curb, gutter, and sidewalk. 
Many of the roadways outside of the urban area are two-lane with unimproved or discontinuous 
soft shoulders. These types of roads are usually stop-sign controlled at intersections and have 
narrow pavement widths (between 20 and 30 feet).  
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TABLE 3.12-1 

ROADWAYS IN THE PROJECT AREA 

Roadway Setting Project Component 

County Route 98 Urban limit Treated water transmission pipeline 

Ashley Avenue Urban Treated water transmission pipeline 

County Road 24A Urban limit Treated water transmission pipeline 

Gibson Road Rural Treated water transmission pipeline 

County Road 22 Rural Pipeline Option 1 (subsurface crossing) 

County Road 102 Urban limit Treated water transmission pipeline 

County Road 25 Rural Pipeline Option 2 

County Road 103 Rural Treated water transmission pipeline, Pipeline Option 1, and 
Pipeline Option 2 

Old River Road Rural Pipeline Option 1, 2, and 3 

Pole Line Road Rural Treated water transmission pipeline 

Covell Boulevard Urban Treated water transmission pipeline 

Second Street Urban Treated water transmission pipeline 

Mace Boulevard Urban limit Treated water transmission pipeline 

Russell Boulevard Urban Treated water transmission pipeline 

Lake Boulevard Urban Treated water transmission pipeline 

Campus Loop Urban Treated water transmission pipeline 
 
 
SOURCE: ESA , 2006 
 

 

Table 3.12-2 presents the peak hour and average annual daily traffic for select roadways in the 
Project area.  As shown, the state routes and interstate highway convey the majority of vehicle 
trips, whereas the local roadways convey substantially fewer vehicles.  These local roadways are 
indicative of the rural, non-suburban land uses found throughout the Project area. 

TABLE 3.12-2 
EXISTING TRAFFIC VOLUMES ON AREA ROADWAYS 

Roadway Peak Hour 
Traffic 

Average Annual 
Daily Traffic 

(AADT) 

I-5 at E. Main St. in Woodland 3,025 34,250 

I-80 at Richards Blvd. in Davis 10,650 127,500 

SR 113 at County Road 25 2,050 21,600 

SR 16 at I-5 in Woodland 480 5,300 

County Road 102 between Woodland and 
County Road 27 

1,700 5,305 

County Road 22 (Old River Road) between 
Woodland and County Road 117 

1,650 2,507 

 
SOURCE: Caltrans , 2007; Yolo County Engineering, 2007 
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The local roadways support a large portion of their daily traffic during peak hour conditions.  
In the case of County Road 22, about 65 percent of the average annual daily traffic occurs in  
the single peak hour.  The roadway experiences much less use during the remaining 23 hours. 

Public Transit 
The City of Davis is primarily served by Unitrans, providing bus service within the City, while 
Yolobus connects the City of Davis to other communities in Yolo County. Davis Community 
Transit / Davis Senior Transit provides door-to-door demand response service to the general 
public, seniors, and individuals with disabilities. 

Unitrans has 12 routes radiating from UC Davis and one that serves the perimeter of the City of 
Davis. Yolobus has 13 fixed routes and operates between cities in the County, Sacramento, and 
Vacaville, as well as service to the Sacramento International Airport. In addition to fixed-route 
transit services, Yolobus provides paratransit services within Yolo County. Paratransit services 
operate on demand and provide curb-to-curb transportation for individuals with disabilities 
(Yolobus, 2006).  

Bicycle and Pedestrian Transportation 
Bicycle facilities include bike paths, bike lanes, and bike routes. Bike paths are paved trails that 
are separated from the roadways. Bike lanes are lanes on roadways that are designated for use by 
bicycles by striping, pavement legends, and signs. Bike routes are roadways that are designated 
for bicycle use with signs, but no separate lane width. Within the vicinity of the Project area, 
there are bike lanes on County Road 27  (CR 27), CR 103, and CR 99 within Yolo County;  
Ashley Avenue within the City of Woodland; and Second Street, Lake Boulevard, and Covell 
Boulevard within the City of Davis. Russell Boulevard, which separates the City of Davis from 
UC Davis property, has an off-street bike path. Caltrans defines SR 16 as bike accessible.  

Pedestrian facilities include sidewalks, crosswalks, and pedestrian signals. The Project area 
currently contains pedestrian facilities along most roadways within the Cities of Davis and 
Woodland.  

Yolo Shortline Railroad 
The Yolo Shortline Railroad operates on 16-miles of track between West Sacramento and 
Woodland in the vicinity of the Project corridor. Yolo Shortline primarily hauls agricultural 
freight, but also provides seasonal passenger excursions generally in May to October. 

3.12.2  Regulatory Setting 
The development and regulation of the Project area transportation network involves state and 
local jurisdictions. State jurisdiction includes permitting and regulation of the use of state 
highways, while local jurisdiction includes implementation of permitting, policies, and 
regulations, as well as management and regulation of local roads. The Project would encroach 
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onto rights-of-way and surfaces of both state and local roadways.  Therefore, applicable permits 
would need to be acquired prior to construction from those entities that manage or maintain the 
affected roadways. Applicable state and local laws and regulations related to traffic and 
transportation issues are discussed in the following discussion. 

California Department of Transportation - District 3 
Caltrans manages interregional transportation, including management and construction of the 
California highway system. In addition, Caltrans is responsible for permitting and regulation of 
the use of state roadways. The Project area includes three roadways that are within Caltrans’ 
jurisdiction (I-5, SR 16, and SR 113). 

Caltrans’ construction practices require temporary traffic control planning “during any time the 
normal function of a roadway is suspended” (FHWA, 2003). In addition, Caltrans requires that 
permits be obtained for transportation of oversized loads and transportation of certain materials, 
and for construction-related traffic disturbance. Caltrans regulations would apply to installation of 
the pipeline within the roadways and associated rights-of-way, as well as the transportation of 
construction crews and construction equipment throughout the Project area. 

Local 
The Yolo County General Plan, City of Woodland General Plan, City of Davis General Plan, and 
UC Davis Long Range Development Plan include transportation policies applicable to the Project 
area and the Project. Together, these four documents outline the transportation goals of the 
Project Partners, and are summarized in Table 3.12-2. 

TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS 

Policy 
Number Description 

Yolo County 

CIR 3 Yolo County shall plan, develop, and maintain a comprehensive, coordinated transportation system and 
road network to insure all persons the opportunity for safe, efficient, convenient, and pleasant movement 
of persons and goods without substantial congestion or delay, while encouraging greater efficiency, 
including the substitution of alternative transportation and consideration of ground, air, and water modes. 

CIR 4 Yolo County shall seek to design and implement a circulation and transportation system which: (1) 
Reduces conflicts between land use and circulation-transportation. (2) Shields adjoining areas and 
community from noise, fumes, dust, and congestion. (3) Promotes new non-polluting forms of 
transportation. (4) Requires routing, construction, and operation of transportation facilities to protect or 
enhance environmental quality. (5) Develops intra-community ties by creating a functional and 
aesthetically pleasing system of transportation corridors, pedestrian and bicycle ways and landscaped 
open areas which harmonize development in areas of transition. 

CIR 5 Yolo County shall seek to establish, expand, and improve a balanced public transportation system, 
integrated with the Regional System, to meet basic transportation needs as expeditiously as possible; to 
encourage diversion of substantial numbers of riders from autos to transit; to meet the transportation 
needs of the elderly, the handicapped, and the young; and to facilitate interconnections with other modes 
of transit. 

CIR 6 Yolo County shall continue to seek and improve upon measures to relieve traffic congestion and to 
ensure traffic safety. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS 

Policy 
Number Description 

CIR 7 Yolo County shall require a service level of “C” for all County roads. 

CIR 8 Yolo County shall maintain and upgrade all road facilities to the established standards including capacity, 
curve, alignment, signing, traffic control, access control, and special safety features. 

CIR 9 Yolo County shall encourage compact urban development to avoid creating congestion or needs for new 
traffic facilities and to promote the most efficient use of the existing facilities. Land use development 
policies shall be used to limit and direct growth and to mitigate the effects of growth, to achieve this 
policy. 

CIR 11 Yolo County shall promote pedestrian safety by providing appropriate pedestrian controls and amenities 
and by requiring these things to be provided in private developments projects, subject to County 
approvals. 

CIR 12 Yolo County shall promote and ensure the provision of facilities and routes where appropriate for safe 
and convenient use by pedestrians including sidewalks, pedestrian access to all public facilities and 
transit stops, and to public areas in the community including waterfront projects and recreation hiking 
trails. 
Yolo County shall promote and ensure opportunities for bicycle use. The following means shall be used 
to achieve this policy: (1) Design streets to accommodate bikeways. (2) Sign and mark bike routes. (3) 
Provide or receive serviceable bike parking facilities in the central business areas, at public buildings, on 
school grounds, and at new businesses, industries, and multi-family developments which require 
development permits, zoning, site plan reviews, or extensions of permits. (4) Require secure bike parking 
areas in all parking lots subject to use by the public whenever new or renewed permits are required. (5) 
Require construction of bike routes on all new thoroughfares and arterial highways developed in or for 
any development project. (6) Provide funding for building and maintenance of bike routes and facilities 
through application of federal or state aid bicycle registration, licensing, and directed fines for bicycle 
operation violations. (7) Provision and encouragement of use of bicycle use incentives. (8) 
Encouragement and establishment of bike routes along trails, on levees, along railroad levees, along 
drainage canals, and along transmission rights-of-way where feasible. 

CIR 14 Yolo County shall plan and promulgate adequate, safe bikeways and pedestrian ways, integrated with 
other transit modes and coordinated with all forms of development. 

CIR 15 Require the designs of buildings, sidewalks, and all other public facilities and transit/transportation 
modes to facilitate use by the handicapped, including those in wheelchairs. 

CIR 17 Yolo County shall discourage truck traffic on residential streets and shall apply traffic controls, speed 
limits, and load limits on residential street truck routes where assignment to truck traffic is unavoidable. 

City of Woodland 
Policy 3.A.1 The City shall plan, design, and regulate the development of the City's street system in accordance with 

the functional classification system described in this chapter and reflected in the Circulation Diagram and 
the City's street standards and specifications. 

Policy 3.A.2. The City shall develop and manage its roadway system to maintain LOS "C" or better on all roadways, 
except within one-half mile of state or federal highways and freeways and within the Downtown Specific 
Plan area. In these areas, the City shall strive to maintain LOS “D” or better. Exceptions to these level of 
service standards may be allowed in infill areas where the City finds that the improvements or other 
measures required to achieve the LOS standards are unacceptable because of the right-of-way needs, 
the physical impacts on surrounding properties, and/or the visual aesthetics of the required improvement 
and its impact on community character. 

Policy 3.A.3 
 

The City shall strive to meet the level of service standards through a balanced transportation system that 
provides alternatives to the automobile and by promoting pedestrian, bicycle, and transit connections 
between industrial areas and major residential and commercial areas. 

Policy 3.A.4 
 

The City shall require an analysis of the effects of traffic from proposed major development projects. 
Each such project shall construct or fund improvements necessary to mitigate the effects of traffic from 
the project. Such improvements may include a fair share of improvements that provide benefits to others. 

Policy 3.B.1 
 

The City shall consider the effects of new development on local streets in residential areas and require 
new development to mitigate significant impacts on residential neighborhoods. 

Policy 3.B.2 The City shall promote street, alley, and sidewalk maintenance to encourage their safe use. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS 

Policy 
Number Description 

City of Davis 
MOB 1.2 Provide and maintain a roadway network to meet the needs of vehicular traffic in Davis. Unless preempted 

by the County Congestion Management Plan, Level of Service 'E' for automobiles is sufficient for arterials 
and collectors (both intersection and segment operations) during peak traffic hours (e.g. rush hour). Level of 
Service 'D' for automobiles is sufficient for arterials, collectors and major intersections during non-peak 
traffic hours. Neighborhood plans or corridor plans can allow for a level of service at peak times of 'F' if 
approved by the City Council. LOS ‘F’ is acceptable during peak hours in the Core Area.. 

MOB 1.2 As part of the initial project review for any new project, the City Engineer may determine that a project-
specific traffic study shall be prepared. Studies shall identify impacted roadway segments and 
intersections and recommend mitigation measures designed to reduce these impacts to acceptable 
levels. 

MOB 1.10 Prohibit through truck traffic on streets other than identified truck routes shown in Figure 22 [of the 
Mobility Element of the General Plan]. (a) Direct through truck traffic away from residential areas and 
other sensitive land uses. Study alternate truck routing to reduce truck traffic on city streets. (b) Improve 
signs indicating truck routes. (c) Continue to provide a phone number with a recorder on which citizens 
can report license numbers and names of trucking companies that violate truck route regulations. (d) 
Continue to implement a follow-up program with trucking companies with reported violations of truck 
route regulations. (e) Designate a second truck route other than Covell Boulevard to serve the Hunt 
Wesson plant. (f) Consider using County roads to divert truck traffic from the intersection of Covell 
Boulevard and Pole Line Road. 

MOB 3.4 Attempt to provide safe and convenient pedestrian access to all areas of the city. 

OB 4.1 Facilitate the provision of convenient, frequent, dependable and efficient scheduled transit and demand 
responsive transit for Davis residents. 

MOB 6.2 Cooperate with the school district in promoting safe and convenient student bicycle/pedestrian routes 
between school and home. 

UC Davis 
Transportation 

Systems 
Management 

Continue to employ Transportation Systems Management to make efficient use of existing transportation 
infrastructure and resources. These measures include but are not limited to: (1) additional bike parking 
and improved paths, (2) conversion to alternative fuel vehicles, and (3) incentives to decrease single 
occupancy vehicle driving, such as transit, rideshare, carpool, and shuttle programs.  

Reduce 
Conflicts 

Plan pedestrian, bicycle, transit, and automobile systems to avoid conflicts between different modes. 

Multiple 
Parking 

Strategies 

Employ multiple strategies to keep parking affordable and accessible, including demand reduction 
measures (such as on-campus housing and shifting support services functions to sites outside the 
Academic Core) and maintaining low cost parking choices in the overall inventory. 

Support 
Transit 

Systems. 

Continue to support the Unitrans bus system by planning for expanded facilities, routes, and frequency of 
access. 

Transportation. Integrate campus, local, and regional land use and transportation patterns. The two freeway 
interchanges that directly serve the campus are valuable transportation assets. Concentrate new parking 
in locations that are easily accessible from SR 113 at Hutchison Drive and I-80 at Old Davis Road to limit 
traffic impacts on City of Davis streets. Locate campus venues with large public use in close proximity to 
these freeway interchanges.  

Multi-Modal 
System. 

Provide a multi-modal system of transportation to and from the campus, in ways that reinforce the 
"residential character of the campus" and foster ease and equity in campus access. 

Bicycle and 
Pedestrian 
Systems. 

Accompany new development with appropriate additions to the bicycle and pedestrian networks. 

 

Local and 
Regional 
Bicycle 

Linkages. 

Continue to work with local, regional and state agencies to provide a continuous local bicycle network. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS 

Policy 
Number Description 

Perimeter Road 
Improvements. 

Realign Old Davis Road to the south to create better pedestrian and bicycle connections to lands south 
of the Arboretum. Extend the perimeter road from the Mondavi Center for the Arts to the east to connect 
with A Street. Realign the curve at La Rue Road near the Health Sciences district to a standard 
intersection that joins the Health Sciences perimeter road with the main campus perimeter road. Extend 
Old Davis Road north of the I-80 interchange to connect to Putah Creek Lodge Road to create a better 
sense of orientation at the main entry to the campus, and to provide better access to the west side of the 
Central Campus from I-80. 

Old Davis Road 
Bike Path. 

Convert Old Davis Road along the south bank of the Arboretum to a bike path as campus uses extend to 
the south of the existing road, and a new perimeter location for Old Davis Road is built. 

Future 
Corridors. 

Preserve easements for future campus roadways and bikeways beyond the life of the plan by keeping 
buildings clear of potential roadway and bikeway corridors.  

Commute 
Alternatives. 

Continue to actively promote and enable alternatives to solo commuting in an automobile. 

Freeway 
Access. 

The two freeway interchanges that directly serve the campus are valuable transportation assets. 
Concentrate new parking in locations that are easily accessible from SR 113 at Hutchison Drive and I-80 
at Old Davis Road to limit traffic impacts on City of Davis streets.  

Transit 
Corridors. 

Maintain and improve transit corridors to gain access to the center of campus for Unitrans and regional 
providers. Unitrans should maintain access routes to provide ease for students and student employees, 
and add routes as the campus and city grow. A system of bus terminals should be located with 
convenient access to high use areas and should include adequate space for rider shelters and bus 
queuing. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

3.12.3  Impacts and Mitigation Measures 

Significance Criteria 
For purposes of this analysis, a project would normally result in an impact to transportation and 
traffic if it would cause an increase in traffic that is substantial in relation to the existing traffic 
load and causes exceedance of the street system traffic capacity.   The following specific criteria 
are used to determine potential significant impacts of the project on traffic and transportation 
systems. 

• Cause an increase in traffic which is substantial in relation to the existing traffic load and 
capacity of the street system (i.e., result in a substantial increase in either the number of 
vehicle trips, the volume-to-capacity ratio on roads, or congestion at intersections) 

• Exceed, either individually or cumulatively, a level of service standard established by the 
county congestion management agency for designated roads or highways 

• Result in a change in air traffic patterns, including either an increase in traffic levels or a 
change in location that results in substantial safety risks 
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• Would increase potential traffic safety hazards for vehicles, bicyclists, and pedestrians on 
public roadways. 

• Result in inadequate emergency access 

• Result in inadequate parking capacity 

• Conflict with adopted policies, plans, or programs supporting alternative transportation 
(e.g., bus turnouts, bicycle racks) 

This analysis relies upon available information and roadway characteristics (e.g., pavement widths and 
existence of on-street parking). Impacts to traffic and circulation that would result from increases in 
traffic volumes, loss of travel lanes and/or parking areas, and potential safety effects associated with 
construction were considered. Construction characteristics, including estimated crew size and 
equipment requirements, location of construction, and rate of construction were developed to 
reasonably determine the potential number of vehicles required for Project implementation. 

Construction Easement Requirements 
Construction of proposed pipelines may involve two methods of pipeline construction: open-cut 
trenching and jacking and boring. Open-cut trenching would be the predominant method to install 
the water pipelines while jacking and boring would be used to traverse creeks, major roadways 
and intersections, and railroad rights-of-way.  

The width of the construction work zone along the open trench would be wider than the trench 
width to facilitate access by trucks and loaders; a typical work zone is about 25 feet wide, with a 
construction corridor of no less than 50 feet. In open areas with sufficient space, a maximum of 
120-foot wide corridor for construction is normally utilized to promote construction efficiency. In 
recognition of constrained roadway widths along some segments of the pipeline alignments, the 
construction work zone would need to provide a minimally acceptable ten-foot pavement width to 
maintain alternate one-way traffic flow past the construction zone. If it is not possible to provide 
that minimum ten-foot travel width, then the roadway would have to be closed to all except 
emergency vehicles during construction work hours.  

Construction Trip Distribution 
The specific destinations for hauling materials to or from the construction areas are not known at 
present. However, a number of construction materials sources and excess soil re-use options  
(e.g., farms) are located in the surrounding area. Construction worker trips are assumed to 
originate from the major urban areas in the project region and nearby communities. 

Based on the existing roadway network serving the Project area, it is assumed that project trucks 
and construction workers traveling to and from the alignment would primarily use a combination 
of highways (e.g., I-80, SR 16, and SR 123), arterials, and designated truck routes in the project 
vicinity to reach other local points and/or regional locations. 
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Staging areas would be required to store pipe, construction equipment, and other construction 
related items. Staging areas would be established in areas near construction zones that are open 
and easily accessed. The location of the staging areas would be determined by the contractor, 
with direction from the Project Partners. The maximum size of these temporary staging areas 
would be about two acres.  

Summary of Impacts  
Impacts to transportation and traffic resulting from implementation of the Project are discussed in 
the following discussion. The impacts are considered for all project components, including both 
short-term construction and long-term operational phases. Impacts are summarized in Table 3.12-3.   

The Project would not introduce any new land uses or activities to the area that would generate 
long-term increases in traffic volume. Potential traffic increases would be limited to temporary 
significant construction-related activities associated with installation of the proposed facilities.  

TABLE 3.12-4 
SUMMARY OF IMPACTS – TRANSPORTATION AND TRAFFIC 

Diversion/Intake Option 
Impact 

Option 1 Option 2 Option 3 
3.12-1:  Project construction would substantially increase traffic in 
relation to the existing traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number of vehicle trips, the 
volume to capacity ratio on roads, or congestion at intersections). 
 

LSM LSM LSM 

3.12-2:  The Project would exceed, either individually or cumulatively, a 
level of service standard established by the local County Congestion 
Management Agency for designated roads or highways. 
 

LS LS LS 

3.12-3:  The Project would result in a change in air traffic patterns, 
including either an increase in traffic levels or a change in location that 
results in substantial safety risks. 
 

NI NI NI 

3.12-4:  Project construction would increase potential traffic safety 
hazards for vehicles, bicyclists, and pedestrians on public roadways. 
 

LSM LSM LSM 

3.12-5:  Construction would adversely affect access to adjacent land 
uses and temporarily block access routes used by city police 
departments, Yolo County Sheriff’s Department, fire departments, and 
emergency services. 
 

LSM LSM LSM 

3.12-6:  Construction of the Project would displace existing on-street 
parking and result in inadequate parking capacity. 
 

LSM LSM LSM 

3.12-7:  The Project would conflict with adopted policies, plans, or 
programs supporting alternative transportation. 
 

LS LS LS 

 
 
SU = Significant and unavoidable 
LSM = Less than significant with mitigation 
LS = Less than significant 
NI = No impact 
 



Davis-Woodland Water Supply Project 

Davis-Woodland Water Supply Project 3.12-10 ESA / 205413 
Draft Environmental Impact Report April 2007 

The water transfer options would have no effect on the transportation and traffic and are therefore 
not summarized in an impact table. 

Impacts and Mitigation Measures 
Impact 3.12-1:  Project construction would substantially increase traffic in relation to the 
existing traffic load and capacity of the street system (i.e., result in a substantial increase in 
either the number of vehicle trips, the volume to capacity ratio on roads, or congestion at 
intersections). (Less than Significant with Mitigation) 

Construction Impacts 
Construction-generated traffic would be temporary and therefore would not result in any long-
term degrading of roadway operating conditions or level of service. The primary impact from the 
movement of construction trucks and equipment would include short-term and intermittent 
lessening of roadway capacities because of slower vehicle movement and larger turning radii 
when compared to passenger vehicles.  Such equipment would move similar to existing farm and 
agricultural equipment commonly found in the area.  

All of the sites being considered for the Project diversion/intake facilities and pipelines would 
generate similar transportation impacts during construction. The following discussion should 
therefore be considered applicable to diversion/intake Options 1, 2, and 3. 

Intake/Diversion Facility Construction 
Construction of the new intake/diversion facility would generate both construction worker and 
truck delivery trips. The estimated crew size would range between 3 and 15 employees and is not 
anticipated to exceed 23 round trips from the construction workers traveling to and from the work 
site each day. Accounting for the delivery of construction components and material excavation, 
the total number of offsite construction truck trips would be approximately 60 round trips per 
work day over a 15 month period. Although construction of the intake/diversion facility, 
regardless of the location selected by the Project Partners, would occur east of the potential WTP 
locations, the county roads mentioned under the Water Treatment Plant Construction discussion 
below would have average annual daily trips (AADTs) indicative of existing conditions on rural 
roadways throughout the Project area, including those relevant to the potential intake/diversion 
facility sites. The increased traffic generated by Project construction would fall within the daily 
fluctuations of traffic volumes for these roadways. Therefore, this short-term increase in vehicle 
trips would not significantly affect level of service and traffic flow on roadways. 

Water Pipeline Construction 
Traffic-generating construction activities associated with the installation of the untreated-water 
and treated-water pipelines would consist of the daily arrival and departure of construction 
workers, trucks hauling equipment and materials to the construction site, the hauling of excavated 
soils, and importing of new fill. Construction equipment used for the Project would include 
concrete trucks, back-hoes, paving equipment, and periodic delivery of pipes. Construction would 
include the transportation of oversize loads, such as trucks carrying pipes. 
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Assuming one construction crew of 14 workers per day, construction worker trips traveling to and 
from the work site are not anticipated to exceed an average of 21 round trips (42 one-way trips) 
per day. Accounting for the delivery of construction components (which would be shipped on 
demand to the Project site and the staging areas throughout the construction period), based on 
earthwork quantities (excavation and backfill), and assuming a haul load of 10 cubic yards per 
truck, the peak number of offsite construction truck trips would range from approximately 65 to 
75 round trips (130 to 150 one-way trips) per work day depending on the installation rate of 200-
350 feet per day. 

The proposed pipeline alignments would follow within and/or across several roadway 
rights-of-way. The installation of the pipeline within the roadways would temporarily disrupt 
existing transportation and circulation patterns in the vicinity. Impacts would include direct 
disruption of traffic flows and street operations. Installation in the paved roadway would result in 
a reduction in travel lanes. Installation work within and/or across high traffic volume regional 
arterials would notably affect traffic flow and operations at these locations. 

On roadways supporting high vehicle volumes, such as those located in the City of Woodland and 
City of Davis, construction activities that result in roadway or lane closure during peak traffic 
periods would significantly affect roadway segments and intersections by restricting vehicle 
movement, vehicle speeds, turning ability, and normal traffic flow. Off-peak traffic volumes are 
expected to pass through construction areas without significant delays.  

Project construction would temporarily close one lane of traffic on roadways with a pavement 
width of more than 35 feet. Narrower roadways with a paved right-of-way less than 35 feet would 
not accommodate a 25-foot wide construction zone with one lane of traffic. Roadways that would 
not accommodate the construction zone would require detours, if available, or temporary road 
closure. 

Project construction activities could generate up to 21 offsite construction worker vehicle round 
trips (42 one-way trips) and up to 75 offsite truck round trips (150 one-way trips) per day. These 
project-generated trips would not be substantial relative to existing volumes on roadways in the 
affected areas. Although pipeline construction would occur in a wider area that construction of 
the specific WTP or intake/diversion facilities, the county roads mentioned under the Water 
Treatment Plant Construction discussion below would have AADTs indicative of existing 
conditions on rural roadways throughout the Project area. Existing traffic volumes on roadways  
in more urbanized areas are detailed in Table 3.12-2. The increased traffic generated by Project 
construction would fall within the daily fluctuations of traffic volumes for these roadways. 
Therefore, this short-term increase in vehicle trips would not significantly affect level of service 
and traffic flow on roadways. 

The primary impacts from the movement of construction trucks would include short-term and 
intermittent lessening of roadway capacities due to slower movements and larger turning radii of 
the trucks compared to passenger vehicles. In the rural areas, project-related construction truck 
traffic is not expected to increase traffic congestion or pose an additional hazard to vehicle 
movement. In urban areas, however, project-related truck traffic and equipment movement may 
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increase overall traffic congestion, resulting in delays in vehicle movement and circulation. This 
impact is potentially significant for urban areas that experience traffic congestion and limited 
vehicle movement.  

Water Treatment Plant Construction 
Construction of the WTP siting options would generate both construction worker and truck 
delivery trips. The estimated average crew size of 10 is not anticipated to exceed 15 round trips 
(30 one-way trips) from construction workers traveling to and from each work site on an average 
day. Accounting for the delivery of construction components (which would be shipped on 
demand to the project site throughout the construction period), the total number of offsite 
construction truck trips would be approximately 10 round trips (20 one-way trips) per work day 
over 18 months.  

These project-generated trips would not be substantial in comparison to existing volumes on roadways 
in the affected area. County Road 102 near the Option 1 and 2 WTP and Option 3 WTP sites has an 
AADT of 5,305 (Yolo County, 2007). County Road 22 near the Option 1 and 2 WTP site has an 
AADT of 2,507. The increased traffic generated by Project construction would fall within the normal 
range of estimated daily traffic volumes for these roadways. Therefore, this short-term increase in 
vehicle trips would not significantly affect level of service and traffic flow on local roadways. 

Water Transfer Facilities 
Construction of groundwater wells at locations within the upstream water rights holders’ service 
areas would not adversely interfere with local traffic movement or congestion. Because the wells 
would be dispersed through the various service areas, located in agricultural land uses, and 
require use of only 3-5 vehicles and equipment during installation, their construction would be 
minor and not disrupt local traffic.  Their installation would not have a significant impact on 
transportation and traffic. 

Project Operations and Water Transfer Impacts 
Disruption of traffic flow attributable to the Project would largely be limited to the duration of 
construction activities needed to complete the various project components. Less than significant 
impacts to traffic because of project operations or resulting from the water transfer options are 
anticipated. Once constructed, operation of the water treatment plant would require a crew of no more 
than 15 during normal operation. The estimated average crew size of 10 is not anticipated to exceed 
15 round trips (30 one-way trips) from operational employees traveling to and from each work site on 
an average day. Operation activities would not significantly increase traffic volumes on roadways 
above existing levels and therefore, would not result in a substantial increase in traffic in the area. 

Construction of groundwater wells at upstream locations which would provide replacement water 
supplies to senior water rights holders transferring supplies to the Project Partners would generate 
minimal traffic.  As noted in Chapter 2.0, the installation of each new well would require crews of 
about 4 to 7 in number occupying up to 3 to 4 vehicles during well construction.  It is anticipated that 
this level of traffic could have a duration of up to 10 days at each new well site. 
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The addition of 3 to 4 vehicles in the rural roadways where the wells may likely be located would not 
result in increased traffic congestion or create any new obstacles to vehicle movement or circulation. 
Because the location of the new wells are dispersed throughout various portions of the Sacramento 
Valley, there would be no concentration of well construction vehicles in any single location that 
would interfere with traffic movement. Therefore, the installation of new groundwater wells to 
transfer supplies from upstream users would not significantly affect traffic. 

Mitigation Measures 

Mitigation Measure 3.12-1a: Construction contractors shall implement measures 
consistent with provisions of the Work Area Protection and Traffic Control Manual 
including requirements to ensure safe maintenance of traffic flow through or around the 
construction work zone, and safe access of police, fire, and other rescue vehicles 
(CJUTCC, 1996).   

Mitigation Measure 3.12-1b: The Project Partners shall prepare and implement a Traffic 
Control/Traffic Management Plan subject to approval by the appropriate local jurisdiction 
(i.e., Caltrans, Yolo County, City of Davis, City of Woodland, UC Davis, Yolo Shortline) 
prior to construction. The plan shall:  

• Include a discussion of work hours, haul routes, limits on the length of open trench, 
work area delineation, traffic control and flagging; 

• Identify all access and parking restriction and signage requirements; 

• Layout a plan for notifications and a process for communication with affected residents 
and businesses prior to the start of construction. Advance public notification shall 
include posting of notices and appropriate signage of construction activities. The 
written notification shall include the construction schedule, the exact location and 
duration of activities within each street (i.e., which lanes and access point/driveways 
would be blocked on which days and for how long), and a toll-free telephone number 
for receiving questions or complaints; 

• Include a plan to coordinate all construction activities with emergency service 
providers in the area at least one month in advance. Emergency service providers 
would be notified of the timing, location, and duration of construction activities.  
All roads would remain passable to emergency service vehicles at all times; 

• Include the requirement that all open trenches be covered with metal plates at the end 
of each workday to accommodate traffic and access; and 

• Specify the street restoration requirements pursuant to agreements with the local 
jurisdictions. 

Mitigation Measure 3.12-1c: Use special construction techniques (e.g., horizontal boring, 
directional drilling or night construction) on roadways with high traffic volume to avoid 
creating traffic conditions with a Level of Service D or worse. 
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Mitigation Measure 3.12-1d: Prepare vehicle movement and detour plans to minimize 
impact to local street circulation, driveway access, and displacement of on-street parking. 
This may include the use of signing and flagging to guide vehicles through and/or around 
the construction zone. Pipeline construction in urban areas will limit trench length to no 
more than 75 feet to minimize displacement of on-street parking. 

Mitigation Measure 3.12-1e: Identify and utilize areas for equipment parking, staging, and 
construction crew parking to limit lane closures in the public right-of-way. 

Mitigation Measure 3.12-1f: Coordinate with Caltrans, Yolo County, City of Davis, City 
of Woodland, UC Davis, and any other appropriate entity, regarding measures to minimize 
the cumulative effect of simultaneous construction activities. 

Mitigation Measure 3.12-1g: Consult with Yolobus and Unitrans Transit to coordinate bus 
stop relocations (as necessary) and to reduce potential interruption of transit service. 

Impact Significance After Mitigation: Less than Significant 

  

Impact 3.12-2:  The Project would exceed, either individually or cumulatively, a level of 
service standard established by the Yolo County Congestion Management Agency for 
designated roads or highways. (Less than Significant ) 

Construction Impacts 
Construction of the Project would create a source for increased traffic volume.  Construction 
activities in roadways will temporarily increase traffic congestion by reducing the number of 
traffic lanes through construction sites, limiting passage to controlled escort, or imposing detours 
around construction areas. The short-term construction impacts would not exceed 60 trips per day 
which would not result in levels of service on local roadways declining below LOS C.  Therefore, 
impacts related to construction would be less than significant. 

Project Operations Impacts  
Occasional maintenance activities of the project pipelines could briefly affect the movement of 
vehicles on local roadway segments or intersections. As with typical utility maintenance activities, 
traffic would be managed to promote the safe passage of vehicles through the area and minimize the 
potential effect on existing levels of service. Therefore, these impacts would be less than significant. 

Water Transfer Impacts 
Traffic generated by construction of wells in the water sellers’ areas would generate small 
amounts of traffic with only 3-5 construction-worker vehicles onsite at any given time. The trips 
generated would be within existing roadway capacities on the rural roads in the water sellers’ 
areas. These impacts would be less than significant. 

Mitigation: None required. 
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Impact 3.12-3:  The Project would result in a change in air traffic patterns, including either 
an increase in traffic levels or a change in location that results in substantial safety risks. 
(No Impact) 

Construction, Project Operations & Water Transfer Impacts 
The Project does not involve airport or other air transport facilities, and would not alter air traffic 
levels or result in a change in location. Therefore, no alteration or impact to air traffic patterns 
would occur with construction of the project facilities. 

Mitigation: None required. 

  

Impact 3.12-4:  Project construction would increase potential traffic safety hazards for 
vehicles, bicyclists, and pedestrians on public roadways. (Less than Significant with 
Mitigation) 

Construction Impacts 
The traffic impacts associated with the construction of the Project diversion/intake facilities 
would be essentially the same regardless of which location is selected.  The following discussion 
should be considered applicable to project diversion/intake Options 1, 2, and 3. 

The Project may increase potential traffic safety hazards for vehicles, bicyclists, or pedestrians on 
public roadways in construction areas where vehicle access is permitted. In addition, pipeline 
installation could temporarily disrupt access to bus stops and slow bus movements on routes that 
operate along the pipeline alignments or along proposed project detours. This impact is 
considered potentially significant. 

The addition of construction vehicles and equipment movement would increase potential hazards 
on local and county roadways, including Second Street, Covell Boulevard, and Ashley Avenue. 
The increase in hazard would be proportional to the increase of truck traffic.  

The Project would increase wear-and-tear on the designated haul routes used by construction 
vehicles to access the project work sites.  The use of heavy trucks to transport equipment and 
material to and from the project work sites for the Project could affect road conditions on the 
designated haul routes by increasing the rate of road wear. The degree to which this impact would 
occur depends on the pavement type, thickness, and existing condition of the road. The project’s 
impacts are expected to be negligible on major arterial roads that are designed for heavier truck 
loads. Rural roads may also have negligible effect because they are designed for agricultural 
equipment and truck traffic. Residential streets are generally not built with a pavement thickness 
that will withstand substantial truck traffic volumes. This impact is considered potentially 
significant and mitigable to less-than-significant levels by implementing Mitigation Measures  
3.12-4a through 3.12-4c. 
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Project Operations & Water Transfer Impacts 
Project operations and water transfers would not increase any traffic safety hazards on public 
roadways. No impacts will occur. 

Mitigation Measures 

Mitigation Measure 3.12-4a: Implement Mitigation Measure 3.12-1a. 

Mitigation Measure 3.12-4b: Implement Mitigation Measure 3.12-1g. 

Mitigation Measure 3.12-4c: Roads damaged by construction would be repaired to a 
structural condition equal to that which existed prior to construction activity. The Project 
Partners and the local jurisdiction shall enter into an agreement prior to construction that 
will detail the pre-construction conditions and the post-construction requirements of the 
rehabilitation program.  

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.12-5:  Construction would adversely affect access to adjacent land uses and 
temporarily block access routes used by city police departments, Yolo County Sheriff’s 
Department, fire departments, and emergency services. (Less than Significant with 
Mitigation.) 

Construction Impacts 

Emergency Access 
Project construction activities would have temporary effects on traffic flow where pipelines 
would be installed within road rights-of-way and construction equipment ingress or egress points 
from adjacent construction areas. Pipeline installation within or across streets and temporary 
reduction in travel lanes could result in delays for emergency vehicle access in the vicinity of the 
work site. This is a potential significant impact. 

The project would not change the alignment of area roadways, or result in design modifications 
that would increase hazards to motorists. However, construction zones in the public right-of-way 
and heavy equipment operating adjacent to or within a road right-of-way would increase the risk 
of accidents. Potential conflicts also could occur between construction traffic and alternative 
modes of transportation (e.g., bicyclists and buses). This impact is significant and mitigable to 
less-than-significant levels by implementing Mitigation Measure 3.12-5. 

Project Operations & Water Transfer Impacts 
Wells would be constructed in some of the potential water sellers’ service areas. A typical well 
structure is approximately 900 square feet. Construction of a building this size would not affect access 
to adjacent uses or block emergency access routes. Likewise, operations of the Project would not 
affect access to adjacent land uses and temporarily block emergency access routes. There is no impact. 
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Mitigation Measure 

Implement Mitigation Measure 3.12-1b through 3.12-1g. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.12-6: Construction of the Project would displace existing on-street parking and 
result in inadequate parking capacity. (Less than Significant with Mitigation.) 

Construction Impacts 
Regardless of which location is selected, construction of the project diversion/intake facilities 
would have essentially the same transportation impacts.  The following discussion should 
therefore be considered applicable to diversion/intake options 1, 2, and 3. 

Construction of the diversion/intake facilities will create a demand for temporary parking of 
construction crews, equipment, and materials storage. The relatively remote location of the 
diversion/intake options would not displace existing on-street parking.  However, without 
adequate provisions for construction parking, parked vehicles could interfere with traffic 
movement or pose a potential hazard to traffic.  

Construction of transmission pipelines in urban areas would displace on-street parking for the 
duration of a week at any specific location.  

The Project would create limited new, temporary parking demand for construction workers and 
construction vehicles as the construction activity moves along the pipeline alignment. The project 
would not generate a substantial number of construction workers along the alignment at any one 
location (14 workers per day); therefore, the number of parking spaces required would not be 
substantial (maximum 14 spaces per day). However, in urban areas, including the City of Davis, 
parking is limited and construction workers could temporarily displace existing parking 
opportunities for other users.  

Although some construction workers would park at a staging area, some would park near that 
day’s construction site and this may require a lengthened construction zone to accommodate 
parking needs. Nonetheless, given the proposed rate of pipeline installation, impacts would be 
relatively brief at any one location along the alignment. Construction workers for the upgrades at 
the pump station would park onsite. 

Project Operations & Water Transfer Impacts 
Less than significant impacts to parking or parking demand because of Project operations or 
water transfers are anticipated. The WTP will include adequate parking spaces for all employees 
and visitors to the site. 
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Mitigation Measure 

Implement Mitigation Measures 3.12-1d and 3.12-1e. 

Impact Significance After Mitigation: Less than significant. 

  

Impact 3.12-7:  The Project would conflict with adopted policies, plans, or programs 
supporting alternative transportation. (Less than Significant) 

As described in the analysis for Impact 3.12-1, the Project would have no significant long-term 
impacts on the roadway network or circulation system and therefore would not conflict with 
adopted policies, plans, or programs supporting alternative transportation. The Project would 
therefore have a less-than-significant impact on alternative transportation. 

Construction, Project Operations, & Water Transfer Impacts 
Project construction, operations, and water transfers would not have long-term impact on demand 
for alternative transportation or on alternative transportation facilities (i.e., for transit and 
bicyclists).  No conflicts with policies, plans, or programs supporting alternative transportation 
because of Project construction, Project operations, or water transfers will occur. 

Mitigation: None required. 
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3.13  Public Services and Utility Service Systems  
This section presents a discussion of the public services and utility service systems that provide 
service to the Project Partners and surrounding vicinity, describes associated regulatory framework, 
and presents an analysis of potential Project-related impacts to local service providers or 
infrastructure within the Project area. Proposed public services and utilities analyzed in this 
chapter include law enforcement, fire protection, emergency medical response services, solid 
waste disposal, wastewater, gas, electricity, cable television service, and telephone service.  

Impacts resulting from the proposed Project are anticipated to focus on construction-related 
impacts to existing service or utility infrastructure that may be located within or adjacent to the 
Project construction footprint. Growth-related effects of the proposed Project to local public 
service providers (i.e., law enforcement, schools, libraries, etc.) are more fully discussed in 
Chapter 4 “Growth Inducement Potential and Secondary Effects of Growth”. Additionally, 
impacts to recreation-related resources are addressed in Chapter 3.16 “Recreation.”   

Because the purpose of the Project is to construct new water facilities, this chapter does not 
separately analyze the Project’s impacts on water service. Rather, the Project’s potential water 
supply impacts are analyzed throughout all of the sections of this EIR. 

3.13.1  Environmental Setting 
Proposed Project facilities will be located primarily in unincorporated areas of Yolo County and 
within portions of the incorporated boundaries of the City of Davis and the City of Woodland.    
A portion of the water transmission pipeline will also be located on the UC Davis campus. 

Existing Conditions 

Law Enforcement 
Law enforcement services in Yolo County, including the Project area, are provided by the Cities 
of Davis and Woodland Police Departments. The Yolo County Sheriff’s Office and the California 
Highway Patrol provide law enforcement services to the unincorporated lands within the Project 
area. UC Davis is served by its own campus police department. Services offered to the Project 
area include routing patrols, traffic enforcement, crime investigations, narcotics, youth services, 
family violence services, animal control services, and training sessions.   

Fire Protection and Medical Services 
Several fire stations are located near the Project area. The Project area may be served by stations 
located in the Cities of Woodland, Davis, and West Sacramento, and the UC Davis campus. The 
City of Woodland Fire Department operates 4 fire stations, the City of Davis Fire Department  
3 stations, and the City of West Sacramento Fire Department 4 stations. UC Davis also operates 
its own fire department, which has an aid agreement with the Cities of Davis, Woodland, and 
West Sacramento.  
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The Davis, Woodland, and West Sacramento Fire Departments all provide emergency medical 
services. The primary care facilities within the project area are Sutter Davis Hospital in the City 
of Davis, and Woodland Memorial Hospital, located in the City of Woodland.   

Schools 
The Project area is served by two school districts:  Davis Joint Unified School District (DJUSD) 
and Woodland Joint Unified School District (WJUSD) (DJUSD, 2007; WJUSD, 2007). The 
WJUSD serves the largest portion of the Project area encompassing the Unincorporated Yolo 
County portions of the Project area. DJUSD serves the City of Davis and UC Davis areas. 
Numerous schools are located throughout the Project Area. There are no schools within any of the 
proposed construction areas for the Project components, including the local water transmission 
pipeline routes within the City of Woodland and City of Davis. 

Storm Drainage 
Drainage facilities in urban portions of the Project area are operated by different entities. UC 
Davis Office of  Environmental Health & Safety operates a storm sewer system on campus and 
manages stormwater runoff. The City of Woodland Public Works Operations and Maintenance 
Division is responsible for managing the storm drain system. City of Davis collects stormwater in 
the sanitary sewer system.  

There is no storm water collection system outside of the three jurisdictions in Unincorporated 
Yolo County. Storm water flows to catch basins or to outfall points along natural drainage ways.  
The storm drainage system is generally connected to flood control canals and channels that drain 
into the Sacramento River or infiltrate into groundwater.  Some incorporated portions are served 
by roadside drainage ditches. More information about regulation of stormwater runoff and quality 
can be found in Section 3.3, Groundwater Hydrology and Quality. 

Flood Control 
Numerous special districts have been established in the Project area that are responsible for flood 
control. Section 3.4 Drainage and Floodplains, provides additional information about flood 
control in the Project area.  

Solid Waste Disposal 
The Yolo County Central Landfill (YCCL) is the only landfill for disposal of municipal waste 
within the County. YCCL is a Class II landfill accepting municipal wastes and certain other 
“designated wastes” as well as the materials allowed at a Class III facility. In addition to 
municipal waste disposal, YCCL provides recycling; liquid waste, wood and green waste 
disposal, and metal recovery services (Yolo County 2002). The YCCL is located approximately 
2-miles north of the City of Davis and approximately 8-miles southeast of City of Woodland.  

YCCL opened in 1975 with a total disposal capacity of 25 million cubic yards. YCCL is currently 
operating under permit by the California Integrated Waste Management Board (CIWMB) and is 
expected to close in 2021 based on the permitted maximum disposal rate of 1,800 tons per day. 
(CIWMB, 2006) 



3.13  Public Services and Utility Service Systems 
 

Davis-Woodland Water Supply Project 3.13-3 ESA / 205413 
Draft Environmental Impact Report April 2007 

Yolo County is planning to expand the YCCL to accommodate expected regional population 
growth and development. In addition, the YCCL would accept wastes not included in the current 
Class II designation. The expansion, approved in September 2005, would double the remaining 
capacity of the facility from about 15.3 million cubic yards, to 31.5 million cubic yards. With the 
additional capacity, the landfill is expected to operate until 2045. (Yolo County, 2005) 

UC Davis operates solid waste collection and recycling services for the UC Davis campus. 
Nonhazardous materials are disposed of at a campus-owned, Class III sanitary landfill, which is 
located on campus west of County Road 98 and north of Putah Creek. The permitted capacity of 
the landfill is 500 tons per day, but only approximately 34 tons per day of material is delivered to 
the facility at present. The landfill unit currently being used has anticipated capacity to serve the 
campus needs through 2027 (UC Davis, 2003b).  

Water Services 
As discussed on page 3.13-1, this chapter does not separately analyze the proposed Project’s impact 
on water services. Because the construction of new water facilities is the purpose of the proposed 
Project, analysis of the Project’s impacts on water service is contained throughout this EIR. 

Wastewater  
The Cities of Davis and Woodland provide wastewater services to their respective service areas 
within their incorporated city limits. UC Davis owns and maintains a wastewater treatment plant 
(WWTP) to serve its own needs. Wastewater treatment needs in unincorporated areas of Yolo 
County are served by private septic systems.  

The City of Woodland WWTP is located south of I-5 and east of Road 102. The capacity of the 
WWTP is 10.4 mgd of average dry weather flow (ADWF) and 23 mgd of peak hour flow. 
Additional capacity increases would be needed to serve the buildout population of the City 
service area that would occur by 2025 (City of Woodland, 2005). 

The City of Davis WWTP is located just north of the city limits. The current average dry weather 
flow at the WWTP is less than 6 mgd. The WWTP is currently designed to treat 7.5 mgd and a peak 
wet weather flow of 12.6 mgd. This capacity is expected to serve the population through General 
Plan buildout or 2010 based on the 2001 General Plan. (City of Davis, 2001, 2003, 2004). 

The UC Davis WWTP is located approximately 0.5 miles south of I-80 and south of the campus. 
The current capacity of the WWTP is 2.7 mgd and the peak hourly wet weather capacity is 6.3 
mgd. UC Davis is in the process of expanding the WTP capacity to 3.8 mgd ADWF to meet 
campus needs through 2013. (UC Davis, 2005). 

Utilities 
Electricity and gas are provided to the cities of Davis and Woodland by Pacific Gas & Electric 
(PG&E). AT&T provides local telephone service to each city. The Utilities Division of UC Davis 
provides the campus with electricity, gas, and telephone services. Charter Communications 
provides cable television service to City of Woodland. Comcast provides cable television service 
to the City of Davis and the UC Davis campus.  
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3.13.2  Regulatory Setting 

State 

California Integrated Waste Management Act of 1989 
The California Integrated Waste Management Act of 1989 requires state, county and local 
governments to divert at least 50% of their solid waste from their landfills by the year 2000. State 
law enacted in 1989 requires that a minimum of 25 percent of the total wastes generated are 
diverted from landfills by 1995 and a minimum of 50 percent are diverted by the year 2000. The 
Act is overseen by the California Integrated Waste Management Board (CIWMB).  CIWMB 
oversees a reporting program for local jurisdictions to account for levels of diversion achieved. 
Implementation is often carried out by a local entity called a Local Enforcement Agency (LEA). 
The LEA for the Project area is the County of Yolo. 

Local 
The General Plans of Yolo County, the Cities of Woodland and Davis, as well as the UC Davis 
LRDP include relevant policies pertaining to public services, utilities, and public service systems, 
as described in Table 3.13-1. These policies apply to the portions of the Project Area that lie 
within the boundaries of the respective jurisdictions. Applicable emergency plans for the City of 
Woodland and Yolo County are also described. 

TABLE 3.13-1 
PUBLIC SERVICES POLICIES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy Number Policy Description 

Yolo County 

LU 53 Basic, Landfill Sites. The County may maintain one or more Landfill Sites, including one or more 
convenience centers. These sites shall be shown on the Master Plan map of Yolo County. 

LU 54 Zoning. These Landfill Sites shall be zoned to allow solid and liquid waste disposal, landfills, convenience 
centers, and similar uses, with a Conditional Land Use Permit. 

ADM 10 "Will Serve" Statements, Cities. Yolo County shall require that any new development within an urban area 
boundary must obtain "will serve" statements or a letter waiving the requirement for service by the City, 
from the adjoining city. 

ADM 11 "Will Serve" Statements, Districts. Yolo County shall require "will serve" statements from all affected utility 
and service districts prior to approval of any new development. 

ADM 12 "Will Serve" Content. The "will serve" statements shall include information which addresses the adequacy 
of the existing urban services in terms of the extensions or expansions required by the proposed 
development, the cost of servicing the new development, and the ability of the city or district to provide 
these required services. Each service agency must indicate satisfaction with the service levels and the 
funding sources provided for in the development proposal before final approval is given by the County. 

ADM 19 Developers Provide Facilities and Maintenance Plans. Yolo County shall require that all developers of 
new developments provide community facilities, both on and off site, that adequately meet the demands 
of the new development in the context of the existing community, and that the developer provide a plan 
for the maintenance of the level of service commensurate with future growth relative to that new 
development. 

ADM 20 New Costs. Yolo County shall require all developers to provide onsite and offsite facilities, the need for 
which is generated by the new development and shall require subsequent users of such services and 
facilities to pay for the increased costs generated by the new uses.  
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TABLE 3.13-1 
PUBLIC SERVICES POLICIES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy Number Policy Description 

ADM 21 Insure Community Services. Yolo County shall insure that adequate, high quality public services and 
facilities, schools, parks, and public buildings are provided. 

ADM 22 Community Services. Yolo County shall require developers of new development projects to provide all 
needed public facilities and services which may require participation, on a fair share basis, in the costs of 
repairing, upgrading, or otherwise making needed improvements to the area wide system. 

S 13 Fire Advisory Board. Yolo County will coordinate and encourage enhanced fire services with the Yolo 
County Fire Advisory Board. 

S 14 Fire, Basic. Yolo County shall cooperate with the fire districts, enforce planning, zoning, and building 
codes and advise and encourage development to enhance fire safety. 

S 15 Review of Proposals. Yolo County shall request review of and comment on significant development 
proposals, rezoning, specific plans, and General Plan amendments by the respective fire districts and the 
Yolo County Sheriff. 

S 17 Crime Protection and Avoidance. Yolo County shall develop standards for location, construction, and 
operation of new development and redevelopment to enhance public protection from crime and to avoid 
generating facilities conducive to crime. Among the arrangements and devices required to achieve this 
policy are: (1) Defensible space design and construction, (2) Adequate lighting, (3) Mutual surveillance of 
public areas, (4) Detection and alarm systems, (5) Construction to discourage unauthorized entry, (6) Fire 
breaks, (7) Fire and smoke detection, (8) Adequate clear spaces and fuel reduction, (9) Adequate escape 
routes and facilities, (10) Adequate public protection services. 

S 21 Emergency Plan. Yolo County shall develop, review, and maintain a County Emergency Plan and such Plan 
shall be a part of the Safety and Seismic Safety Element of this General Plan, as amended, by reference. 

S 22 Emergency Response. Yolo County shall respond to catastrophic emergencies by: (1)Continuing 
government, (2) Directing and controlling emergency property, (3) Saving lives and protecting property 
(4) Repairing and restoring essential public systems and services, (5) Protecting and managing use of 
remaining resources, (6) Coordinating operations with other jurisdictions, (7) Establishing emergency 
operating centers and maintaining communications. 

CON 17 Water Reclamation. Yolo County shall encourage waste water reclamation and reuse. 

CON 18 Sewer Plant Consolidation. Yolo County shall encourage the most efficient long term arrangement of 
sewer plant facilities, including consolidation, where appropriate. 

City of Woodland 

Goal 4.B To ensure that adopted facility and service standards are achieved and maintained through the use of 
equitable funding methods. 

Goal 4.D To ensure adequate wastewater collection and treatment and the safe disposal of wastes.  

Policy 4.D.1 The City shall promote reduced wastewater system demand through efficient water use by: 
a. Requiring water-conserving design and equipment in new construction; 
b. Encouraging retrofitting with water-conserving devices; and 
c. Designing, constructing, and repairing wastewater systems to minimize inflow and infiltration to the 

extent economically feasible. 

Policy 4.D.2 The City shall implement and maintain an industrial pretreatment program in accordance with state and 
federal requirements. 

Policy 4.D.3 The City shall require all sewage generators within its service area to connect to the City’s system, 
except those areas where onsite treatment and disposal facilities are deemed appropriate. 

Policy 4.D.4 The City shall require that collection systems be designed on a gravity-flow basis except where a site-
specific engineering analysis demonstrates the long-term cost-effectiveness of pumped facilities. 

Policy 4.D.5 The City shall review development proposals in the vicinity of the wastewater treatment plant site to 
ensure their safety and compatibility. 

Policy 4.D.7 The City shall investigate potential hazards and nuisance potential associated with operations at the 
wastewater treatment plant and shall identify any necessary buffering requirements or operational 
changes at the plant that may be necessary. 

GOAL 4.G To ensure the safe and efficient disposal or recycling of solid waste generated in Woodland. 

Policy 4.G.3 The City shall require that all new development complies with applicable provisions of the City of 
Woodland Source Reduction and Recycling Element and the Yolo County Integrated Waste  
Management Plan. 
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TABLE 3.13-1 
PUBLIC SERVICES POLICIES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy Number Policy Description 

GOAL 4.H  To deter crime and to meet the growing demand for police services associated with increasing population 
and commercial/industrial development in the city. 

Policy 4.H.7 The City shall consider public safety issues in all aspects of public facility, commercial, and residential 
project design, including crime prevention through environmental design. 

GOAL 4.I To protect residents of and visitors to Woodland from injury and loss of life and to protect property  
from fires. 

Policy 4.I.1 Within the City’s overall budgetary constraints, the City shall strive to maintain a fire operations staffing 
ratio of 1.0 per 1,000 residents. 

Policy 4.I.3 The City shall establish and maintain a performance standard of four (4) minutes response time for the 
first arriving unit capable of providing service and eight (8) minutes for arrival of the complete first alarm 
assignment. The benchmark for both response times in this process should be 90 percent (response time 
is measured from the time the unit leaves the station to the time the unit arrives at the scene. 

Policy 4.I.4 The City shall attempt to maintain the following fire flow standards: (1) Commercial and individual:  
3,500 gallons per minute (GPM), (2) Light commercial and multifamily: 2,500 GPM, (3) Single family: 
1,500 GPM. 

GOAL 4.J To promote adequate levels of utility services provided by private companies and ensure that these are 
constructed to minimize negative effects on surrounding development. 

Policy 4.J.1 The City shall communicate its major development plans with utility companies and coordinate planning 
of extension of these facilities. 

GOAL 8.F To ensure the maintenance of an Emergency Response Plan to effectively prepare for, respond to, 
recover from, and mitigate the effects of natural or technological disasters. 

Policy 8.F.2 The City shall continue to coordinate emergency preparedness, response, recovery, and mitigation 
activities with Yolo County, special districts, service agencies, voluntary organizations, other cities within 
the county, surrounding cities and counties, and state and federal agencies. 

Policy 8.F.4 The City shall maintain the capability to effectively respond to emergency incidents. 

City of Davis 

GOAL HAZ 3. Provide for the safety and protection of citizens from natural and environmental hazards. 

Policy HAZ 3.1. Provide for disaster planning. 

GOAL POLFIRE 1.   Provide high quality police and fire protection services to all areas of the City. 

Policy POLFIRE 1.2.   Develop and maintain the capacity to reach all areas of the City with emergency police and fire service 
within a 5-minute emergency response time, 90% of the time. Response time includes alarm processing, 
turnout time, and travel time.   

GOAL POLFIRE 3.   Increase fire safety through provision of adequate fire protection infrastructure, public education, and 
outreach programs.  

Policy POLFIRE 3.1.   Provide adequate infrastructure to fight fires in Davis.  

Policy POLFIRE 3.2 Ensure that all new development includes adequate provision for fire safety. 

GOAL WATER 5. Remain within the capacity of the City wastewater treatment plant.  

Policy WATER 5.1. Evaluate the wastewater production of new large scale development prior to approval to ensure that it will 
fall within the capacity of the plant. 

Policy WATER 5.2. Provided that the existing plant capacity is not exceeded, require new large scale development to pay its 
fair share of the cost of extending, sewer service to the site.  

GOAL MAT 1.   Enhance the quality of the environment by conserving resources and minimizing waste by reducing, 
reusing, recycling, and re-buying.  

Policy MAT 1.1.   Promote reduced consumption of nonrenewable resources. 

GOAL MAT 2.   Provide adequate waste disposal capacity for Davis.  

Policy MAT 2.1.   Plan for long-term waste disposal needs of Davis.   
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TABLE 3.13-1 
PUBLIC SERVICES POLICIES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy Number Policy Description 

UC Davis 

Putah Creek Promote the maintenance of flows in Putah Creek (via dam releases and treated campus wastewater 
discharge) to sustain wildlife and the health of the Putah Creek Campus Reserve (a campus research 
reserve along the campus frontage of Putah Creek). 

Campus-based 
Support Systems 

Continue use of campus-based support systems such as water supply, wastewater treatment, and 
energy facilities to enable flexibility for future campus growth.  

Telecommunications Continue to promote the development of high-speed communications infrastructure for intra- and inter-
campus communications to support the increasing demands for research and instruction, and to enable 
alternative work sites.  

Public Safety Provide a site for a substation for Fire and Police Services in the neighborhood west of 113, convenient 
to Hutchison Drive, should new facilities be required to serve the West Campus.  

Related Uses Provide an area adjacent to the existing landfill for related activities such as recycling or composting.   

Energy 
Conservation. 

Continue campus programs to conserve energy, including building systems, building design, and site 
planning practices. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 
 

 

Yolo County Emergency Response Plan 
The Yolo County Emergency Response Plan discusses the structure of the emergency response 
effort by the County of Yolo.  Its structure follows the Incident Command System (ICS) and the 
Standardized Emergency Management System (SEMS).  Both ICS and SEMS are statewide 
organizational standards that allow ease of interaction between multiple agencies.  

City of Woodland Emergency Plan 
The City of Woodland emergency plan is based upon the Standardized Emergency Management 
System (SEMS) as adopted in November, 1995 (A95-307). This plan uses the Operational Area 
concept to receive reports and requests for resources from Cities and other local jurisdictions  
and forward them to the region and state. The City of Woodland Fire Chief or designee maintains this 
Plan and is responsible for the coordination and scheduling of periodic training described in this Plan. 

The purpose of this Plan is to organize and guide the County’s response to major emergency 
situations associated with natural disasters, technological incidents and national security 
emergencies.  The Plan describes the basic concepts of emergency response and designates 
responsibility for response and actions. A series of annexes, or operational plans, describe each of 
the SEMS functions in detail. Specific objectives are to: 

• Manage and coordinate emergency operations (including on-scene incident management) 
within the incorporated areas of the City.  

• Coordinate resources. 
• Coordinate mutual aid.  
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UC Davis Emergency Operations Plan 
The UC Davis Emergency Policy outlines the procedures that need to be undertaken in the event 
of emergency. The policy is primarily intended to protect University employees, but includes 
measures for students, volunteers, and visitors. Campus administrators have appointed an 
Emergency Policy Planning Group to direct emergency preparedness, response, and recovery 
efforts. Individual university departments are required to submit emergency response plans to the 
Emergency Policy Planning Group. In the event of a major emergency, the university will utilize 
SEMS and ICS as outlined in the California Code of Regulations (Title 19, Section 2400 et seq). 

3.13.3  Impacts and Mitigation Measures 

Significance Criteria 

Public Services 
According to the CEQA Guidelines, Appendix G, an impact to public services would be 
considered significant if the Project would result in substantial adverse physical impacts 
associated with providing new or physically altered governmental facilities, induce need for new 
or physically altered governmental facilities, or could cause significant environmental impacts, in 
order to maintain acceptable service ratios, response times or other performance objectives for 
any of the following public services: 

(a) Fire protection; 
(b) Police protection; 
(c) Schools; 
(d) Parks; 
(e) Other public facilities. 

Utilities and Service Systems 
The following significance criteria for the utilities and service systems impacts analysis were 
developed by the Project Partners based upon criteria presented in Appendix G of the CEQA 
Guidelines.  The proposed Project would result in a significant impact if it would: 

• Generate need for new or physically altered governmental facilities in order to maintain 
acceptable service ratios, response times, or other performance objectives for any public 
services (i.e., fire protection, police protection, schools, parks, other public facilities, the 
construction of which could cause significant environmental impacts). 

• Require or result in construction of new water or wastewater treatment facilities or 
expansion of existing facilities, the construction of which could cause significant 
environmental effects. 

• Require or result in the construction of new stormwater drainage facilities or expansion 
of existing facilities, the construction of which could cause significant environmental 
effects. 
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• Be served by a landfill without sufficient permitted capacity to accommodate the 
project’s solid waste disposal needs. 

• Violate federal, state, and local statutes and regulations related to solid waste. 

• Result in conflict with other existing utilities, causing interference with their operation or 
function.  

This document does not present a discussion on whether the project would require new or 
expanded water supply resources or entitlements in this chapter because the Project objectives are 
to establish a new water supply and entitlement. Therefore, the potential impacts of establishing 
this supply and entitlement are discussed throughout this document. 

Methodology 
Construction-related impacts on public services and utilities are evaluated in this chapter  
using a qualitative assessment of construction practices on existing levels of service and utility 
infrastructure. This analysis is based on the premise that coordinating procedures outlined in the 
regulatory setting section will be implemented by affected utility providers; this premise was used 
to determine the level of significance of construction-related impacts.   

Summary of Impacts  
Table 3.13-2 presents a summary of the significant and less than significant impacts associated 
with the potential locations being considered for the Project diversion, conveyance pipeline, water 
treatment plant, and transmission pipelines. 

TABLE 3.13-2 
IMPACT SUMMARY OF PROJECT SITING OPTIONS –  

PUBLIC SERVICES, UTILITIES AND SERVICE SYSTEMS 

Diversion/ Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.13-1:  The Project would 
generate the need for new or physically 
altered governmental facilities in order to 
maintain acceptable service ratios, 
response times or other performance 
objectives for any of the public services. 

LS LS LS 

Impact 3.13-2:  The Project would require 
or result in the construction of new water 
or wastewater treatment facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects. 

SU SU SU 

Impact 3.13-3:  The Project would require or 
result in the construction of new storm water 
drainage facilities or expansion of existing 
facilities, the construction of which could 
cause significant environmental effects. 

NI NI NI 
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TABLE 3.13-2 
IMPACT SUMMARY OF PROJECT SITING OPTIONS –  

PUBLIC SERVICES, UTILITIES AND SERVICE SYSTEMS 

Diversion/ Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.13-4:  The Project would be 
served by a landfill without sufficient 
permitted capacity to accommodate the 
project’s solid waste disposal needs. 

LS LS LS 

Impact 3.13-5:  The Project would violate 
federal, state, and local statutes and 
regulations related to solid waste. 

LS LS LS 

Impact 3.13-6:  Construction of the Project 
would result in conflict with other existing 
utilities, causing interference with their 
operation or function. 

LSM LSM LSM 

 

SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

Impacts and Mitigation Measures 
Impact 3.13-1:  The Project would generate the need for new or physically altered 
governmental facilities in order to maintain acceptable service ratios, response times of 
other performance objectives for any of the public services (i.e., fire protection, police 
protection, other public facilities, the construction of which could cause significant 
environmental impacts). (Less than Significant) 

Construction Impacts  
An increased need for emergency services may occur during construction. The potential for 
accidents requiring emergency services could increase during construction of Project components 
because of increased use of heavy equipment, truck traffic and equipment movement. However, 
the potential increase would only result in a short-term, temporary increase in the need for  
police and fire services, in the event of an accident. This type of demand increase could be 
accommodated by existing facilities and resources in the Project vicinity.  

Each respective jurisdiction’s General Plan provides a policy framework for providing police  
and fire services. The policies address maintaining and improving necessary response times, 
maintaining a sufficient number of police officers and firefighters per capita, maintaining 
adequate amounts and types of equipment to provide necessary levels of service, maintaining and 
constructing adequate new firefighting infrastructure, incorporating public safety in design of 
structures and services, maintaining sufficient levels of fireflow, and coordinating development 
with planning for fire services. Construction of the Proposed Project would not conflict with any 
policies in the Project Partners’ General Plans. With compliance with the policies identified 
above, the Project’s impacts are considered less than significant. 
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Project Operations Impacts  
Operation of the proposed Project would not result in the need for new governmental facilities.  
In addition, the Project would not generate any demands for additional public services that would 
require new or altered facilities, including police and fire protection. Additional use of some 
utilities would result from Project Operations. The Project facilities (intake/diversion structure 
and WTP) would use additional electricity and water. The WTP would produce solid wastes from 
the water treatment process which would need to be disposed of in the YCCL. (Refer to Impact 
3.13-4 related to solid waste and landfill capacity.) However, none of the increases in use and 
production of solid waste would result in significant impacts to public services in the Project area. 

Water Transfer Impacts 
Wells would be constructed in many of the potential water sellers’ areas. But neither water 
transfers nor wells would generate any need for new or increased governmental facilities. 
Therefore, no impacts are anticipated. 

Mitigation: None Required. 

  

Impact 3.13-2:  The Project would require or result in the construction of new water or 
wastewater treatment facilities or expansion of existing facilities, the construction of which 
could cause significant environmental effects. (Significant and Unavoidable) 

Construction Impacts 
As discussed on p. 3.13-9 an analysis impacts to utilities from the construction of the WTP, 
intake, and conveyance facilities is not provided under this impact as environmental impacts of 
these facilities are analyzed throughout the document.  

Project Operations and Water Transfer Impacts  
The new WTP would treat the additional water supply diverted from the Sacramento River at one 
of the three diversion options. No existing facilities would be relied upon to accommodate the 
additional supply. New facilities proposed as part of this Project would divert, convey, treat, and 
distribute all of the additional supply. Therefore, there would be no operational or water transfer 
impacts resulting from the new WTP proposed as part of the Project. Other impacts from 
operation of the proposed Project facilities are analyzed throughout this EIR. 

The additional supply conveyed to Project Partners as a result of the Project would result in 
increased use of water would result in increased wastewater volumes needing treatment and need for 
additional wastewater treatment plant (WWTP)  capacity. A separate CEQA process will be 
conducted for the WWTP that would need to be constructed to accommodate this additional 
effluent flow. However, it can be anticipated that construction of the WWTP would have similar 
impacts to noise, air quality, traffic, aesthetics and other environmental resources as the proposed 
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Project. In addition, the increase in effluent would result in potentially significant impacts. 
Construction-related impacts for several of these resource areas are found to be Significant and 
Unavoidable for the proposed Project so it can be assumed that Significant and Unavoidable 
impacts would occur as a result of construction of the WWTP. Measure 3.13-2 would require the 
WTTP project proponent to implement mitigation comparable to that included in this EIR as part 
of implementation of the WTTP project. However, some impacts are anticipated to remain 
Significant and Unavoidable. 

The Project will facilitate an increased demand for WWTP service, as future water use increases 
because of population growth and development. Growth inducing impacts related to acquiring 
additional supply are addressed in Chapter 4.0 Growth Inducing Effects. 

Mitigation Measure 

Measure 3.13-2:  As part of the CEQA process for the anticipated future WWTP, 
mitigation measures comparable to those contained herein shall be implemented by the 
project proponent. 

Impact Significance after Mitigation:  Significant and Unavoidable. 

  

Impact 3.13-3:  The Project would require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the construction of which could cause 
significant environmental effects. (No Impact) 

Construction Impacts 
Implementation of the Project would not require or result in the construction of new stormwater 
drainage facilities or expansion of existing facilities.  For Project facilities located outside the urban 
areas of the City of Davis, City of Woodland, and UC Davis campus, stormwater drainage facilities 
are limited to open drains and ditches designed to convey irrigation and agricultural drainage and 
runoff. No new drainage facilities would be required for these portions of the Project area. 

In the urban areas, the Project would not require new or expanded stormwater drainage facilities.  
Certain facilities may temporarily be altered during Project construction, however, facilities 
would be replaced for continued use without increases in capacity. 

Project Operations and Water Transfer Impacts 
Operation of project facilities and water transfers related to the Project would not require or result 
in the construction of new storm water drainage facilities or expansion of existing facilities. 
Therefore, no impact is anticipated. 

Mitigation: None Required. 
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Impact 3.13-4: The Project would be served by a landfill without sufficient permitted 
capacity to accommodate the project’s solid waste disposal needs. (Less than Significant) 

Construction Impacts  
Construction of the proposed Project facilities under all Options would involve trenching and other 
site preparation. A majority of the new pipelines would be placed in the trenches and then backfilled 
with the materials originally removed from the trench. Construction activities may generate waste 
materials, including vegetation, asphalt, concrete, and other nonhazardous materials, that could be 
disposed of in a landfill. Other waste materials related to construction of the intake facility and WTP 
would not be generated in substantial amounts. The Project Partners would coordinate waste disposal 
with the YCCL. Implementation of the proposed Project would not substantially reduce the 
capacity/life of the YCCL and would result in a less-than-significant impact to landfill capacity.  

Project Operations Impacts 
Project operations would generate sludge and trash waste streams that would be disposed of at  
the YCCL. As of May 2001, the landfill had a remaining capacity of 16 million cubic yards 
(California Integrated Waste Management Board 2006) with an approved planned expansion to 
increase available capacity to 31.5 million cubic feet (Yolo County Board of Supervisors, 2005). 
Capacity within the YCCL is therefore sufficient to meet Project waste disposal needs, and no 
significant impact to landfill capacity is anticipated.  

Water Transfer Impacts 
Transfer of water from senior water rights holders would not result in the generation of solid 
waste. Therefore no impacts related to water transfers are anticipated. 

Mitigation: None Required. 

  
 

Impact 3.13-5:  The Project would violate federal, state, and local statutes and regulations 
related to solid waste. (Less than Significant) 

Construction & Project Operations Impacts  
Implementation and construction of the proposed Project will require compliance with previously 
stated city and county policies. There are no applicable federal or state policies related to solid 
waste for this Project. Solid waste disposal from the Project would increase disposal at the 
YCCL. Waste generated by the Project would be within the capacity of the YCCL. The Project 
would be in compliance with policies related to solid waste disposal in the Cities of Davis and 
Woodland and Yolo County General Plans. The policies address reducing consumption of non-
renewable resources, and reuse and recycling of resources. This impact is considered less than 
significant. 
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Water Transfer Impacts 
Water transfers would not violate any solid waste statutes or regulations. Therefore, no impacts 
are anticipated. 

Mitigation: None Required.  

  

Impact 3.13-6:  Construction of the Project would result in conflict with other existing 
utilities, causing interference with their operation or function. (Less than Significant with 
Mitigation) 

Construction Impacts  
Construction of the facilities associated with Project could result in the disruption of utility 
services, which could include underground electricity, gas, telephone, and cable television lines 
located within Project area roadways and therefore within proposed pipeline alignments. The 
proposed untreated water and treated water transmission pipelines would run parallel to and cross 
under or over these utilities. Areas of high congestion and possible utility conflicts may occur at 
intersections where there are multiple crossing pipelines. However, it is not anticipated that the 
Project would require relocation of existing utilities. The pipeline would have minimum cover of 
seven feet in agricultural areas and five feet in other areas to avoid potential conflict with utilities. 
In most cases, impacts to utilities and services would involve temporary disruptions that would 
not exceed a few hours or one day maximum. Implementation of mitigation measure 3.13-6 
would reduce these impacts to less than significant. 

Project Operations and Water Transfer Impacts 
Project operation would not conflict with other existing utilities in the Project area. The diversion 
and delivery of surface water to the Project Partners would not adversely affect other public 
utilities and services.  

As discussed in Chapter 3.3 of this EIR, the operation of new groundwater wells installed to 
replace surface water transferred from upstream water rights holders may result in potential 
drawdown and increased pumping costs due to increased groundwater depth. However, the 
decline in groundwater elevation is not expected to cause loss of any existing wells. With 
mitigation this impact is less-than-significant. 

Mitigation Measure  

Measure 3.13-6:  A Utility Avoidance Plan shall be prepared and implemented to ensure 
that the project plans and specifications contain a detailed engineering and construction 
plan to avoid utility conflicts. Measures to avoid utility conflicts may include, but are not 
limited to: 
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• Utility locations will be verified through field survey and use of the Underground 
Service Alert services. 

• Detailed specifications will be prepared as part of the design plans to include 
procedures for the excavation, support, and fill of areas around utility cables and pipes.  
All affected utilities shall be notified of construction plans and schedule.  
Arrangements may be made with these entities regarding protection, relocation, or 
temporary disconnection of services. 

• Residents and businesses in the project area of planned utility service disruption will be 
notified of any outages two to four days in advance, in conformance with county and 
state standards. 

• In the event cables and lines are disconnected, they will be reconnected as soon as 
possible. 

Impact Significance after Mitigation:  Less than Significant. 
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3.14  Cultural Resources 
This section summarizes the cultural history of the Project area, describes known cultural 
resources within and near the Project area, describes regulatory requirements, and presents an 
analysis of potential Project-related impacts to cultural resources. 

3.14.1  Environmental Setting 

Existing Conditions  
The Project area is located within flat bottomland of the Sacramento Valley, where elevation is 
less than 100 feet msl. There is little resemblance between today’s environmental context and that 
of 150 years ago, because a large proportion of the land has either been leveled and intensively 
farmed, dredged and channelized (creeks and sloughs), or developed (e.g. Cities of Woodland and 
Davis, farm complexes, excavated drainage areas, and other features). As a result, most of the 
native vegetation, riparian plant and animal associations, and well as avian and land fauna have 
been displaced. Prior to Euro-American settlement, however, the natural resources of this area 
were abundant and supported stable and very substantial Native American populations. These 
populations were concentrated along waterways and in association with natural levees and other 
elevated lands. 

Prehistory 
The earliest residents in the Central Valley are represented by the Fluted Point and Western 
Pluvial Lakes Traditions, which date from about 11,500 to 7,500 years ago (Moratto, 1984). 
Within portions of the Central Valley of California, fluted projectile points have been found at 
Tracy Lake (Heizer, 1938) and around the margins of Buena Vista Lake in Kern County. Similar 
materials have been found to the north, at Samwel Cave near Shasta Lake, near McCloud, and 
Big Springs in Siskiyou County. These early peoples are thought to have subsisted by a 
combination of hunting and fishing (Moratto, 2004). 

Across the northern Sacramento Valley and in the vicinity of the project area, aboriginal 
populations continued to expand between 6,500 and 4,500 years ago. Early Penutian-speaking 
arrivals in this area may be represented by the archaeological complex known in the literature as 
the “Windmiller” or “Early Horizon.” These sites date to about 4,000-5,000 years ago, with the 
connection to Penutian-speaking peoples suggested on the basis of extended burials; large leaf-
shaped and stemmed projectile points similar to points of the Stemmed Point Tradition in the 
Plateau and portions of the Great Basin; large villages established along major waterways; and 
elaborate material culture with a wide range of ornamental and other non-utilitarian artifact types 
being present (Ragir 1972). The continuation of this pattern through the “Middle Horizon”, or 
from about 1,000 B.C. to A.D. 300, has also been documented at riverine sites within the 
Sacramento Valley, including sites along the Feather River north of its confluence with the Bear 
River, and along the Sacramento River at Knights Landing and northward to Colusa west of the 
Sutter Buttes. 
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Sometime around AD 200-300, the Valley may have experienced another wave of immigration. 
Arriving ultimately from southern Oregon and the Columbia and Modoc Plateau region and 
proceeding down the major drainage systems (including the Feather, Yuba and American Rivers and 
the Sacramento River). These Penutian-speaking arrivals may have displaced the earlier populations, 
including remnant Hokan-speaking peoples still resident within the Valley. These Penutian-speaking 
peoples relied upon bulbs and other plant foods, more intensively processed animal and fishing 
products with mortars and pestles, and may have utilized the bow and arrow with small stemmed-  
and corner-notched projectile points. 

Ethnography   
The Project area is located within territory which, at the time of initial contact with 
European/American culture (circa AD 1830’s), was occupied by the Patwin. The Patwin spoke a 
language belonging to the Penutian language family, along with the nearby Nisenan and Maidu, 
as well as Miwok, Costanoan, Yokuts, and other Valley and Bay groups. The boundary separating 
the Patwin and the Nisenan to the east of the Sacramento River was fluid and likely shifted over 
time, but the proposed Project area appears to have been located within lands claimed and utilized 
by the Patwin. 

As with all northern California Indian groups, economic life for the Patwin revolved around hunting, 
fishing and the collecting of plant foods. Deer was an important meat source and the animals were 
hunted by individuals by stalking or snaring, or by groups in community drives. Salmon runs, and 
other food resources available along the Sacramento River and its major tributaries, also contributed 
significantly to local economies. While much of the fish protein was consumed immediately, a 
significant percentage, particularly during the fall salmon run, was prepared for storage and consumed 
during winter months. Acorns represented one of the most important vegetal foods and were 
particularly abundant within the Oak Woodland which once dominated lands located adjacent to the 
west side of the Project area along the Sacramento River, and in association with higher ground and 
natural stream courses at both Davis and Woodland. 

Relations between Euro-Americans and Native Americans in the Sacramento Valley followed the 
course of interaction documented in most other parts of North America, but with particularly 
devastating consequences for the Sacramento Valley Indians. John Work’s fur trapping expedition 
through the region in 1832-33 resulted in the introduction of several communicable diseases, the 
results of which were devastating to Native culture and society (Work 1945; Cook 1976). 

Historic Context 
Recorded history in the Project area begins with the attempts of Spanish colonists to explore parts 
of California beyond the coastal zone. Gabriel Moraga’s expedition was undertaken in 1806, with 
additional incursions occurring through the late 1830’s and 1840’s, including John Work’s fur 
trapping expedition through central California in 1832-33, one of the best documented of the 
early forays into the Central Valley. Work’s expedition introduced several communicable 
diseases to the Native inhabitants that turned out to be devastating to Patwin culture and society 
(Work 1945; Cook 1976). 
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Additional major incursion by European/American populations followed John Sutter’s petition 
for and award of the New Helvetia Land Grant Colony in 1839, with the Grant defining much of 
present day Sacramento. Operating initially from Sutter’s Fort, Sutter planted wheat and raised 
cattle and horses, and employed many local Nisenan people on his Hock Farm on the west side of 
the Feather River, northeast of the Project area. 

Discovery of gold in 1848 at Coloma resulted in the influx of thousands of fortune seekers into 
California and the Sacramento area, Sacramento became a trading center instead, with supplies 
from San Francisco sold to miners departing for the foothills east of Sacramento and elsewhere in 
the Sierra Nevada. 

By 1849, Sutter’s son had assumed title to New Helvetia, and began a systematic survey of the 
extensive land grant, resulting eventually in a network of straight 80-foot wide streets and 20 foot 
wide alleys within Sacramento. Proximity to the American and Sacramento Rivers prompted 
levee construction as early as 1850. More comprehensive flood control plans followed creation of 
a new State Reclamation Board, which in turn was granted jurisdiction over multiple reclamation 
districts and levee plans that were being considered or had been partially constructed using local 
or private funding. By 1911, many of these were incorporated into the Sacramento Flood Control 
plan, which called for construction of new levees, raising existing levees, and construction of 
what would eventually become known as the Yolo Bypass and other reclamation features and 
districts, such as Reclamation Districts 900 and 1000. Land drained as a result of these late 19th 
Century and early 20th Century actions were soon subjected to even more intensive mechanized 
agriculture than had already occurred during the late 1800’s. 

Prior to construction of the flood control and reclamation projects, the railroad had been extended 
from Sacramento and the San Francisco Bay area throughout the Valley, both north and south of 
the project area. The City of Davis was reached by what is now the Southern Pacific in 1868. The 
California Pacific Railroad Company was incorporated in 1865 at San Francisco as the California 
Pacific Rail Road Company. It was renamed the California Pacific Railroad Extension Company 
in the spring of 1869, then renamed the California Pacific Railroad later that same year. The 
railroad was constructed just months prior to completion of the Central Pacific/Union Pacific 
Transcontinental Railway. The railroad ran from Sacramento to Vallejo and then via passenger 
ferry to San Francisco. It also had a branch from Napa Junction to Calistoga, and another from 
the City of Davis northward to Marysville via Woodland and Knights Landing. The California 
Pacific operated independently for eleven years, from 1865 to 1876, at which point it was 
acquired by the Central Pacific and finally sold to the Southern Pacific. Today, the route of the 
Amtrak Capitol Corridor follows the original California Pacific line – from Sacramento to 
Suisun/Fairfield via Davis. 

When the railroad arrived in 1868, the City of Davis was known as “Davisville” (after Jerome C. 
Davis, a prominent local farmer and land owner). By 1870, two years following construction of 
the railroad and the new depot at Davis, a substantial amount of land around the community was 
being farmed. With construction of the land grant university in 1908 (U. C. Davis), animal 
husbandry and veterinary care were both elevated to professional, scientific levels. 
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The route of the original California Pacific Railroad northward from Davis proceeded to 
Woodland, which was reached in 1869. Woodland was formally incorporated in 1871, and the 
next year the railroad was realigned to its present location along East Street. By 1888 Woodland 
was being called the richest town in the U.S. in proportion to its population. Many of the town’s 
historic structures date to the last two decades of the 19th Century, although numerous original 
structures were destroyed by fire on July 1, 1892. By 1896, however, Woodland had rebuilt a 
commercial district along Main Street, and a new brick opera house had become the symbol of 
the City’s reconstruction. 

Another railroad within the project area was the Sacramento Northern Railroad Company/Northern 
Electric. The Sacramento Northern emerged by consolidating and re-incorporating several interurban 
electric lines, including the Chico Electric and Northern Electric. The Northern Electric Railroad was 
one of the majority owners of the Sacramento Land Company, which in turn was involved with early 
reclamation projects in and around Sacramento, including an area known as East Yolo and located 
south of the Project diversion/intake pipeline option 1 alignment. Early settlements that existed in the 
area were located on higher ground, typically adjacent to the Sacramento River, providing river access 
for the City of Sacramento. With establishment of R.D. 900 in 1911, draining and clearing of land 
created opportunities for further development. The Sacramento Land Company purchased a large 
portion of this land and in 1911 the company laid out the community of Riverbank (later Bryte). 
Shortly thereafter plans were initiated for the town of West Sacramento (Corbett, 1993). 

The Northern Electric Railroad/Sacramento Northern established in 1905 when railroad engineer 
Henry Butters purchased the Chico Electric Railway Company and incorporated the Northern 
Electric, the Northern Electric Railroad opened in 1906, linking Chico to Oroville; service was 
eventually extended to Sacramento (Hilton and Due, 1960). In 1908, the company re-incorporated 
as the Northern Electric Railway Company (NERC). In 1911, NERC created a subsidiary called 
the Sacramento and Woodland Railroad, which resulted in the construction of two branch lines, 
one of which was a line linking the City of Sacramento with the City of Woodland (McGowan, 
1961). This line proceeds from West Sacramento through Bryte and then north-northwesterly 
along the west side of the Sacramento River, turning westerly at State Route 16 and proceeding 
due west into Woodland, paralleling the Option 1 pipeline route.  

By 1914, financial difficulties at NERC resulted in a takeover by the Sacramento Northern 
Railway Company, a consolidation that included acquisition of all electric lines in the Sacramento 
Valley. In 1921, the Western Pacific Railway Company acquired the Sacramento Northern 
Railway. Following economic difficulties accompanying the Great Depression and additional 
economic, political and other changes following WWII, the State Railroad Commission declared 
electric railways illegal for safety reasons, and in 1945 Western Pacific was forced to adopt diesel 
locomotives and remove the third (electrified) rail from the earlier interurban electric lines. The 
heavier diesel locomotives required more substantial rails and modified ballast and ties, and over 
time virtually all of the original rail systems were demolished and replaced and, in many areas, 
were re-graded and then used as access roads. 
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Recent evaluations of these earlier electrified systems in both Sacramento and Yolo Counties 
(Jones & Stokes, 2003; Jensen, 2003) have concluded that where such changes and modifications 
have been made, the Sacramento Northern is not significant per CEQA nor eligible for inclusion 
on the National Register of Historic Places, because of loss of integrity, structures and artifacts 
related to the period of historical significance (see also JRP Historical Consulting, Inc., 1994). 

Results of Record Search and Onsite Survey 
As described in the discussion of methodology, a search of existing archaeological records and 
onsite pedestrian survey of the diversion/intake pipeline options was conducted.  As part of the 
onsite survey, a 1,320-foot wide survey corridor was used to fully encompass the pipeline 
alignment and provide coverage in the event that the alignment is altered. 

Diversion/Intake Pipeline Option 1: 
Historical sites within the vicinity of the Option 1 alignment include Elkhorn Station, an 
octagonal pumphouse currently owned and operated by RD 2035, Yolo Shortline Railroad,  
and a railroad trestle. No archaeological or other sites were identified. Unidentified, buried 
archaeological remains could also be present within these areas, and could potentially include 
prehistoric midden deposits, flaked and ground stone artifacts, bone, shell, building foundations 
and walls, and other buried cultural materials. 

Diversion/Intake Pipeline Option 2: 
The only historical site within the vicinity of the Option 2 alignment is a grove of oak trees.  
A prehistoric occupation was also located in this area, but it was destroyed in 1957. Unidentified, 
buried archaeological remains could also be present within these areas, and could potentially 
include prehistoric midden deposits, flaked and ground stone artifacts, bone, shell, building 
foundations and walls, and other buried cultural materials. 

Diversion/Intake Pipeline Option 3: 
Historical and archaeological sites documented within the vicinity of the Option 3 alignment 
include the Sacramento Weir, a house, two isolates, and one prehistoric occupation/burial site. 
Unidentified, buried archaeological remains could also be present within these areas, and could 
potentially include prehistoric midden deposits, flaked and ground stone artifacts, bone, shell, 
building foundations and walls, and other buried cultural materials. 

Treated Water Transmission Pipelines 
The bulk of documented historic and archaeological sites are located within the treated water 
transmission pipeline corridor. Of 181 total sites identified, 178 are historic, including several 
houses, farm and ranch complexes, the Pacific Railroad, Lincoln Highway, and Avenue of the 
Trees. Two prehistoric sites were also located including one burial site and one prehistoric 
occupation site. Unidentified, buried archaeological remains could also be present within these 
areas, and could potentially include prehistoric midden deposits, flaked and ground stone 
artifacts, bone, shell, building foundations and walls, and other buried cultural materials. 
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3.14.2 Regulatory Setting 

Federal 
Federal issuance of a permit, approval, or funding requires compliance with Section 106 of the 
National Historic Preservation Act (NHPA) and its implementing regulations. Section 106 
requires federal agencies, or those they fund or permit, to consider the effects of their actions on 
the properties that may be eligible for listing or are listed on the National Register of Historic 
Places (NRHP). To determine whether an undertaking could affect NRHP-eligible properties, 
cultural resources (including archaeological, historical, and architectural properties) must be 
inventoried and evaluated for listing in the NRHP. The Section 106 review process normally 
involves the following four-step procedure described in detail in the Section 106 Regulations  
(36 CFR Part 800): 

• Determine the area of potential effects, identify, and evaluate cultural resources in 
consultation with the State Historic Preservation Officer (SHPO) and interested parties; 

• Assess the effects of the undertaking on historic properties that are eligible for inclusion 
in the NRHP 

• Consult with the SHPO, other agencies, and interested parties to develop an agreement 
that addresses the treatment of historic properties if they are to be adversely affected and 
notify the Advisory Council on Historic Preservation; and 

• Proceed with the project according to the conditions of the agreement. 

State 
CEQA requires that public or private projects financed or approved by public agencies must 
assess the effects of the project on unique or significant historical resources. Historical resources 
are defined as buildings, sites, structures, objects or districts, each of which may have historical, 
architectural, archaeological, cultural, or scientific significance (Public Resources Code 21083.2; 
California Code of Regulations 15064.5). 

CEQA requires that if a project results in an effect that may cause a substantial adverse change in 
the significance of an historical resource, then alternative plans or mitigation measures must be 
considered; however, only significant historical resources need to be addressed. Therefore, prior 
to the assessment of effects or the development of mitigation measures, the significance of 
cultural resources must first be determined. The steps that are normally taken in a cultural 
resources investigation for CEQA compliance are as follows: 

• Identify potential historical resources. 
• Evaluate the eligibility of historical resources. 
• Evaluate the effects of a project on all eligible historical resources. 
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Local  

Yolo County General Plan 
The Yolo County General Plan addresses goals and objectives for cultural resources preservation 
within its Historic Preservation Element (Yolo County, 1983). The following includes goals and 
objectives relevant to the proposed Project. 

HP 1. Goal. 

Yolo County shall support the preservation and enhancement of historic and prehistoric resources 
within the County when fiscally able. 

HP 2. Objectives.  

General Plan objectives relating to cultural resources preservation of each Project Partner are 
summarized in Table 3.14-1: 

TABLE 3.14 -1 
HISTORIC AND PREHISTORIC PRESERVATION OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

2.1 To preserve Yolo County's natural resources with historical significance by designating certain natural resources 
such as trees and vegetation as "historic" and by supporting a program to preserve them. 

2.2 To preserve Yolo County's prehistoric resources by identifying and preserving Native American sites and other 
significant archaeological sites and by encouraging development of demonstration sites. 

2.3 To preserve Yolo County's natural resources with historical significance by designating certain natural  
resources such as trees and vegetation as "historic" and by supporting a program to preserve them, including 
(1) Identification of historic resources within the County; (2) Recording the historic resources identified in the 
1986 Yolo County Historic Resources Survey on the General Plan map and maintenance and updating of the 
map for planning purposes; (3) Adoption of a Historic Preservation Ordinance and establishment of a Yolo 
County Historic Preservation Commission; (4) Support for the conversion of older residential structures in 
commercial zones to commercial or office use and of older historically significant structures in agricultural areas 
to tourist uses through the use permit process while maintaining or enhancing their historical authenticity;  
(5) Encouragement of County efforts to seek financing for the preservation of the County's historic resources; 
and (6) To encourage the property owners to revitalize their properties through incentives such as utilizing the 
Historic Building Code, easements, state and federal tax exemptions as well as seeking Community 
Development Block Grant funds. 

2.4 To promote museums to preserve the prehistorical, historical and agricultural heritage of Yolo County by the 
following actions: (1) Continued support for the Yolo County Historic Museum; (2) Promotion of museums within 
historic structures; and (3) Support for establishment of additional museums in the County. 

City of Woodland 

Goal 6.A 
 

To preserve and maintain sites, structures, and landscapes that serve as significant, visible reminders of the 
city’s social, architectural, and agricultural history. 

Policy 
6.A.4. 

The City shall require that environmental review be conducted on demolition permit applications for buildings 
designated as, or potentially eligible for designation as, historic structures. The City shall follow the guidelines of 
the California Environmental Quality Act (CEQA) in reviewing demolition requests for such structures and shall 
prohibit demolition without a structural and architectural analysis of the structure’s ability to be rehabilitated 
and/or relocated. 

Goal 6.B 
 

To combine historic preservation and economic development so as to encourage owners of historic properties to 
upgrade and preserve their properties in a manner that will conserve the integrity of such properties in the best 
possible condition. 
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TABLE 3.14 -1 
HISTORIC AND PREHISTORIC PRESERVATION OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Goal 6.C 
 

To preserve the character and livability of Woodland’s neighborhoods and strengthen civic pride through 
neighborhood conservation. 

Goal 6.D 
 

To integrate historic preservation more fully into Woodland’s comprehensive planning process. 

Goal 6.E 
 

To promote community awareness and appreciation of Woodland’s history and architecture. 

Goal 6.F 
 

To protect Woodland’s Native American heritage. 

Policy 
6.F.1. 

The City shall refer development proposals that may adversely affect archaeological sites to the California 
Archaeological Inventory, Northwest Information Center, at Sonoma State University. 

Policy 
6.F.2. 

The City shall not knowingly approve any public or private project that may adversely affect an archaeological 
site without first consulting the Archaeological Inventory, Northwest Information Center, conducting a site 
evaluation as may be indicated, and attempting to mitigate any adverse impacts according to the 
recommendations of a qualified archaeologist. City implementation of this policy shall be guided by Appendix K 
of the CEQA Guidelines. 

City of Davis 

Goal HIS 
1. 

Designate, preserve and protect the archaeological and historic resources within the Davis community. 

Policy HIS 
1.2 

Incorporate measures to protect and preserve historic and archaeological resources into all planning and 
development. 

Goal HIS 
2. 

Promote public awareness of the prehistoric and historic past of the Davis area. 

Policy HIS 
2.1 

Add to the knowledge and understanding of Davis' past. 

UC Davis 

Native 
American 
Heritage 

Look for opportunities to express Native American heritage in the campus to honor and celebrate the early 
inhabitants of this region. 

Historic 
Resources 

As the campus grows, evaluate historic resources to determine their value and incorporate appropriate 
protection measures. 

Early 
Shingle-
Sided 
Buildings 

Continue to find adaptive re-use for shingle buildings from the early years of the campus where feasible. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 
 

3.14.3 Impacts and Mitigation Measures 

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in physical conditions within the area affected by the Project. A cultural resources 
impact would be considered significant if it would result in the following, which are adapted from 
the CEQA Guidelines, Appendix G: 
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• A substantial adverse change in the significance of a historical resource that is either 
listed or eligible for listing on the National Register of Historic Places, the California 
Register of Historic Resources, or a local register of historic resources; 

• A substantial adverse change in the significance of a unique archaeological resource; 

• Disturbance or destruction of a unique paleontological resource or site or unique geologic 
feature; 

• Disturbance of any human remains, including those interred outside formal cemeteries. 

Methodology 
Methodology to identify cultural resources in the Project area included a cultural resources record 
search, consultation with the Native American Heritage Commission, and a field survey.  

A search of archaeological records maintained by the Northwest Information Center at CSU 
Sonoma was conducted on April 21st, 2006. The record search was completed prior to the 
cursory-level field survey, and encompassed the entire Project area. Other relevant federal, state, 
and local sources were also consulted, including local residents. 

The cursory-level field survey was conducted by Sean Michael Jensen on June 3 and 13-14, 2006, 
and involved a general-level inspection of portions of the Project area, with particular attention 
given to areas along the Sacramento River levee, where accessible, along the Sacramento Northern 
Railroad alignment (abandoned), and within the cities of Davis and Woodland where treated 
water transmission pipelines are proposed. A 1,320 foot-wide potential Project impact area was 
used for this assessment to identify observable features that would be in the vicinity of the 
pipeline corridor. The term “general level” survey or inspection refers to pedestrian survey during 
which transects were spaced at 40+ meter intervals, and/or areas in which pedestrian survey was 
focused on specific and limited land areas which appeared most sensitive for the presence of 
cultural materials and where ground surface visibility was not obstructed by planted crops or 
development. 

Consultation was undertaken with the Native American Heritage Commission (NAHC) for sacred 
land listings within or near the project area. Native American representatives on the NAHC 
contact list were requested to supply information concerning prehistoric sites or traditional use 
areas within, adjacent or near the project area. The NAHC responded on April 7, 2006, indicating 
no sacred land listings for the Project area or adjacent lands. No responses have been received to 
date from other individuals and groups that were contacted. 

Previous archeological surveys and related studies have been performed for portions of each 
Project diversion/intake pipeline option. Specifically, and including common areas, 
approximately 42, 45, and 47 percent of the areas of Project diversion/intake pipeline options 1, 
2, and 3, respectively, have been previously surveyed. 
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Summary of Impacts 
Table 3.14-2 provides a summary of the significant and less than significant impacts associated 
with the siting options being considered for the Project diversion, conveyance pipeline, water 
treatment plant, and distribution pipelines. 

TABLE 3.14-2 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – CULTURAL RESOURCES 

 Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

 
3.14-1: Project construction would cause a substantial 
adverse change in the significance of a historical or unique 
archaeological resource within the Project area. 
 

LSM LSM LSM 

3.14-2: Project construction would directly or indirectly 
destroy a unique paleontological resource or site or unique 
geologic feature. 
 

LSM LSM LSM 

3.14-3: Project construction would disturb any human 
remains, including those interred outside of formal 
cemeteries. 
 

LSM LSM LSM 

 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 

 

Impacts and Mitigation Measures  
The following discussion describes historical and archaeological sites that have been identified within 
the Project diversion/intake pipeline corridors. It should be noted, however, that the majority of the 
pipeline corridors have not been subjected to pedestrian survey. A site-specific archaeological survey 
along the selected pipeline corridor could identify historic cultural resources, including unrecorded 
buildings and structures, that may be present within or close to lands potentially affected. 

Impact 3.14-1: Project construction would cause a substantial adverse change in the 
significance of a historical or unique archaeological resource within the Project area.  
(Less than Significant with Mitigation) 

Construction Impacts  
Buildings, Structures, and Historic Resources 
The actual impact corridor for the selected diversion/intake pipeline option will (1) be narrowed 
to approximately 120 feet in width, will (2) generally follow existing roadways, or (3) where 
pipelines or other features are to be placed in open land, they will be aligned so as to avoid direct 
impacts to existing buildings and structures. Therefore, based on current site information and in 
consideration of the final Project design, historic sites that consist of buildings or structures 
would not be affected by construction activities associated with the proposed Project.  



3.14  Cultural Resources 
 

Davis-Woodland Water Supply Project 3.14-11 ESA / 205413 
Draft Environmental Impact Report April 2007 

Historic Linear Features 
Proposed construction would involve excavation of bore and jack pits on either side of major 
linear features in order to use trenchless pipeline installation methods under them. Proposed 
construction would therefore not result in direct, significant impacts to historic linear features.  

Prehistoric Resources 
The full extent and precise limits of documented prehistoric sites are incompletely evaluated and 
therefore unknown. These sites, as well as unidentified and buried archaeological remains, could be 
impacted during grading, trenching, or other construction activities. Therefore, the extent of impact to 
prehistoric resources that could result from Project construction is unknown without further study.  

Implementation of Mitigation Measure 3.14-1 would reduce these impacts to less than significant.  
 

Project Operations and Water Transfer Impacts 
Neither Project operations or the transfer of water supplies from senior water users in the 
Sacramento River basin would create a potential adverse change in a historical or archaeological 
resource within the Project area. No impact to historical or archaeological resources would occur 
due to project operations or the transfer of water supplies to the Project Partners. 

Mitigation Measures 

Mitigation Measure 3.14-1: The following tasks shall be conducted, where appropriate,  
by the Project Partners. The tasks described satisfy not only CEQA, but federal rules and 
regulations as well (in particular, Section 106 of the National Historic Preservation Act  
and its implementing regulations). Collectively, these tasks represent a cultural resource 
management approach designed to ensure compliance with applicable General Plans, 
CEQA, and federal rules and regulations. 

Task I.  Site-Specific Historic Properties Identification 

A.  Upon selection of a preferred diversion/intake pipeline option, the Project Partners, 
where appropriate, shall complete the identification process per 36 CFR Part 800.4 
(which includes, among other identification efforts, a Class I literature search and a 
Class III field survey) in the area of potential effect (APE) for a specific undertaking. 
A Class III pedestrian survey will not be required when: 
1. The California Historical Information System and SHPO agree that previous 

cultural resources surveys have already adequately identified historic 
properties, or 

2. The California Historical Information System and SHPO agree that previous 
disturbance has eliminated the possibility of identifying historic properties. 

B.  An undertaking shall be considered to exist, and an APE shall be defined, when the 
Project Partners, directly or through the issuance of appropriate permits, undertake 
construction of the facilities identified in project development and construction plans. 
The APE will be the land area affected by construction of new facilities, from the 
point of diversion at the Sacramento River, along pipelines, and at water treatment 
and storage facilities; 
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C.  Where the Project Partners conduct an intensive (Class III) inventory, required 
consultation with California SHPO shall be undertaken and coordinated by the lead 
federal agency with approval authority over Project features. 

Task II.  Assessing Effects 

A. The lead agency, in consultation with SHPO, will assess the effects of the 
undertaking on properties that are eligible for inclusion in the NRHP. If the Project 
Partners, and federal lead agency, determine that construction and operation of the 
project would result in unavoidable effects, or an adverse effect, to historic properties 
within the APE, in accordance with 36 CFR Part 800.5, then the lead agency, other 
interested parties, the Project Partners, and SHPO will consult to resolve the adverse 
effect (see Task III below). 

Task III. Treating Effects  

A.  The Project Partners shall implement one or more of the following measures for 
treating effects to historic properties: 
1. Avoid effects through redesign of the project; 
2. Avoid effects by not executing the proposed contract; 
3. If avoidance is not feasible, mitigate effects through measures such as data 

recovery or archival documentation (for example, the Historic American 
Buildings Survey/ Historic American Engineering Record).  

The Project Partners, in consultation with the lead federal agency, SHPO, the 
Advisory Council, and other interested agencies, shall work together to find measures 
to mitigate the effects of a particular undertaking on historic properties. The Project 
Partners shall develop plans to implement the agreed upon mitigating measures and 
shall submit such plans, in the form of a Memorandum of Agreement, to the SHPO, 
the Advisory Council, and interested agencies for review and comment.  

B. The Project Partners shall ensure that any mitigating measures agreed on during 
consultation will be included as a specification in Project development. Mitigation 
measures will be completed before the start of ground disturbing activities that would 
affect the physical integrity of an historic resource. Mitigating measures for visual, 
audible, or atmospheric effects will be completed before completion of Project 
construction. 

Task IV. Properties Discovered During Implementation of an Undertaking 

A.  If a previously undiscovered historic property is inadvertently encountered during 
construction, all work in the immediate vicinity of the property except that necessary 
to secure and protect the property will cease until the Project Partners can secure 
assistance from a professional archaeologist who evaluate and, if necessary, mitigate 
effects to the discovery. Evaluation and mitigation will be carried out in consultation 
with the federal lead agency and SHPO pursuant to 36 CFR Part 800.11(b)(2)(ii). 

B.  If human remains are discovered during archaeological survey, any archaeological testing 
or data recovery or any construction activities, work in the immediate vicinity of the 
discovery will cease except to secure and protect the remains. The Project Partners or 
their consulting archaeologist will immediately notify the County Coroner, per State law. 
As well, the Project Partners shall ensure that any human remains and grave-associated 
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artifacts discovered are also managed in accordance with California Statutes, their 
chapters and sections, which include but are not necessarily limited to: Chapter 1492, 
Statutes of 1982, Section 7050.5 of the Health and Safety Code, and Sections 5097.94, 
5097.98, and 5097.99 of the Public Resources Code. 

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.14-2: Project construction would directly or indirectly destroy a unique 
paleontological resource or site or unique geologic feature. (Less than Significant with 
Mitigation) 

Construction Impacts 
No unique paleontological resources, sites, or geologic features were identified during this study. 
However, significant fossil discoveries can be made, even in areas designated as having a low 
potential for such resources. Excavation activities associated with the Project could extend to more 
than 12 feet below the ground surface, potentially disturbing unknown, buried paleontological 
resources. Implementation of Mitigation Measure 3.14-1 would reduce this impact to less than 
significant. 

Project Operations and Water Transfer Impacts 
Neither Project operations or the transfer of water supplies from senior water users in the Sacramento 
River basin would directly or indirectly destroy a unique paleontological or geological site, resource, 
or feature within the Project area. No impact to paleontological or geological resources would occur 
due to project operations or the transfer of water supplies to the Project Partners. 

Mitigation Measure 

Implement  Mitigation Measure 3.14-1.  

Impact Significance After Mitigation:  Less than significant. 

  

Impact 3.14-3: Project construction would disturb any human remains, including those 
interred outside of formal cemeteries. (Less than Significant with Mitigation) 

Construction Impacts 
Project construction could impact the prehistoric burial site located within the study corridor of 
the Option 3 diversion/intake pipeline alignment, and/or a second site recorded along the treated 
water transmission pipeline alignment. Furthermore, evidence of human burial or scattered 
remains related to prehistoric occupation of the area could be inadvertently encountered anywhere 
within the Project area during construction activities. Damage to previously undisturbed burials 
or human remains would constitute a significant impact. Implementation of Mitigation Measure 
3.14-1 would reduce this impact to less than significant. 
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Project Operations and Water Transfer Impacts 
Neither Project operations nor the transfer of water supplies from senior water users in the 
Sacramento River basin would disturb human remains. No impact to human remains, including 
those interred outside of formal cemeteries, would occur due to project operations or the transfer 
of water supplies to the Project Partners. 

Mitigation Measure 

Implement  Mitigation Measure 3.14-1.  

Impact Significance After Mitigation:  Less than significant. 
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3.15  Recreation 
This section provides an analysis of potential impacts to recreational resources in the Project area and 
surrounding vicinity that could result from implementation of the Project. The analysis includes a 
description of the existing conditions, the associated regulatory framework including all applicable 
policies, the methodology, and an impact assessment based on applied significance criteria.  

3.15.1  Environmental Setting  
Recreation Facilities 
Sacramento River 
The proposed Project would establish a new diversion/intake on the Sacramento River and would 
withdraw water for municipal and industrial uses in the Project Partners’ water service areas. The 
River supports a variety of recreational, water-dependent activities including boating and fishing, 
and recreational activities including camping, hiking, picnicking, and sightseeing, that are 
enhanced by the scenic value of the river.  

Figure 3.15-1 shows the location of various recreational facilities on the Sacramento River within the 
vicinity of the Project area.  There are several public and private boat launches and marinas located 
along the River in the vicinity of the Project area. The Elkhorn Boat Launching Facility is located 
on the eastside of the River about three miles downstream from the Elkhorn Diversion in 
Sacramento County. This facility is owned and operated by the Sacramento County Department 
of Parks and Recreation, and includes picnic areas, restrooms, a scenic lookout, and a boat launch 
ramp. The park is open year-round from sunrise to sunset and a use fee is required.   

The Elkhorn Regional Park is located on the west side of the Sacramento River, approximately 
1.75 miles south of the I-5 Sacramento River crossing. The park is owned and operated by the 
Yolo County Division of Parks and Natural Resources. The 55-acre park offers a wide variety of 
recreational opportunities including fishing, picnicking, bird watching, nature study, and boating. 
The park has a boat ramp, picnic area, parking lot, and sanitary facilities. The park is open from 
7:00 a.m. until dusk, except when river conditions require closure. 

Two private marinas are located within the immediate vicinity of the Project area: the Alamar 
Marina and Metro Marina. The Alamar Marina is located at River Mile 70.5 on the eastside of the 
River. This marina offers covered and non- covered boat docks, a fuel dock, and houseboat and 
jet ski rentals. The Metro Marina is located at River Mile 70.5 on the eastside of the River. This 
marina consists of 13 cover slips that can accommodate boats 30 feet in length. The spaces are 
rented out on a daily, monthly or yearly basis. 

There are numerous other informal recreation sites located along the length of the River where 
public access is readily available and vehicle parking can be accommodated. These sites usually 
support bank fishing that occur during the course of the year, depending on the presence of game 
fish in this river reach. One such site is the area immediately north of the Sacramento Weir, 
where vehicle parking can be accommodated and access to the River is readily available. Public 
river access is typically not promoted or allowed on private property. 
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City of Woodland 
The City of Woodland has over 160 acres of parks and recreation areas and two swimming pools, 
which are used by over 45,000 park users each year. These areas include neighborhood, 
community, and regional parks with playgrounds, play equipment, picnic areas, sports fields, 
basketball courts, restrooms, community centers, and other special facilities. The City also 
operates a 22-acre full service historical cemetery, and summer camp at Camp Packer Creek in 
the Tahoe National Forest.  

City of Davis 
Davis has more than 30 parks and recreation facilities, which include nine mini-parks, 18 
neighborhood parks, six community parks, a golf course, Central Park and two playing field facilities. 
Existing open space resources consist of wildlife habitat areas in the County, neighborhood greenbelts, 
and drainage ponds and channels in the City. City parks provide facilities for athletic, community and 
arts events. These facilities include amphitheaters, softball diamonds, and BBQ grills and picnic areas 
which can accommodate groups as large as 300 people. Play equipment and children’s play areas are 
located in almost every City park, and four community aquatic facilities are also maintained by the 
City. Many miles of on and off-street bikeways are also maintained. Various open spaces exist on the 
UC Davis campus including bike and pedestrian trails. 

River Flows Supporting Recreational Uses 
Flows in the Sacramento River directly support a variety of recreational activities including 
boating and waterskiing. The River also indirectly supports other recreational activities such as 
fishing by supporting fish habitat. Previous studies performed for the Sacramento River 
concluded that optimal instream flow conditions for recreational boating ranged from about  
2,500 cfs to about 12,500 cfs (Reclamation, 1997).   

Other Recreation Activities in Project Vicinity 
The agricultural lands and waterways found in the Project area support a wide range of informal 
recreation activities that are used by both local and regional population.  Hunting and fishing are 
seasonal activities commonly observed in the Project area, through permission with private 
landowners, with waterfowl hunting a widespread activity in wetland areas. Fishing occurs in 
larger waterways capable of supporting gamefish, crawdads, and frogs which can be taken under 
permit from CDFG. 

3.15.2 Regulatory Setting 

State 
California Code of Regulations Title 14, Article 6, Waterway marking system, Section 7000 
states “Pursuant to the authority vested in it by Section 659, Harbors and Navigation Code, the 
Department of Boating and Waterways adopts rules and regulations for a uniform system for 
marking the State's waters; such rules and regulations to establish, (a) a system of regulatory 
markers for use on all waters of the State to meet needs not provided for by the U.S. Coast Guard 
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system of navigational aids, and (b) a system of navigational aids for use on the waters of the 
State not marked by the U.S. Coast Guard and/or not determined to be United States navigable 
waters; provided that such rules and regulations shall not be in conflict with the markings 
prescribed by the U.S. Coast Guard.” 

Local 

Yolo County General Plan 
The Open Space and Recreation Element of the Yolo County General Plan calls for creating 
expanded public access to the Sacramento River and the creation of public open space along the 
Sacramento River. The Element also provides for the County to establish a variety of outdoor 
recreational and educational opportunities along the Sacramento River for use by the public.  
A continuous corridor of natural open space is called for along the Sacramento River, with 
provision for limited access at specific locations to recreational and educational uses from a 
County road or highway, and possible bicycle access to select areas. The Element calls for 
recreational uses to be clustered at locations along the river, to minimize habitat disturbance  
and provide efficient and cost-effective management by the County. All access, whether by  
road or by trail, must be through an entry point that can be controlled. 

The Yolo County General Plan includes policies pertaining to the recreational resources. The 
policies listed below apply to the components of the Project that lie within Yolo County and no 
other jurisdiction.  

Cities of Woodland and Davis General Plans, UC Davis LRDP 
The City of Woodland General Plan and City of Davis General Plan include goals and policies 
pertaining to recreational resources throughout each City. Recreation-related planning goals for 
UC Davis are likewise presented in the UC Davis LRDP. The goals and policies listed below 
(Table 3.15-1) apply to the components of the Project that lie within respective City limits or on 
UC Davis property.  

TABLE 3.15 -1 
RECREATION OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

RP5 The County shall promote and support the clustering of commercial/recreational opportunities in an effort to 
provided “linked” activities for tourists (i.e., activities tourists can link together in a single trip, such as eating, 
rafting, gaming, shopping, lodging, gas stations, wine tasting, visiting a museum, etc.). 

RP8 The County shall encourage and support the development of private recreation facilities that preserve scenic 
and environmentally sensitive resources and that do not result in the creation of land use conflicts. 

RP-24 The County shall promote and support the growth of individual and collective private sector agri-tourism and  
eco-tourism operations of all sizes that benefit from wide expanses of open space and agricultural land, including 
overnight agricultural adventures (staying overnight and working on a farm), other lodging, markets and farmers 
markets, restaurants, wineries, bird watching, fishing and hunting lodges and clubs and equestrian centers. 

RP-25 The County shall encourage development of small-scale/niche visitor services and attractions such as 
wineries, bed and breakfasts, cafes, etc. in areas that would cater to interested travelers. 
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TABLE 3.15 -1 
RECREATION OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

City of Woodland 

Goal 5.A   To establish and maintain a public park system and recreational facilities suited to the needs of woodland 
residents, employees, and visitors. 

5.A.1 The City shall continue to develop, expand, and promote the use of its park system to include a balance of 
passive and active recreation opportunities.   

5.A.2 The City shall strive to achieve the standard of six acres of parks per 1,000 population for the development of 
City-owned park facilities. Typically, neighborhood parks are ten to 15 acres, community parks are 20 to 50 
acres and sports parks are three to 30 acres.  

City of Davis 

Goal POS1 Provide ample, diverse, safe, affordable and accessible parks, open spaces and recreation facilities and 
programs to meet the current and future needs of Davis’ various age and interest groups and to promote a 
sense of community, pride, family, and cross-age interaction.  
 

Policy POS 
1.1   

Use systematic and comprehensive planning to guide the development, operation and allocation of resources 
for all City parks, facilities, and recreation programs.  
 

UC Davis 

Recreation Site formal recreational and athletic facilities with reasonable access to student, faculty and staff participant 
populations. Cluster formal recreational and athletic facilities in proximity to each other, in order to achieve 
resource efficiencies. 
 

Integrated 
Open Space 

Network. 
 

Establish a drainage pond with habitat and recreation value as a shared open space with Davis neighborhoods 
north of Russell Blvd. Create public space at the heart of the neighborhood to provide identity and a 
neighborhood gathering place. Locate other public uses adjacent to the Village Square, such as a Community 
Education Center and recreation fields, destinations that serve neighborhood residents as well as people from 
the greater community. When development occurs next to agricultural land, assure land uses are compatible 
with ongoing agricultural use, or include landscape buffers to keep adjacent ag uses viable, such as the area 
along the western edge of the neighborhood. 
 

Open Space Continue to develop multi-use open spaces on the edges of campus where UC Davis connects to the local and 
regional community, to perpetuate an open and inviting edge to the campus, and to foster the role of the 
campus as a local and regional center. Examples include the recreation fields along Russell Blvd. The new 
South Entry Quad by the Mondavi Center for Performing Arts, the planned open space and pond along Russell 
Blvd. west of 113, and the planned vineyard at the I-80 entrance to the campus along Old Davis Road. 
 

New Multi-
Use 

Recreation 
Fields in the 

NMP. 

Provide multi-use fields in the new neighborhood appropriate for formal and informal use. This area can include 
parking to support field use and student housing needs. 

Multi-Use 
Stadium. 

Provide a site for modern facilities to accommodate various athletic activities, such as football, lacrosse, and 
soccer, integrated with the newly constructed Schaal Aquatics Center and replacing venues that are currently 
limited in function. Continue to use Toomey Field as a track stadium and recreation venue. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
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3.15.3 Impacts and Mitigation Measures 
Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the Project. A recreation 
impact would be considered significant if it would result in any of the following, which are 
adapted from the state CEQA Guidelines, Appendix G: 

• Increase the use of existing neighborhood or regional parks or other recreational facilities 
such that substantial physical deterioration of the facility would occur or be accelerated; 

• Include recreational facilities or require the construction or expansion of recreational 
facilities which might have a significant adverse physical effect on the environment; 

• Reduce access to, or interfere with the use of existing recreational opportunities or 
facilities, including recreational use of the Sacramento River. 

 

Methodology 
Construction and operation of the Project could temporarily disrupt existing recreational  
access and activities to limited reaches of the Sacramento River. Boating thresholds on the 
Sacramento River established by the Bureau of Reclamation are provided to determine the 
potential operational impacts of the Project on recreational uses of the river. Therefore, this 
impact analysis focuses on issues related to limited access to the Sacramento River associated 
with construction and operation of the diversion/intake options and consistency with boating flow 
thresholds as a result of anticipated operations of the Project. 

Summary of Impacts 
Table 3.15-2 summarizes the potential impacts associated with the site options being considered for 
the Project diversion, conveyance pipeline, and water treatment plant, and distribution pipelines. 

TABLE 3.15-2 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – RECREATION 

Impact Diversion/ Intake Option 

 Option 1 Option 2 Option 3 

Impact 3.15-1:  The Project could increase the use of existing neighborhood 
or regional parks or other recreational facilities such that substantial physical 
deterioration of the facility would occur or be accelerated. 

NI NI NI 

Impact 3.15-2:  The Project could include recreational facilities or 
require the construction or expansion of recreational facilities which 
might have a significant adverse physical effect on the environment. 

NI NI NI 

Impact 3.15-3:  Construction and operation of the intake could reduce 
access to, or interfere with the use of existing recreational opportunities or 
facilities, including recreational use of the Sacramento River. 

LSM LSM LSM 

 

SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Impacts and Mitigation Measures  
Impact 3.15-1:  The Project could increase the use of existing neighborhood or regional 
parks or other recreational facilities such that substantial physical deterioration of the 
facility would occur or be accelerated. (No Impact)  

Construction, Project Operations, and Water Transfer Impacts 
The construction and operation of the proposed Project would not directly increase demand for 
recreational facilities. The Project would not increase the number of users of such facilities. 
Therefore, no impact would occur. 

The Project would increase water supply to the Cities of Woodland and Davis, potentially removing 
constraints on urban growth and facilitating urban development. The Project’s potential growth 
inducing effects are addressed in Chapter 4.0 of this document.  

Mitigation: None required. 

  
 

Impact 3.15-2:  The Project could include recreational facilities or require the construction 
or expansion of recreational facilities which might have a significant adverse physical effect 
on the environment. (No Impact) 

Construction, Project Operations, and Water Transfer Impacts 
The proposed Project does not include construction or expansion of recreational facilities. 
Therefore, no impact is anticipated. The Project would increase water supply to the Cities of 
Woodland and Davis, potentially removing constraints on urban growth and facilitating urban 
development, which could ultimately require the construction or expansion of recreational 
facilities. The Project’s potential growth inducing effects are addressed in Chapter 4.0 of this 
document.  

Mitigation: None required. 

  

Impact 3.15-3:  Construction and operation of the intake could reduce access to, or interfere 
with the use of existing recreational opportunities or facilities, including recreational use of 
the Sacramento River. (Potentially Significant for all Project options) 

Construction Impacts  

Diversion/Intake Siting Option 1 
Construction of the diversion/intake facility at the Option 1 location would temporarily and 
intermittently disrupt pedestrian and vehicle access along County Road 117 and a portion  
of the Sacramento River levee, as a result of construction activities, equipment, and vehicles.  
As shown in Figure 2-12, the intake would cross Road 117, requiring traffic controls or detour.  
The existing RD 2035 intake does not currently support informal recreational activities such as bank 
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fishing and sightseeing. Therefore, while onshore construction activities at this location would 
impact pedestrian and vehicle access to County Road 117 and the Sacramento levee, it would not 
interfere with the use of existing recreational opportunities or facilities. 

In-water construction activities would include the use of a temporary sheetpile and floating 
equipment along the west side of the river, which would temporarily restrict River recreational 
use within the vicinity of the intake but would not restrict use across the entire width of the river. 
Construction impacts would be limited and temporary; however, they would significantly reduce 
the area available for recreational boating on the Sacramento River. Implementation of prescribed 
mitigation, based on established Department of Boating and Waterways regulations, would 
reduce impacts associated with boating access limitations to a less-than-significant level. 

Potential impacts to sensitive recreational users in the vicinity of the Project area could also result 
from construction noise and dust. Refer to Chapters 3.8, Noise, and 3.9 Air Quality for a 
discussion of potential construction-related impacts and any proposed mitigation measures that 
would limit the effects of construction noise and dust.  

Diversion/Intake Siting Options 2 and 3 
Construction of the intake facility at either the Option 2 or Option 3 location would temporarily 
and intermittently disrupt pedestrian and vehicle access to Old River Road and the Sacramento 
River levee as a result of construction activities, equipment, and vehicles. These areas are 
currently used for informal recreational activities, such as bank fishing and sightseeing, and 
intake construction would pose a potentially significant impact to these recreational activities. 
However, implementation of Mitigation Measure 3.15-3b would reduce such impacts to a less-
than-significant level. 

Impacts associated with in-water construction activities for the diversion/intake facilities at either 
the Option 2 or Option 3 location are essentially the same as those stated above for the Option 1 
site. Refer to the discussion for Option 1 addressing impacts as a result of in-water construction 
activities and mitigation.  

Potential impacts to recreational users in the Project area could also result from construction noise 
and dust. Refer to Chapters 3.8, Noise, and 3.9, Air Quality, for mitigation measures proposed to 
limit construction noise and dust impacts to sensitive receptors in the Project area.  

Project Operations Impacts 
The diversion/intake structure would be located along the west side of the Sacramento River.  
The intake facility would extend from 50 to 125 feet into the River depending upon site location, 
River bathymetry, and engineering design. The River, in these areas, ranges from approximately 
525 to 575 feet in width. Installation and operation of a new diversion/intake structure would 
restrict recreational boating in the area of the facility. Pedestrian access to levee banks directly 
adjacent to the intake structure could be restricted by Project-related security fencing and/or other 
barriers. 
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Table 3.15-3 shows the distance to existing boat launches and access on the Sacramento River in 
the vicinity of the Project area. As shown, only the Elkhorn Regional Boat Launch is located in 
the immediate Project area; however, recreational boaters often use this reach of the River after 
launching from these other facilities. 

If located at the Option 1 site, the diversion/intake facility would be situated on the opposite side 
of the river and north of the Elkhorn Regional Boat Launch. This recreational facility is owned 
and operated by Sacramento County Department of Parks and Recreation. 

The Option 2 and 3 intake sites are not located near any public marina launches. Private boat 
docks are found on the east side of the River, across from each of the proposed locations being 
considered for the intake site. Restrictions to boating navigation resulting from the operation of 
this intake represent a potential significant impact. 

Limits to boating access, as well as restricted pedestrian access associated with the 
diversion/intake facility, would be potentially significant during operation of the intake structure, 
for all three potential sites for the diversion/intake facilities. Implementation of the Mitigation 
Measures 3.15-3a-b would reduce these impacts to a less-than-significant level. 

TABLE 3.15-3 
DISTANCE FROM INTAKE OPTIONS TO EXISTING BOAT LAUNCHES 

 Elkhorn 
Regional Boat 

Launch Discovery Park Yolo County Park 
Miller Park Boat Launch & 

Sacramento Marina 

Intake Option 1 
0 mi 10.5 mi 11.1 mi 13.6 mi 

Intake Option 2 
2.75 mi 7.4 mi 8.0 mi 10.5 mi 

Intake Option 3 
7.0 mi 3.2 mi 3.8 mi 6.3 mi 

 
 
Source: Sacramento River Atlas, 2006 
 

Project Effects on River Flow 
As previously noted, optimum instream flow thresholds for boating on the Sacramento River 
range from 2,500 to 12,000 cfs. (Reclamation, 1997) Operation of the proposed Project would not 
withdrawal more than 100 cfs. Surface water modeling conducted for the Project shows that the 
optimal boating threshold for the river would not be affected by proposed withdrawals for the 
Project during a typical low flow event. Therefore the Project would not  
have an impact on boating thresholds on the Sacramento River. 

Water Transfer Impacts 
Water transfers, as outlined in the Project Description, would not interfere with or reduce access 
to recreational activities in the Sacramento River or other recreational opportunities or facilities. 
As a result of the proposed water transfers more water would be sent down the Sacramento River 
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between the water sellers’ current point of diversion and the Project Partners’ intake/ diversion 
facilities. Therefore,  there would be no net loss of river flows that would impact recreational 
opportunities on the river and increased flows in this reach are not large enough to exceed the 
maximum flow threshold.. Therefore, no impacts due to water transfers are anticipated.  

Mitigation Measures 

Measure 3.15-3a: During Project construction and operation, waterway markers, including 
buoys and/or signs, shall be placed in, on, or near the water to protect the safety of boat 
operators as specified in Title 14 Department of Boating and Waterways Section 7000 et 
seq.  The shapes of aids to navigation shall be compatible with the shapes established by 
Coast Guard regulations for the equivalent Coast Guard aids to navigation.  When lights are 
placed on buoys as an aid to navigation, their characteristics shall be compatible with those 
designated by federal regulations for federal aids to navigation. 

Measure 3.15-3b: The design of the intake facility shall provide for continued public 
access to the Sacramento River during construction and operational phases.  Pedestrian 
access shall be designed to discourage trespassing on adjacent properties, where applicable.   

Impact Significance After Mitigation: Less than significant. 
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3.16  Aesthetic Resources  
This section identifies the setting, regulatory framework, and potential environmental impacts to 
aesthetic (visual) resources. This evaluation focuses on the physical changes associated with the 
addition of several proposed facilities and structures. The criteria and methodology used to 
determine significance is discussed, as well as all feasible mitigation measures that would reduce 
impacts to a less-than-significant level. 

3.16.1  Environmental Setting 

Regional 
The proposed Project is located in both a rural and urban landscape. The urban landscape is limited to 
the Cities of Davis and Woodland, and portions of the UC Davis campus, which support a variety of 
land uses. The visual character of the rural portion of the Project area is predominantly shaped by 
agricultural land uses, and the broad, nearly flat expanse of the Sacramento Valley. This landscape is 
interspersed with isolated farm buildings and houses, clusters of trees, waterways, roads, and electric 
power lines. Visible from some distance, is the existing Yolo County landfill, which appears above the 
treetops as a broad mound west of the Yolo Bypass. On clear days, the Coast Ranges are visible to the 
west, and to the east the City of Sacramento skyline and the Sierra Nevada in the far distance.  

Existing Visual Character 
The proposed Project area contains visually significant features and is visible from a number of 
nearby uses and public roads, including Interstate 5, Old River Road, County Road 103, County 
Road 25, and County Road 28H. The assessment of existing visual character and quality is 
organized according to the following general descriptive categories: site location; landform and 
landscape color; presence of unique scenic features or vistas, and land use. 

A large portion of the Project area is rural in character with agricultural land uses composing the 
visual environment.  Urban land uses within the Project Partners’ service areas are distinctly 
different from the open, restricted view of the surrounding rural landscape.  There are no 
significant topographic features in the area that restrict views; with only local features including 
levees, and roadway/railroad embankments limiting local view from specific locations. 

Diversion/Intake Site Options 
The reach of the Sacramento River where diversion/intake Options 1, 2, and 3 are located has 
been substantially altered from its natural condition.  Earthen levees have been constructed on 
both sides of the River to contain flood flows and prevent channel migration.  Local paved 
roadways have been constructed on these levees to provide access along the River to nearby 
properties and communities.  As a result, vegetation along the River has been substantially 
modified. However, several native species have become reestablished, providing a partial tree 
canopy interspersed with low-lying shrubs and grasses. 
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The Sacramento River is an open waterway that is regulated by upstream reservoirs. The River 
scours vegetation within the levee delineating its normal water elevation.  Land located at higher 
elevations has been covered with denser vegetation, indicating less frequent disturbance by water 
flows. 

Figure 3.16-1a shows the view of the Option 1 diversion/intake site from the eastside of the 
Sacramento River.  The existing RD 2035 intake is shown immediately upstream of the Option 1 
intake location.  

This portion of the streambank supports a dense canopy of mixed riparian plant species, including 
a dense understory that obstructs views to and from the River. 

The eastside of the River is occupied by several residences located within and atop the levee 
banks. These residences can view the intake site to varying degrees depending on the amount of 
trees and landscaping that obscure the visibility of the River and west shoreline. The closest 
residence is located approximately 525 feet from the proposed intake Option 1. The existing 
RD 2035 intake is visible from this location and other residences located on the eastern bank of 
the Sacramento River. 

Views of this diversion/intake site from adjacent roadways, including Old River Road and County 
Road 117 are obscured by vegetation. Vehicle occupants traveling on Old River Road would not be 
able to see the diversion/intake facility from the roadway.   

Within the vicinity of the Option 1 diversion/intake site, an existing marina and on-water 
improvements, the I-5 overpass, and the existing RD 2035 intake facility have further altered the 
visual character of the area. The presence of moorings, boats, fueling facilities, and security and 
safety lighting contribute to creating a human-made visual environment that dominates the local 
area, while the nearby, approximately 60-foot high I-5 bridge crossing over the Sacramento River 
dominates the southern skyline.  

Figure 3.16-1b shows the view of the eastside of the Sacramento River across from the Option 1 
diversion/intake site.  As can be seen, several residences are located directly across the River on 
the east Riverbank of the River, are in direct sight of the Option 1 diversion/intake location.  The 
views of the diversion/intake site are partially obscured by trees and other vegetation at several of 
these residences. 

Figure 3.16-1c shows the marina located on the eastside of the River, immediately downstream  
of the Option 1 diversion/intake site.  As shown, the marina is located immediately upstream of 
the I-5 bridge crossing and is in direct view of the Option 1 diversion/intake site. There is no 
vegetation or other features that would obstruct the views of the intake structure. 
 
Vehicle occupants traveling northbound on I-5 have a fleeting view of the intake site, if they 
purposely direct their vision perpendicular to the roadway and downward toward the River.  
Otherwise, vehicle occupants would normally pass over the bridge without noticing the diversion/ 
intake site. 



View of Westside Sacramento River at the
Option 1 Diversion/Intake Site.

View of Eastside Sacramento River From Option 1 
Diversion/Intake Site.

View of Marina and Interstate 5 Bridge Crossing 
Downstream of Option 1 Diversion/Intake Site.

SOURCE: ESA, 2006
Davis-Woodland Water Supply Project EIR . 205413

Figure 3.16-1
Option 1 Intake Site Photographs
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Figure 3.16-2a shows the view of the Option 2 diversion/intake site from the eastside of the 
Sacramento River.  As can be seen, this diversion/intake site is located at an area with a thin tree 
canopy and minimal underlying vegetation. At this location, the intake site can be seen from a 
variety of locations along the eastside of the River and is not obstructed by dense vegetation that 
would otherwise obstruct views of the site. 

Vehicle occupants traveling from both directions along Old River Road would have a nearly 
unobstructed view of the diversion/intake site. A residence, located west of Old River Road about 
425 feet from the Option 2 diversion/intake site has a partially obscured view of the site. This 
view is partially obscured by the elevated levee separating it from the River.   

As shown in Figure 3.16-2b, there are residences with private docks located directly across the 
River channel from this intake location, about 475 feet from the site. These residences have an 
unobstructed view of this diversion/intake site. 

Figure 3.16-3a shows the view of the westside of the Sacramento River at the location of the 
Option 3 diversion/intake site.  Views of this site are unobstructed by trees or other low-lying 
vegetation.  At the time this photograph was taken, the site was being used for loading barges 
with rock and rip-rap for transport to nearby locations needing erosion repairs.  The barge shown 
in this figure is using this site temporarily.  

Figure 3.16-3b shows residences located on the eastside of the Sacramento River from the Option 
3 diversion/ intake site. As can be seen, multiple residences are located directly across the River 
and within direct sight of the Option 3 intake location. The nearest residence is approximately 
525 feet from this intake site option. 

Figure 3.16-4a shows a portion of the Option 1 and 2 WTP site located near the City of 
Woodland. This view is representative of the area being considered for the diversion/intake 
pipeline Options 1 and 2 WTP site. As shown, the area is open with no tree or shrub cover.   
The flat topography is evident in this photo and is typical of the surrounding landscape.  

Figure 3.16-4b shows a view of the Option 3 WTP site, located near the City of Davis. As shown,  
this landscape is also open with generally flat topography. Unobstructed views of the property are 
available from all directions; however, limited public accessibility limits views of the property. 

Landform and Landscape Color  
The landscape of the proposed Project area consists of very flat topography, supporting a  
variety of agricultural crops with various heights and densities.  This creates a very open visual 
environment that is only limited by occasional trees.  

The color of the landscape corresponds to seasonal changes in vegetative color, ranging from 
deep greens in the spring and summer to orange, red, and brown in the fall months.  In winter, 
during seasonal fallowing, the landscape is predominately colored by soils exposed during 
agricultural activities. 



View of Westside Sacramento River at the Option 2 Diversion/Intake Site.

View of Eastside Sacramento River From the Option 2 Diversion/Intake Site.

Davis-Woodland Water Supply Project EIR . 205413

Figure 3.16-2
Option 2 Intake Site Photographs

SOURCE: ESA, 2006



View of Westside Sacramento River at the Option 3 Diversion/Intake Site.

View of Eastside Sacramento River From the Option 3 Diversion/Intake Site.

Davis-Woodland Water Supply Project EIR . 205413

Figure 3.16-3
Option 3 Intake Site Photographs

SOURCE: ESA, 2006



View of Options 1 and 2 WTP Site Near City of Woodland.

View of Option 3 WTP Site Near City of Davis.

Davis-Woodland Water Supply Project EIR . 205413

Figure 3.16-4
WTP Option Site Photographs

SOURCE: ESA, 2006
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Prominent human-made landforms include the Yolo County Landfill, which consists of a 
constructed earthen mound on County Road 28H. From a distance, the landfill appears as a 
natural feature, although unique in the surrounding flat landscape. 

Other visual features consist of urban structures such as buildings, water tanks, and electric power 
distribution poles.  These features are not prominent except in the Cities of Davis and Woodland, 
where the urban environment is dominated by human-made structures. 

Unique Visual Features or Scenic Vistas 
The Project area is typical of the Sacramento Valley with agricultural land uses composing the 
predominant visual landscape.  Most of the Project area is considered a “working” landscape.  

The Sacramento River corridor provides a unique visual feature in the Valley by introducing a 
linear water feature bordered by a combination of elevated levees and/or tree canopy that 
demarcates the River boundary.   

While no formal scenic vistas have been designated along the River, there are numerous locations 
that maintain high visual quality by providing a unique combination of water/vegetative elements 
that contrast with the surrounding landscape. 

Sensitive Viewers 
Viewer response to change is a function of viewer sensitivity, duration of exposure, and degree of 
visual change.  Sensitivity depends on the expectations and awareness of the viewer. Residential 
and recreational viewers are presumed to be more sensitive than other groups who may be 
working or commuting in the area. As exposure time increases, the perception of visual change  
in the landscape also increases. 

Potentially sensitive viewers of the proposed Project area include residents located on the eastside 
of the Sacramento River in the vicinity of the diversion/intake siting option locations.  These 
residents would be exposed to unobscured vistas of the facilities and would be subject to the 
visual changes associated with the installation of the intake structure and night-time lighting of 
the on-land and in-water facilities. 

Recreational boaters are considered to be sensitive viewers.  While their primary activities 
involve recreational pursuits such as angling, water skiing, or cruising, they are a group of 
recreationists likely to be sensitive to the visual change associated with installing a new 
diversion/intake structure on the River.  However, this group is expected to be less sensitive to 
visual change provided their recreational activities are not adversely affected or restricted. 

Another likely sensitive viewer is the single rural residence located in the vicinity of the Option 2 
diversion/intake conveyance pipeline. This residence would have an obstructed view of the 
diversion/intake facility, a full view of the pumpstation, and full view of the Option 2 conveyance 
pipeline construction. 
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Residents located along the routes of the water transmission pipelines in the City of Davis and 
City of Woodland may be sensitive to visual changes in their respective neighborhoods, but 
routinely accept the presence of traffic, trucks, equipment, and other activities associated with an 
urban environment. Visual changes associated with pipeline construction would be temporary in 
duration and would not have a long-term effect on local residential neighborhoods 

There are no sensitive viewers located in the vicinity of the WTP siting options. 

3.16.2  Regulatory Setting 
Regulation or protection of aesthetic and visual resources within the Project area is provided at 
various levels of government at the regional and state levels. An overview of aesthetic and visual 
resource regulations at state and local levels in the Project area is provided in the following 
discussion. 

State 

California Scenic Highway Program 
California’s Scenic Highway Program was created in 1963 to preserve and protect scenic highway 
corridors from change which would diminish the aesthetic value of lands adjacent to highways.  
The state laws governing the Scenic Highway Program are found in the Streets and Highways 
Code, Section 260 et seq. The State Scenic Highway System includes a list of highways that are 
either eligible for designation as scenic highways or have been so designated. These highways are 
identified in Section 263 of the Streets and Highways Code. 

There are no highways within Yolo County that have been officially designated within the California 
Scenic Highway System.  The nearest eligible state scenic highway is a 25.3-mile section of State 
Route 16 that extends from the State Route 20 intersection to Capay (California Department of 
Transportation, 2006).  The Yolo County General Plan designates State Route 128 from Winters to 
Lake Berryessa, and State Route 16 through the Capay Valley as scenic highways (Yolo County, 
1983).  The Project area is not visible from either of these designated highways. 

Local  

City and County General Plans and UC Davis LRDP 
Table 3.16-1 summarizes the planning goals, objectives, and/or policies for managing and 
protecting scenic and other aesthetic resources of the Project Partners. The City of Woodland 
General Plan has not adopted specific goals and policies pertaining to the visual quality and 
character of the City. Goals and policies that focus on maintaining a certain level of visual quality 
in relation to transportation and new development projects are listed in the Community Design 
element and the Environmental Resources Element of the General Plan.  
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TABLE 3.16 -1 
SCENIC RESOURCE MANAGEMENT OBJECTIVES OF THE PROJECT PARTNERS 

Objective 
Number Objective Description 

Yolo County 

OG-7 Preserve aesthetic resources and values.  
 

OO-9 Identification and preservation of scenic corridors and viewsheds.  
 

OP-14 The County shall support the efforts of the Cache Creek Conservancy and the Yolo Bypass Working Group to 
preserve open space and improve scenic resources within and along Cache Creek and within the Yolo Bypass.  

City of Davis 

Goal UD 3 Use good design as a means to promote human safety.  
 
 

Policy UD 3.2 Provide exterior lighting that enhances safety and night use in public spaces, but minimizes impacts on 
surrounding land uses.  
 

Goal HAB 1 Identify, protect, restore, enhance and create natural habitats. Protect and improve biodiversity consistent 
with the natural biodiversity of the region. 
 

Policy HAB 1.4 Preserve and protect scenic resources. 
 

UC Davis 

Maintain Views. Maintain long views across open lands and agricultural fields to the hills west of the campus.  
 

Design Review. Employ site and design guidelines and a design review process for campus neighborhoods and buildings to 
sustain valued elements of the campus visual environment, to assure new projects contribute to a connected 
and cohesive campus environment, and to implement more sustainable planning and design practices. 

Arboretum 
Connections to 
Academic Core. 

Find opportunities to better connect the environment of pathways, open spaces, and buildings in the 
Central Campus to the Arboretum. Extend the landscape character of the Arboretum into the fabric of the 
Central Campus where appropriate. 

Academic Districts 
and Neighborhood 
Centers. 

Support the creation of distinct neighborhoods and the aesthetic cohesiveness within such neighborhoods. 

 
 
Source: Yolo County,1983, City of Davis, 2001, UC Davis, 2003 
 

3.16.3 Impacts and Mitigation Measures 
Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the Project. An aesthetics 
impact on aesthetic resources would be considered significant if it would result in any of the 
following effects, as adapted from the CEQA Guidelines, Appendix G: 

• Have a substantial adverse effect on a scenic vista; 
• Substantially damage scenic resources, including, but not limited to, trees, rock 

outcroppings, and historic buildings within a state scenic highway; 
• Substantially degrade the existing visual character or quality of the site and its surroundings; 
• Create a new source of substantial light or glare which would adversely affect day or 

nighttime views in the area. 



3.16 Aesthetic Resources 
 

Davis-Woodland Water Supply Project 3.16-11 ESA / 205413 
Draft Environmental Impact Report April 2007 

Methodology 
This analysis uses a common methodology that has three key steps:  (1) identifying  
the visual character and quality of visual resources; (2) identifying the type, exposure,  
and sensitivity of viewers; and (3) identifying the potential change in visual resources.  
All three of these elements were considered when determining the significance of visual 
change resulting from implementation of the Project. The impacts of the Project were 
determined based on the comparison of changes to the existing conditions present in the  
local landscape. 

Summary of Impacts 
Table 3.16-2 provides a summary of the significant and less-than-significant impacts associated 
with the siting options being considered for the Project diversion, conveyance pipeline, and water 
treatment plant, and distribution pipelines. 

TABLE 3.16-2 
IMPACT SUMMARY OF PROJECT SITING OPTIONS – AESTHETIC RESOURCES 

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

Impact 3.16-1:  The Project could have a 
substantial adverse effect on scenic vistas. 
 

LS LS LS 

Impact 3.16-2: The Project could substantially 
damage scenic resources, including but not 
limited to trees, rock outcroppings, and 
historic buildings within a state scenic 
highway. 
 

NI NI NI 

Impact 3.16-3: The Project could substantially 
degrade the existing visual character and 
quality of the site and its surroundings. 
  

SU SU SU 

Impact 3.16-4: The Project would create a 
new source of substantial light or glare that 
would adversely affect nighttime views in  
the area. 
 

SU SU SU 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Impacts and Mitigation Measures  
Impact 3.16-1:  The Project could have a substantial adverse effect on scenic vistas.  
(Less than Significant)  

Construction of Options 1, 2, and 3 
No designated scenic vistas occur within the Project area. The WTP site options are located in 
areas typical of the Sacramento Valley and exhibit no unique or significant visual features.  
Accessibility to these sites are limited, restricting visibility by the public. 

The installation of the diversion/ intake facilities at the three siting options would not affect a 
scenic vista. At the Option 1 site, there are substantial human-made features including an existing 
water intake structure, marina and dock, and the I-5 bridge.  At Option 2 and 3 sites, human-made 
changes to the landscape include the River levee and gates of the Sacramento Weir. No scenic 
vistas are present at these three diversion/intake siting locations. Visual impacts resulting from 
constructing the WTP and diversion/ intake options would be less than significant. 

Operations and Water Transfers 
The diversion of surface water that would be available through the new water rights permit or water 
transfer would not result in a visual change to a scenic vista. No impact to scenic vistas would occur 
with operation of the Project or implementation of the water transfer options being considered. 

Mitigation: None required. 

_________________________ 

Impact 3.16-2:  The Project could substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings within a state scenic highway. 
(No Impact) 

Construction of Options 1, 2, and 3 
There are no designated scenic highways within the Project area. The nearest eligible state scenic 
highway is SR 16 in the Capay Valley. Therefore, no designated state scenic highways or routes 
would be affected by the Project and no impacts would occur during Project construction. 
Potential degradation of scenic resources within, along, or directly adjacent to the Sacramento 
River is analyzed in Impact 3.16-3. 

Operations and Water Transfers 
The diversion of surface water that would be available through the new water rights permit or 
water transfer would not substantially damage scenic resources within a state scenic highway or 
county-designated scenic route. No impact would occur with operation of the Project or 
implementation of water transfers. 

Mitigation: None required. 

_________________________ 
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Impact 3.16-3:  The Project could substantially degrade the existing visual character or 
quality of the site and its surroundings. (Significant and Unavoidable) 

Construction of Diversion/Intake and WTP  
While the natural visual character of the Project area and the Sacramento River are somewhat 
degraded by the presence of marinas, residential dwellings, discarded rip-rap and other refuse, 
rip-rap along the shoreline, private boat ramps, and pole-mounted utilities, the views of the 
Sacramento River are a unique visual resource to local sensitive viewers who are located within 
the vicinity of the intake facility siting options. 

The installation of a new intake facility would represent a substantial new structure visible  
from both banks of the Sacramento River, residential dwellings along the River, and recreationists 
on the River. The intake structure would extend above the 100-year flood elevation of the 
Sacramento River and would have an access bridge to connect the structure to the adjacent shore. 

The potential viewers of the intake facility include residents along Garden Highway and 
recreational users on the River. As previously noted, these two viewer groups, residents and 
recreationists, are considered to be sensitive viewer groups. Local residents located near the 
diversion/intake siting options would be subject to permanent visual change. Even with 
mitigation, the installation of the diversion/intake facility would remain a significant unavoidable 
impact on aesthetic resources to these viewers. 

The construction of the Option 1 and 2 WTP would represent a substantial new structure visible 
from County Road 103. However, the structure would be located in an already affected 
environment due to the presence of the City of Woodland WWTP ponds and various older farm 
buildings. No residences would be able to view construction of the proposed WTP. Therefore, 
there would be a less-than-significant impact as a result of construction of the WTP.  

The construction of the Option 3 WTP would represent a substantial new structure visible from 
County Road. 28H. However, the structure would be located in an already affected environment 
due to the presence of the City of Davis WWTP and the Yolo County landfill. No residences 
would be able to view construction of the proposed WTP. Therefore, there would be a less-than-
significant impact as a result of construction of the WTP.  

Construction of Water Storage Tanks 
As discussed in Chapter 2 of this Draft EIR, the two proposed 3 to 4 million gallon water storage 
tanks would be up to three stories high. Each tank would represent a substantial new structure 
within or adjacent to the City of Davis’s service area. As shown on Figure 2-2, one tank would be 
located within an existing industrial area, while a second would be located directly north of the 
City in close proximity to an existing solar energy facility. The storage tank located within the 
City of Davis service area would be situated within an existing City corporation yard, located 
adjacent to other light industrial areas, a community gardens, and in close proximity to a single 
family residential area.  
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The proposed water storage tank located north of the City of Davis would be visible from nearby 
roads including Pole Line Road, County Road 102, and potentially, County Road 29. These roads 
receive substantial levels of traffic from the Cities of Davis and Woodland, and provide an access 
route from the north side of the City of Davis to Highway 113. It would not be visible from 
residences within the City of Davis, but may be partially visible from approximately five 
residences located about 2,000 feet northwest of the proposed tank site. 

Construction of these two storage tanks could diminish the aesthetic characteristics of the 
adjacent and surrounding environment; however, this potential impact would be limited to less 
than significant with implementation of Mitigation Measure 3.16-3a. 

Operations and Water Transfers 

Diversion/Intake Facility 
Operational impacts of the proposed intake/diversion would consist of those associated with a 
water supply intake. The intake structure would extend above the 100-year flood elevation of the 
Sacramento River and would have an access bridge to connect the structure to the adjacent shore. 
Pumps and electrical equipment would be installed on the operating floor to provide clearance 
between the bottom of the access bridge and the 100-year flood stage. The operating floor would 
be enclosed in a building to provide security and to protect the equipment. The proposed 
intake/diversion would be visible from the shorelines of the Sacramento River, and would  
affect sensitive receptors in the area including residences, recreationists, and fishermen. The 
implementation of Mitigation Measures 3.16-3b and 3.16-3c would limit the extent of operational 
impacts as a result of the construction of the intake/diversion facility; however, this mitigation 
would not sufficiently reduce this impact to a level of less than significant.  

Water Treatment Plant 
The WTP facility would be located in a primarily agricultural area. Trees will be planted along 
the perimeter of the site to screen the WTP from public view. In addition, the WTP facilities 
would be set back 100 feet from the perimeter fence. An eight-foot tall fence with victory arms 
will surround the WTP. Native and/or ornamental plants will be used to landscape within the site. 
Therefore, with the implementation of the following mitigation measures, impacts associated with 
the operation of the proposed WTP would be less than significant. 

Water Transfers 
The construction of groundwater wells by upstream senior water rights holders would not have a 
significant impact on the visual environment.  During installation, temporary disturbance to the 
well site would occur with introduction of drilling equipment and other vehicles. Each wellhead 
would remain visible to the surrounding area; however, wellheads would not be distinguishable 
from other wells installed for domestic or agricultural purposes.  

The various wells to be installed would be located within the upstream water rights holders 
service areas to provide replacement water supplies.  As such, the wells would become an integral 
component of the working landscape and not detract from the visual resources of the area. 
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Mitigation Measures  

Measure 3.16-3a: The design of the proposed water storage tanks, including the choice of 
color and materials, shall seek to reduce the visual contrast of the facility. Bright and 
reflective colors shall be avoided. Additionally, landscaping including revegetation of 
disturbed areas, plantings of trees, and/or minor topographic enhancements, shall be 
utilized to minimize textural and aesthetic contrasts with surrounding areas. 

Measure 3.16-3b:  The design of the diversion/intake facility and WTP, including the 
choice of color and materials, shall seek to reduce the visual contrast of the facility. Bright 
reflective materials and colors shall be avoided. 

Measure 3.16-3c:  The Project Partners shall develop a landscaping plan that utilizes 
native vegetation to shield the new intake/diversion facility and the WTP from adjacent 
properties, the Sacramento River, and nearby residences, to the extent feasible.  

Impact Significance After Mitigation:  Less than Significant for the water storage tanks; 
Significant and unavoidable for the diversion/intake facility Options 1, 2 and 3; Less than 
significant impact for the WTP. 

_________________________ 

Impact 3.16-4:  The Project would create a new source of substantial light or glare that 
would adversely affect nighttime views in the area. (Significant and Unavoidable impact for 
all Project Diversion/Intake Facility options; Less than Significant with Mitigation for 
Project WTP options) 

Construction of Options 1, 2, and 3 

Diversion/Intake Facility 
The proposed diversion/intake facility would have nighttime lighting for navigational safety and 
security during construction. The lighting would introduce a substantial source of light in a 
primarily natural (unlit) setting. The lighting would be visible from residences along the eastside 
of the Sacramento River, nearby marinas, and people recreating on the waterway. Therefore, this 
would be a significant unavoidable impact. 

Water Treatment Plant 
The WTP would have nighttime lighting for safety and security during construction and long-
term operation. The lighting would introduce a new source of light in a primarily agricultural 
area. However, with the implementation of Mitigation Measure 3.16-4 impacts associated with 
this new light source would be reduced to a less-than-significant level.  
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Operations and Water Transfers 

Diversion/Intake Facility 
The proposed diversion/intake facility would have nighttime lighting for navigational safety and 
security for the life of the facility. The lighting would introduce a substantial source of light in a 
primarily natural (unlit) setting. The lighting would be visible from residences along the eastside 
of the Sacramento River, nearby marinas, and people recreating on the waterway. Therefore, this 
would be a significant and unavoidable impact. 

Water Treatment Plant 
The WTP would have nighttime lighting for safety and security for the life of the facility. The 
lighting would introduce a new source of light in a primarily agricultural area. However, with the 
implementation of Mitigation Measure 3.16-4, impacts associated with this new light source 
would be reduced to a less-than-significant level.  

Water Transfers 
The transfer of water from upstream water rights holders to the Project Partners would not have 
an impact on the visual environment. Bypassing flows in the Sacramento River would result in a 
minor increase in River flow, having a minimal increase in surface water elevation.  The 
diversion of transfer water from the River would be the same as discussed for the diversion/intake 
facility and WTP. The operation of the diversion/intake facility would have significant and 
unavoidable impact on the local visual environment because of introduced lighting. 

Mitigation Measure 

Measure 3.16-4: Outdoor light sources shall be properly shielded and installed to prevent 
light trespass onto adjacent properties.  Flood or spot lamps installed for purposes other 
than waterway navigation shall be directed downward when the source is visible from any 
offsite residential property or public roadway. To the extent that security levels would be 
maintained, automatic lighting shall be employed to reduce non-critical light emissions. 

Impact Significance After Mitigation:  Significant and Unavoidable for the 
diversion/intake facility options; Less than Significant for the WTP. 

_________________________ 
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CHAPTER 4.0 
Growth Inducing Effects  

4.1  Introduction 

4.1.1  CEQA Definition of Growth Inducement 
The CEQA Guidelines require that an EIR evaluate the growth-inducing impacts of a proposed 
action (Section 15126.2[d]).  A growth-inducing impact is defined by the CEQA Guidelines as: 

 [T]he ways in which the proposed project could foster economic or population growth,  
or the construction of additional housing, either directly or indirectly, in the surrounding 
environment.  Included in this are projects which would remove obstacles to population 
growth...  It must not be assumed that growth in any area is necessarily beneficial, 
detrimental, or of little significance to the environment. 

 
A project can have direct and/or indirect growth inducement potential.  Direct growth inducement 
would result if a project resulted in establishing a new demand for public services, facilities, or 
infrastructure, such as construction of new housing.  A project can have indirect or secondary growth-
inducement potential if it would establish substantial new permanent employment opportunities  
(e.g., commercial, industrial or governmental enterprises) or if it would involve a substantial 
construction effort with substantial short-term employment opportunities and indirectly stimulate  
the need for additional housing and services to support the new employment demand.  Similarly,  
as explained in the CEQA Guidelines, a project would indirectly induce growth if it would remove  
an obstacle to additional growth and development, such as removing a constraint or increasing the 
capacity of a required public service.  The Proposed Project potentially meets the last definition. 

4.1.2   Approach to Analyzing Growth Inducing Effects 
The environmental impacts of induced growth are the secondary, or indirect, physical effects of 
growth.  Secondary effects of growth inducement can include, but are not limited to, increased traffic, 
degradation of air quality, loss of biological resources, and increased demand on public services.  
Local land use plans (e.g., general plans) provide for land use development patterns and growth 
policies that allow for the planned expansion of urban development supported by adequate urban 
public services, such as water supply, roadway infrastructure, sewer service, and solid waste service.  
A project that would induce unplanned growth (e.g., conflict with the local land use plans or occur 
beyond the planning horizon of current plans) could indirectly cause additional adverse environmental 
impacts and other public service impacts not previously envisioned.  Therefore, to assess whether a 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 4-2 ESA / 205413 
Draft Environmental Impact Report April 2007 

project with potential to induce growth will result in adverse secondary effects beyond what is 
anticipated by local jurisdictions, it is important to assess the degree to which the growth associated 
with a project would or would not be consistent with applicable land use plans.  To assess the growth 
inducement potential of the Project, the additional population and development that would be 
supported by Project water deliveries was compared to the level of growth allowed by and analyzed in 
existing applicable land use plans, including the City of Davis General Plan 2001, City of Woodland 
General Plan 2002, and UC Davis Long Range Development Plan (LRDP), 2003.   

4.1.3  Overview of the Induced Growth Potential 
Providing a domestic water supply is one of the primary public services needed to support 
population growth and development.  The Project would provide a reliable drinking water supply 
that is also suitable for cost-effective wastewater treatment in the Cities of Davis and Woodland, 
and the UC Davis campus through 2040.  

Some of the water provided by the Project would replace existing groundwater supplies currently 
used by the Project Partners. Reducing use of local groundwater supplies is a key objective of the 
project. By improving the quality of the drinking water supply, the Project would reduce the salt 
load in wastewater discharged by each Project Partner. Therefore, the Project is needed to 
maintain adequate and reliable water supplies to existing City residents and businesses.   

The Project would also provide additional supply for future population and development and, as a 
result, would remove a constraint to future growth.  In the near-term, the proposed project would 
support a development level consistent with each Project Partner’s General Plan or LRDP.  In the 
long term, the proposed Project would provide surface water supplies to support population growth 
beyond that envisioned in these plans.  Therefore, because the Project is being designed to 
accommodate long-term water demand, the Project would contribute to removing an obstacle to 
population growth and development that could occur beyond the levels anticipated in the existing 
applicable land use plans. The Project Partners intend to develop portions of the Project, such as the 
WTP capacity, to correspond with near-future water demand. The need to commit funds to develop 
WTP capacity for more distant, longer-term community growth will thereby be avoided until the 
time that future population growth can be better defined. However, other Project components, 
including the diversion/intake facility and pipelines, would be sized for full capacity. 

4.2  Growth and Development Trends  

4.2.1   Future Population Estimates  
Residential population was estimated for the Cities of Davis and Woodland, and the UC Davis 
campus through 2040. As described in Chapter 2 of this document, the year 2040 was selected as 
a long-term planning horizon because it coincided with the life expectancy of several mechanical 
and other replaceable components of the Project. Table 4-1 shows the population projections 
through 2040 for the Project Partners. 
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TABLE 4-1 
PROJECT PARTNERS FUTURE POPULATION ESTIMATE 

 2005 2010 2015 2020 2025 2030 2035 2040 
Davis (1) 66,980 70,837 74,923 79,252 83,838 88,696 93,842 99,294 
 Annual % increase - 1.16% 1.16% 1.16% 1.16% 1.16% 1.16% 1.16% 
UC Davis Residents (2) 6,040 8,788 11,535 13,244 15,041 16,929 18,913 20,999 
 Annual % increase - 7.79% 5.59% 2.80% 2.58% 2.39% 2.24% 2.11% 
UC Davis Daytime Pop. 37,916 44,255 51,645 54,248 56,959 59,782 62,723 65,790 
Woodland (3) 53,345 58,093 62,509 67,487 72,518 77,602 82,738 87,928 
 Annual % increase - 1.72% 1.52% 1.59% 1.49% 1.40% 1.32% 1.25% 
 
 
Source:  (1) City of Davis, 2006.; (2) UC Davis, 2006. (3) DOF 2006 (for 2005 population) and SACOG 2006 (2025 projections) 
 

For the City of Davis, the 2005 base population was derived from the number of residents  
served by domestic water, including 2,000 residents located in the unincorporated communities  
of El Macero and Willowbank. A growth rate of 1.16% was used to estimate the City’s future 
population growth. The 1.16% growth rate was not applied to the 2,000 people served in the 
Macero and Willowbank communities, which are assumed to be “built-out.” The 1.16% growth 
rate is used in the Surface Water Supply Feasibility Study, City of Davis Urban Water 
Management Plan (2005), and the Groundwater Management Plan (2006).  

This growth rate is used by the City of Davis Public Works Department for facilities planning and 
is slightly higher but substantially consistent with the 1 percent annual growth rate directed by the 
City of Davis City Council for residential planning purposes. This rate of growth is less than the 
2.57 percent historical growth rate experienced by the City between 1990 and 2000 (DOF, 2002).  
It is anticipated that a substantial portion of the Davis’s population growth will be accommodated 
through infill development within the current City limits.  

The 2005 base population for the City of Woodland reflects the existing population estimate 
developed by State Department of Finance (DOF 2006).  The future population estimate for the 
City of Woodland is based on the projections developed by Sacramento Area Council of 
Governments (SACOG) for the year 2025. The 2025 estimates were then extrapolated through 
2040 based on continuation of the long-term population trends.  

Population and development estimates for the UC Davis campus are based on the 2003 UC Davis 
LRDP, and extended through 2040, based on enrollment trends and the considering the University’s 
goal to provide residential on-campus accommodations for 25 percent of its student population. 
As shown in Table 4-1, both full-time resident students and the campus daytime population are 
separately accounted.  Because of the unique population dynamics of the UC Davis campus, both 
groups need to be considered to develop a total UC Davis water demand estimate. 

Based on the estimates, the current (2005) resident population in the Project Partner’s service 
areas totals about 126,360 people. The 2040 population in the Project Partners’ service areas is 
anticipated to increase to about 208,220.  The 2040 population estimate equals about a 65 percent 
increase when compared to current population numbers. For the City of Davis, a 48 percent increase 
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in population is anticipated; for the City of Woodland, a 65 percent increase in population is 
anticipated; while for the UC Davis campus a 248 percent increase in resident population and a 
74% percent increase in daytime population are anticipated. 

4.2.2  Current and Planned Future Land Uses 
Figures 4-1, 4-2 and 4-3 show the current land uses for the City of Davis, City of Woodland,  
and UC Davis campus, respectively. Figures 4-4, 4-5, and 4-6 show the future land uses for each  
of the Project Partner’s ultimate service areas.1 The ultimate service area shown in these figures 
corresponds to the place of use (POU) in water-right Applications 30358A and 30358B submitted 
to the State Water Resources Control Board. 

Current land use is based on the current jurisdictional boundary of each Project Partner and the 
land uses within their respective boundaries. The boundaries of the POU correspond to the 
adopted Local Agency Formation Commission sphere of influence and/or the local planning 
boundary, based on the applicable adopted General Plan or LRDP. Table 4-2 quantifies the 
existing and future land use acreage shown in Figures 4-1 through 4-6. The existing and future 
acreage columns corresponds with the existing and future land uses shown in these figures. 

TABLE 4-2 
CURRENT AND FUTURE LAND USE OF THE PROJECT PARTNERS 

City of Davis City of Woodland UC Davis Campus 

Land Use 
Current 
Acreage 

Future 
Acreage 

Current 
Acreage Future Acreage

Current  
Acreage Future Acreage

Residential 2,877 4,391 2,991 4,256 123 250 

Commercial 357 516 788 816 n/a n/a 

Industrial 81 445 1,826 2,798 0 45 

Public / Q-P 428 927 936 1,049 972 1,188 

AG / Open 
Space 908 2,671 754 658 2,613 2,225 

Urban 
Reserve 0 0 902 1,871 n/a n/a 

Vacant 273 0 n/a n/a n/a n/a 

Total 4,924i 8,950 8,197 11,539 3,708 3,708 

 
 
Source: City of Woodland, 2002, City of Davis, 2006, UC Davis, 2003 
1 The current City of Davis existing land use data does not include public right-of-way acreages totaling approximately 1,431 acres. The 
future City of Davis land use numbers include a small percentage of public right-of-way acreages. The increase in acreage from current to 
future conditions in the City of Davis not including right-of-ways is approximately 2,825 acres. 
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The incorporated limits of the City of Woodland and City of Davis are restricted by  
voter-approved measures. The City of Davis Measure J requires voter approval for land  
use changes consisting of primarily converting agricultural land or open space to an urban 
land use.  

The City of Woodland Measure A creates an urban limit line. Annexation and development  
of lands outside of the urban limit line would require voter approval. Unless specifically 
authorized by voter referendum, future population growth will have to be accommodated 
through infill of lands already identified for urban development and densification of the 
existing urban area. 

The UC Davis campus is limited in size by the extent of property owned and controlled by the 
University of California. As shown in Figure 4-6, the University plans to contain future campus 
growth to the existing UC Davis lands. There is sufficient area to accommodate campus 
development beyond the current LRDP to the year 2040. 

4.2.3   Land Use Plans  
The provisions of the applicable plans described in this discussion provide policy guidance 
for the future physical development of the areas to be served by the Project. The goals, 
policies, and standards identified below are not a complete list of the relevant plans, but are 
limited to those provisions which pertain to issues of urban growth and development of 
public infrastructure. 

City of Davis General Plan 
The General Plan of the City of Davis was adopted in May 2001, and sets a planning horizon in 
the year 2010.  The General Plan sets a maximum population in 2010 of 64,000 residents, and a 
maximum number of dwelling units of 15,500.  However, at present in 2006, the City of Davis 
has already exceeded that population. For purposes of estimating and managing future population 
growth beyond the 2010 buildout planning horizon of the General Plan, the Davis City Council 
provided direction to assume minimal population growth when planning and designing 
infrastructure facilities. 

The City of Davis General Plan identifies key strategies to control and accommodate growth.  
Growth accommodation goals and policies include the following: 
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TABLE 4-3 
RELEVANT CITY OF DAVIS GENERAL PLAN GROWTH MANAGEMENT GOALS AND POLICIES 

Objective  Objective Description 

GOAL LU 1 Maintain Davis as a small, University-oriented city surrounded by and containing farmland, greenbelt, and 
natural habitats and reserves. 

Policy LU A.3 Require a mix of housing types, densities, prices and rents, and designs in each new development area. 

Policy LU P.1 Give priority to development on lands designated "Urban Reserve" over development on lands designated as 
Urban Agricultural Transition Area, Agriculture or Habitat Areas. 

Policy LU 1.1 Recognize that the edge of the urbanized area of the City depicted on the land use map under this General Plan 
represents the maximum extent of urbanization through 2010, unless modified through the Measure J process. 

a. The General Plan Map is a representation of the ultimate geographic size of the city in the year 2010. No 
expansion of the City beyond those areas shown for urban use on the land use map will be permitted unless 
authorized through the Measure J process. 

b. All developments, including those entering into development agreements, are subject to the Phased 
Housing Allocation Ordinance or a similar ordinance.  

c. Housing allocations shall be valid for only five years beyond their initially-intended construction year. 

d. Maintain a growth management system that regulates the timing of residential growth in an orderly way 
considering the following: infrastructure, geographical phasing, local employment increases, environmental 
resources, economic factors, Davis Joint Unified School District school enrollment and sustainability. Such a 
system shall pursue programs and partnerships which will allow the City to target residential development to 
meet identified needs (e.g., University students and staff, faculty housing, senior housing, housing for low and 
very low incomes, school district staff, City employees). 

e. Create and maintain an effective growth management system designed to keep the population of the City 
below 64,000 and the number of single-family dwellings below 15,500 in 2010, which corresponds to a 
sustained 1.81 percent annually-compounded growth rate from January 1, 1988 to January 1, 2010 and a 
sustained 1.4331 percent annually compounded growth rate from January 1, 1996 to January 1, 2010 due to 
"front loading". 

f. Immediately following General Plan adoption, modify the Phased Allocation Ordinance to make smaller 
projects subject to allocation requirements. Upon the completion of infill related studies and the adoption  
of infill and densification design guidelines and strategies, further adjust the Phased Housing Allocation 
Ordinance to give preference to infill and redevelopment of urban areas within the community over the 
development of agricultural and open space lands to extent feasible under any new infill and densification 
design guidelines and strategies. 

g. Urge the University to adopt an ultimate UC Davis size consistent with the City's desire to maintain itself as 
a small city. 

h. Acquire the information that would provide the City and the Davis Joint Unified School District the number 
of persons per household by housing type. 

i. Closely monitor and participate in any updates to the UC Davis LRDP, to determine and minimize impacts 
on the City's General Plan policies and land use map. Consider possible adjustments to the General Plan to 
address the new LRDP revision upon determination that a reasonable share of student and faculty growth will 
occur on campus. 

j. Immediately upon adoption of the General Plan Update, the City and UC Davis should initiate direct, 
comprehensive discussions addressing the impacts of projected UC Davis growth, with the aim of assuring, to 
the maximum extent feasible, that UC Davis plans proceed on a mutually acceptable basis consistent with the 
goals and policies of the City's General Plan. Any plans to develop the Nishi property should be undertaken 
only in the context of such discussions. 

k. The City shall actively work with SACOG to ensure that fair share housing numbers reflect community 
slow growth goals and other external factors, such as UC Davis providing its fair share of housing on 
campus. The City shall attempt to secure from SACOG the methodology used for generating fair share 
numbers including monitoring any changes in the methodology to be used for the generation of future 
numbers in advance. 

Standards 
 

l. At the next revision of the Housing Element, the City should revise the land use map and pertinent Land Use 
and Growth Management polices, standards, and actions, if necessary, to ensure that the supply of land 
available for residential development can accommodate the needs of future residents of all income levels. 
Alternatives for revisions may include re-designating land from non-agricultural and non-residential to residential 
use, identifying new locations for selective infill, or other programs authorized under state law for accommodating 
housing needs. If adequate sites are not available to meet the 5-year need for housing at all income levels as 
determined by SACOG in accordance with Section 65584 of the Government Code, the City must provide 
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TABLE 4-3 
RELEVANT CITY OF DAVIS GENERAL PLAN GROWTH MANAGEMENT GOALS AND POLICIES 

Objective  Objective Description 

sufficient sites with zoning that permits owner-occupied and rental multi-family residential uses by right, including 
density and development standards that shall accommodate low-or moderate income housing. Agriculture 
designated lands should be a low priority for re-designation in comparison with other non-residential lands. 

m. The City shall work with other jurisdictions on local, regional and state levels, including public and private 
environmental and planning interest groups to identify and define accepted planning methodology regarding  
housing and transportation issues that is consistent with a sustainable-small city concept and agriculture and 
open space preservation policies. 

n. Work with SACOG and other jurisdictions in the Sacramento region to lower urban growth projections to 
ensure the viability of agriculture uses in the region. 

Policy LU 1.2 Work in concert with UC Davis and the UC system to arrive at an ultimate size for the UC Davis campus 
consistent with the City’s desire to maintain itself as a small city. 

Policy LU 1.3 Establish and require a citizens’ vote process for any proposed amendment to the Land Use Map as amended 
through August 1, 1999 from an agricultural or urban reserve designation to an urban designation, or from an 
agriculture designation to an urban reserve designation; or for any development proposal on the Covell Center 
and Nishi properties1; to ensure full public participation and consideration of issues related to such decisions, 
including impacts on policies calling for compact urban form, preservation of agricultural lands surrounding the 
City for long term agricultural use, and provisions of an adequate housing supply to meet internal needs of the 
City. This policy and land use designations affected by this policy shall remain in effect in the General Plan or 
any update to the General Plan until December 31, 2010 or as long as the Citizens’ Right to Vote on the 
Future of Agricultural and Open Space Lands Ordinance remains in effect. 

Policy LU 1.4 Establish a distinct permanent urban edge which shall be defined by an open space, hedgerows, tree rows, similar 
landscape features, passive recreation spaces, buffer containing transitional agricultural uses, or similar elements. 

Policy LU 1.5 Aggressively work to prevent urban sprawl on the periphery of Davis and in the region utilizing a variety of 
legislative / legal methods and strategic land acquisitions. 

Policy LU 1.7 Plan for the timing and costs of infrastructure when developing new areas. The planning process shall include 
working with public transit providers and the Davis Joint Unified School District. 

GOAL LU 2. Define the types, locations, pace, and intensity of infill development consistent with neighborhood, agricultural 
and open space preservation policies. 

Policy LU 2.1 Develop and implement guidelines for infill development and comprehensive car management strategies 
immediately following the adoption of the General Plan so that guidelines and strategies will be in place prior 
to the approval of significant new infill development. 

 
 
Source: City of Davis, 2001. 
 

City of Woodland General Plan  
The City of Woodland General Plan was adopted on December 17, 2002, and has a buildout 
planning horizon of 2020.  The General Plan projects a population of 66,000 in 2020.  In 2005, 
the City revised its 2020 target population to 69,719. This target population is based on the 
Sacramento Area Council of Governments’ future population and housing allocation.  The 
General Plan includes the area encompassed by the urban limit line, as well as an area of Urban 
Reserve east of the City, the City’s WWTP and surrounding land, and a regional park site. Future 
residential areas exist in the southern part of the City.  The Spring Lake Specific Plan covers the 
majority of this area, and includes both residential and commercial land uses. 
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In June 2006, Measure A established a permanent Urban Limit Line that demarcates the boundary 
between urban and rural/agricultural land uses. Some land within the Urban Limit Line is held in 
Urban Reserve.  

Relevant City of Woodland General Plan policies are presented in Table 4-4. 

TABLE 4-4 
RELEVANT CITY OF WOODLAND GENERAL PLAN GROWTH POLICIES 

Objective  Objective Description 
1.A.1. The City shall strive to preserve Woodland’s traditional small-town qualities and historic and agricultural 

heritage while expanding its residential and employment base. 

1.A.2.   The City shall contain its urban growth within the Urban Limit Line as designated on the Planning Area 
Land Use Diagram. 

1.A.3. The City shall designate land for development consistent with the needs of the community and consistent 
with its efforts to maintain a positive fiscal balance for the City. 

1.A.5. The City shall ensure that development occurs in an orderly sequence based on the logical extension of 
public facilities and services. 

1.A.7. The City of Woodland shall manage residential growth at an even and reasonable pace so that single 
family residential construction in planned new residential neighborhoods does not exceed 5,000 houses by 
the year 2020 per approved Specific Plans. The intent is to limit the number of building permits each year, 
adjusting for market fluctuations. The intent is not to limit infill and multi-family development, including 
multi-family development approved in planned neighborhoods. 

1.A.12. The City establishes a permanent urban limit line around Woodland to permanently circumscribe urban 
development and preserve surrounding agricultural lands as depicted on Figure 1-4. Public services and 
facilities shall not extend beyond the permanent urban limit line. 

1.B.1. The City shall support residential development at a manageable pace to achieve its fair share of regional 
housing needs and provide for orderly extension of infrastructure and public services. 

1.B.2. The City shall require residential project design to reflect and consider natural features, noise exposure of 
residents, visibility of structures, circulation, access, and the relationship of the project to surrounding uses. 
Residential densities and lot patterns will be determined by these and other factors. As a result, the maximum 
density specified by General Plan designations or zoning for a given parcel of land may not be realized. 

1.B.6. The City shall continually reevaluate residential land use densities, housing policies, and zoning to 
determine the potential for increased residential densities for both infill sites and undeveloped land within 
the permanent urban limit line. The City shall continually review existing non-residential zoning to 
determine potential for conversion to higher density residential uses within the permanent urban limit line. 

1.B.7. The City shall encourage multi-family housing to be located throughout the community, but especially near 
transportation corridors, Downtown, major commercial areas and neighborhood commercial centers. 

1.B.8. The City shall encourage multi-family developments that include the following features: 
a. Sufficient outdoor privacy for each unit (i.e., patios and decks) 
b. Covered off-street parking 
c. Parking sited off the primary access street and screened with landscaping 
d. Good site and building management and maintenance 
e. Building mass broken into smaller units, possibly including some one-story elements 
f. Pitched and varied rooflines 
g. Functional and accessible interior site open space 
h. Recreational areas for children 
i. Attractive landscaping, including larger trees 
j. Easily identified and sheltered entrances to units 
k. Manageable number of units 
l. Energy efficient design, including landscaping 

1.C.1. The City shall promote new residential development in a range of residential densities that reflects the 
positive qualities of Woodland’s existing residential neighborhoods (e.g., street trees, pedestrian-
orientation, mix of housing types and sizes) 
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TABLE 4-4 
RELEVANT CITY OF WOODLAND GENERAL PLAN GROWTH POLICIES 

Objective  Objective Description 
1.C.5. Specific plans for Planned Neighborhood areas shall specify the locations of various residential land uses, 

parks, schools, childcare facilities, neighborhood commercial uses, streets, bikeways, walkways, and other 
infrastructure. Specific plans shall include a mix of residential densities, according to the directives of the 
Housing Element (Chapter 2). 
Each specific plan shall at a minimum address the following: 

a. The distribution, location, and extent of land uses, including standards for land use intensity. 
b. Compatibility of new development with adjacent existing and proposed development. 
c. Provision of a range of housing types to ensure socially and economically-integrated neighborhoods, 

including a minimum of 10 percent of the housing in very low density. 
d. Distribution and location of roadways, including design standards for and the precise alignment of 

arterial, collector, and local streets, and bikeways. 
e. Provisions for the extension of the existing city roadway system into new development areas. New 

development shall be linked to adjacent existing neighborhoods and planned neighborhoods by collector 
and local streets. . 

f. Distribution and location of and specifications for sewer, water, and drainage facilities needed to serve 
new development consistent with City wastewater, water, and storm drainage master plans. 

g. Provisions for adequate schools and child care facilities. 
h. Distribution and location of neighborhood commercial centers, parks, schools, childcare centers, and 

other public- and quasi-public facilities. 
i. Provisions for linking residential neighborhoods, parks, schools, Downtown, shopping areas, and 

employment centers through a system of pedestrian pathways, bicycle routes, and linear open-space 
corridors. 

j. Design guidelines for all new public and private development and improvements, including 
landscaping, park layout and improvement, roadway frontage treatment, subdivision identification 
signs and monuments, and walls and fences. 

k. Provisions for development phasing to ensure orderly and contiguous development consistent with 
population projections of the General Plan, and Policy 1.A.7. 

l. Provisions for minimizing conflicts between new development and agricultural uses. 
m. Implementation measures necessary to carry out the plan, including a program for financing public 

infrastructure improvements and a program for addressing any fiscal deficits to ensure adequate 
personnel and ongoing operations and maintenance. 

1.C.7. The City shall promote architectural and landscape design features in new development that create more 
pedestrian friendly neighborhoods, such as rear garages, detached garages, front porches, tree-lined 
narrow streets, and landscaped strips between street and sidewalks. 

1.I.1. The City shall discourage leapfrog development and development in peninsulas extending into agricultural 
lands to avoid adverse effects on agricultural operations. 

1.I.2. The City shall retain agricultural zoning and shall encourage continued agricultural production on properties 
within the Urban Limit Line until the land is needed for urban development. 

1.I.3. The City shall ensure that new development and public works projects do not encourage expansion of 
urban uses outside the Planning Area into areas designated for Agriculture on the Land Use Diagram. 

1.J.1. No urban development of Urban Reserve areas will be permitted without a General Plan amendment. Prior 
to any General Plan amendment, the City shall only allow wastewater treatment and other uses consistent 
with the Open Space and Agricultural designations. No General Plan amendment will be considered 
without an analysis that includes the factors listed in Policy 1.J.2. 

1.J.2. The City shall, when deemed necessary, consider the appropriateness of development of Urban Reserve 
lands based upon the following factors: 

a. Availability of land for development within the Urban Limit Line. 
b. Possible location and mix of land uses. 
c. Implications for overall community form and relationship to the existing community and Downtown 

Woodland. 
d. Flooding and drainage implications. 
e. Depth of water table and implications for the development of buildings and infrastructure. 
f. Market feasibility of development in this area, including the expected rate of absorption. 
g. Economic feasibility of relocating industrial wastewater facilities, including consideration of the 

Williamson Act status of the land, repayment of federal grants, costs of acquiring an alternative 
location for this facility, and fair market value of the property before and after urban development. 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 4-16 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 4-4 
RELEVANT CITY OF WOODLAND GENERAL PLAN GROWTH POLICIES 

Objective  Objective Description 
h. Availability of water supply. 
i. Consideration of circulation patterns and improvements. 
j. Effect on and compatibility with existing City infrastructure (e.g., wastewater treatment plant). 
k. Buffering requirements around the wastewater treatment plant to ensure protection from noise and 

potential hazardous releases. 
l. Implications of providing law enforcement and fire protection services. 
m. Potential impacts on sensitive biological resources. 
n. Soil classification as compared to other potential development sites. 
o. Possibility of utilizing reclaimed/recycled water. 
p. Air quality implications. 

Implementation 
Program 1.3 

The City shall monitor housing growth and regional growth projections and report annually to the City 
Council regarding the need to take any action on limiting single-family construction in new residential 
neighborhoods so as not to exceed the growth and housing projections of Policy 1.A.7. 

 
 
Source: City of Woodland, 2002, 2005, 2006. 
 

UC Davis Long Range Development Plan 
The UC Davis LRDP, adopted in 2003, has a buildout planning horizon of 2016.  The LRDP  
projects an on-campus, in-session residential population of 13,122 in 2016. A campus daytime 
population of about 65,790 is also anticipated in the plan.  The daytime population includes campus 
staff, off-campus residents, and other personnel who occupy the campus on a routine basis. 

A comparison of existing campus land uses to the 2016 land uses identified in the LRDP can be 
found in Table 4-2. The actual boundaries of the campus do not change, but land use intensity 
will increase as new academic facilities, housing, and supportive land uses are developed.  

Table 4-5 summarizes relevant resource objectives outlined by the LRDP. 

TABLE 4-5 
RELEVANT UC DAVIS RESOURCE OBJECTIVES 

Objective Number Objective Description 

Goal #1 Create a physical framework to support the teaching, research, and public service mission of 
the campus. 

Goal #2 Manage campus lands and resources in a spirit of stewardship for the future. 

Goal #3 Provide an environment to enrich campus life and serve the greater community. 

Agricultural Resources Cluster urban development areas on the edges of agricultural zones, to retain larger, more 
usable blocks of agricultural lands. Buffer urban uses from nearby agricultural land to 
maintain long-term viability of agricultural uses. 

Campus Systems  Continuum of Open Spaces: Provide a diversity of open space areas, from formal, 
programmed space to more naturalized habitat that supports environmental objectives and 
informal use. 

Campus Systems  Network: Link diverse open space into a network of connected places. 

Central Campus Planning 
Area 

Compact and Accessible Academic Core with an Integrated Open Space Network 

- Arboretum Connections to Academic Core 

- Civic Spaces/Quads 
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TABLE 4-5 
RELEVANT UC DAVIS RESOURCE OBJECTIVES 

Objective Number Objective Description 

- Garden Walks 

- Bikeways 

- Academic Districts and Neighborhood Centers 

- 10-Minute Walk: The Campus’s traditional “ten minute walk” standard, which locates 
high-use academic buildings within a 10-minute walk from the center of the campus 
core should be maintained. 

Keep ‘Edge Uses’ in close proximity to Academic Core Activities 

- Student Housing 

- Student Health Facilities 

- Recreation 

- Perimeter Parking 

- Support Services 

West Campus Planning 
Area 

Mixed-Use Neighborhood 

- Housing Affordability: Accommodate a diversity of housing types that are responsive to 
needs for affordability, individual choice, and economic viability, including short-term 
housing for international students and scholars. 

Local and Regional Context 
– Transportation  

Integrate campus, local, and regional land use, and transportation patterns. 

Local and Regional Context 
– Housing 

Work with the Davis community to provide adequate and affordable housing choices for 
students, faculty, and staff. 

Local and Regional Context 
– Open Space 

Continue to develop multi-use open spaces on the edges of campus where UC Davis 
connects to the local and regional community. 

Local and Regional Context 
– Agriculture Preservation 

Work with local and regional jurisdictions on regional agriculture and open space preservation 
and separation of urban areas. 

 
 
Source: UC Davis, 2003. 
 

4.2.4   Potential Growth Inducement of the Project  
Near-Term Growth Inducement Potential 
In the near term, the Project would provide adequate water supplies to support the planned growth 
as anticipated in the current applicable land use plans (City of Davis General Plan, City of 
Woodland General Plan, UC Davis LRDP). This is considered planned growth, the effects of 
which have been analyzed in the land use plans and their respective General Plan or LRDP EIRs. 
A summary of the findings and conclusions presented in these previous EIRs are presented in 
Section 4.3 of this chapter. 

Long-Term Growth Inducement Potential 
The planned capacity of this project would support a level of development beyond the time horizon 
of the existing applicable land use plans for the City of Davis, City of Woodland, and the UC Davis 
campus. Table 4-6 shows the planned population for each Project Partner, as reflected in their 
respective land use plans, along with the estimated future population that would occur in 2040. 
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TABLE 4-6 
PROJECT PARTNERS’ LONG-TERM GROWTH POTENTIAL 

Project Partner Planned Population 
Planning Horizon 

Year 
2040 Population 

Estimate 
Growth Beyond 

Planning Horizon 

City of Davis (1) 64,000 2010 99,294 35,294 
City of Woodland  69,719 2020 87,928 18,209 
UC Davis (2) – Resident 11,535 2015-16 20,999 9,464 
UC Davis – Day-time 51,645 2015-16 65,790 14,145 
 

Source: ESA 2007 
(1) Population does not include additional 2,000 served in El Macero and Willowbank. 
(2) On-campus, in-session resident population. 

As shown in Table 4-6, the Project Partners’ current plans accommodate a residential population 
of about 143,000 people at buildout of their respective plans.  With continuation of population 
growth at the assumed rates, the combined residential population will reach about 208,200 in 
2040. This equals about 44 percent above the currently combined planned populations anticipated 
in the respective land use plans. The potential effects of this additional growth are discussed in 
Section 4.3.2.  

4.3  Environmental Effects of Growth 

4.3.1  Significant Unavoidable Effects of Planned Growth 
Table 4-7 identifies the significant unavoidable environmental impacts that are anticipated to 
occur with implementation of the respective General Plans and LRDP as reported by the City of 
Davis General Plan EIR, the City of Woodland General Plan EIR, and the UC Davis LRDP EIR.  

TABLE 4-7 
SIGNIFICANT UNAVOIDABLE IMPACTS OF PLANNED POPULATION GROWTH AND DEVELOPMENT 

City of Davis General Plan EIR (2001) 

Loss of Prime Farmland  
• Buildout of the General Plan would result in the conversion of agricultural and undeveloped lands, of which the majority is 

considered prime farmland, to urban uses. Conversion of agricultural land is considered significant because this land use change 
is considered an irretrievable commitment of limited agricultural resources.  While the City has an adopted ordinance that requires 
a 2 to 1 ratio of acreage be preserved with conversion of existing agricultural land, this mitigation reduces the adversity of the 
impact, but the conversion of prime agricultural land to urban uses is still considered a significant and unavoidable impact.  

Air Quality  
• Implementation of the General Plan would result in concurrent construction- and operation-related activities. Construction 

activities would include the use of solvents, non-water-based paints, thinners, some insulating materials, and caulking 
materials that would evaporate into the atmosphere and be part of a photochemical reaction that creates ozone. Demolition 
and earthmoving activities also would generate sources of fugitive dust during construction-related activities.  Additionally, 
operation-related emissions (e.g., motor vehicles) also would increase. 

• Implementation of the General Plan would cause an increase in local CO emissions resulting from project-related traffic 
increases 

Noise  
• Implementation of the General Plan would result in new residential, office, and commercial land uses that would be located 

near roadways and train tracks in various portions of the planning area. 

• Implementation of the General Plan would conflict with policies on the protection of public health and safety in relation to 
noise. 
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TABLE 4-7 
SIGNIFICANT UNAVOIDABLE IMPACTS OF PLANNED POPULATION GROWTH AND DEVELOPMENT 

• Implementation of the General Plan would result in the temporary generation of noise from the construction of the various 
developments proposed. 

Traffic and Circulation  
• Implementation the General Plan would cause substantial increases in traffic volumes due to the projected land use 

growth. 13 roadway segments will be significantly impacted by buildout of the existing General Plan. 

• As vehicular travel demand increases, so would the demand for bicycle and pedestrian walkway use. This creates 
additional conflicts for roadway space between the competing modes of travel that could result in additional congestion and 
collisions. 

City of Woodland General Plan EIR (1996) 

Biological Resources  
• Development of vacant and substantially vacant land under the General Plan will eliminate a substantial amount of habitat 

for target species identified in the Draft Yolo County Habitat Conservation Plan (January 1995). 

Air Quality  
• Growth in population and employment associated with development under the General Plan would result in a substantial 

increase in regional air pollutants.  The General Plan policies comprise a comprehensive strategy for reducing the air 
quality impacts of development and transportation systems. 

Traffic and Circulation 
• Development under the General Plan will result in two segments of Main Street exceeding the General Plan’s service level 

threshold for this area of Level of Service (LOS) “D.” 

Loss of Prime Farmland 
• The General Plan would result in the conversion of prime agricultural lands.  A total of 2,280 acres of prime agricultural land 

are designated for urban development under the General Plan; some of the prime agricultural land in the northern industrial 
area would probably not be converted to urban development by the 2020. 

• The General Plan would create an agricultural area south of the Urban Limit Line and north of County Road 25A between 
East Street and SR 113 that may not be feasible to farm.  This area would be under future pressure to convert to urban 
development, particularly given its proximity to a roadway interchange. 

Conflict with Williamson Act Contract 
• 160 acres of land that are currently in Williamson Act and the owners have not applied for nonrenewal.. The potential for 

cancellation of this Williamson Act contract is considered a significant impact. 

UC Davis LRDP EIR (2003) 

Air Quality  
• Implementation of the LRDP would result in daily operational emissions above the YSAQMD thresholds that may contribute 

substantially to a violation of air quality standards or hinder attainment of the regional air quality plan. 

• Emissions from construction activities associated with the 2003 LRDP would exceed YSAQMD thresholds. 

Hydrology and Water Quality 
• Campus growth under the 2003 LRDP would increase the amount of water extracted from the deep aquifer and would 

increase impervious surfaces. This could result in a net deficit in the deep aquifer volume or a lowering of the local 
groundwater table but would not interfere substantially with recharge of the deep aquifer. 

• Campus growth under the 2003 LRDP could increase the amount of water extracted from the shallow/intermediate aquifer 
and would increase impervious surfaces. Extraction from the shallow/intermediate aquifer could deplete groundwater levels 
and could contribute to local subsidence, and increased impervious coverage could interfere substantially with recharge. 
This could result in a net deficit in the intermediate aquifer volume or a lowering of the local groundwater table. 

Loss of Prime Farmland  
• Growth under the 2003 LRDP would convert approximately 745 acres of prime farmland (as defined by the State Farmland 

Mapping and Monitoring Program) on campus to nonagricultural uses. 

Aesthetic Resources  
• Development under the 2003 LRDP could have an adverse effect on scenic vistas west across agricultural lands to the 

Coast Range. 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 4-20 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 4-7 
SIGNIFICANT UNAVOIDABLE IMPACTS OF PLANNED POPULATION GROWTH AND DEVELOPMENT 

Cultural Resources  
• Implementation of the LRDP could cause a substantial adverse change in the significance of a historical resource or unique 

archaeological resource, as defined in CEQA guidelines 15064.5, and the values that contribute to the significance of the 
resource cannot be preserved through documentation and data recovery 

Noise  
• Implementation of the 2003 LRDP would result in increased vehicular traffic on the regional road network, which would 

substantially increase ambient noise levels 

Biological Resources 
•  Development under the 2003 LRDP could result in the removal of trees recognized to meet the campus’ standards for 

important trees, including:   a. Heritage Trees: Healthy valley oak trees with trunk diameters of 33 inches or greater at a 
height of 54 inches from the ground 

Population and Housing 
• Implementation of the 2003 LRDP would directly induce substantial population growth in the area by proposing increased 

enrollment and additional employment. 

Traffic, Circulation and Parking 
• Implementation of the 2003 LRDP would cause unacceptable intersection and freeway LOS operations at off-campus 

facilities, including facilities contained in the Yolo County and Solano County Congestion Management Plans. 

Utilities 
• Implementation of the 2003 LRDP would require the expansion of natural gas transmission systems, which would result in 

environmental impacts. 

Public Services 
• If the City of Davis Fire Department provides services to the proposed Neighborhood, implementation of the 2003 LRDP 

could result in significant environmental impacts to agricultural prime farmland and habitat associated with the provision of 
new or altered facilities in order to maintain the department’s preferred response standard. 

 

Source: City of Woodland, 1996; City of Davis, 2001b; UC Davis, 2003b 

4.3.2   Significant Effects of Additional Growth Beyond the 
Partners’ General Plan Horizons 
Continued population growth and development beyond the levels that are identified in the 
respective General Plans and LRDP would extend or increase the severity of several potentially 
significant environmental impacts that were previously identified in the environmental impact 
analyses for the General Plans and LRDP. In addition, new growth-inducing impacts could occur. 
It should be reiterated that implementation of the Proposed Project does not authorize future 
population growth or development, or specify the time and manner in which such growth may 
occur. However, by removing a potential obstacle to growth, such as providing additional 
capacity to infrastructure critical for continued population growth and development, the proposed 
Project may have a growth-inducing effect, as defined by CEQA. The potentially significant 
impacts of such growth are described in the following discussion. 

Because no specific land use or development plans have been prepared for the long-term growth 
and development beyond the Project Partner’s existing plans, the potential impacts identified in this 
discussion are based on the assumption that future environmental impacts will be similar to those 
associated with ongoing population growth and development. Future mitigation measures may 
become available to reduce, avoid, or otherwise minimize these impacts; however, it would be 
speculative to assume they would be available and effective at this point in time. Therefore, this 
analysis assumes that the following environmental impacts would be significant and unavoidable. 
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Land Use and Agriculture 
Continued population growth and development within the City of Davis and City of Woodland 
spheres of influence, and on UC Davis property may result in the conversion of important 
farmland. As concluded in the EIRs prepared for each Project Partner’s General Plan or LRDP, 
the loss of agricultural lands was considered to be a significant and unavoidable impact. Further 
development beyond that envisioned in the existing applicable land use plan would potentially 
increase the severity of this impact by converting additional agricultural lands to urban uses. In 
the City of Woodland and at UC Davis up to 686 acres of farmland could be converted to urban 
uses in the future. The City of Davis has no plans to convert lands currently in agricultural use to 
urban uses. Although the Project Partners have mitigation programs to lessen the impact of 
agricultural land conversions, this impact is considered potentially significant. 

Biological Resources 
In the Davis and Woodland areas, much of the land that might be converted to urban use is now 
agricultural land.  The conversion of farmland typically corresponds to a loss in habitat.  The 
Swainson’s hawk is the special status species most directly affected by loss of farmland in the region. 
Other impacts include impacts to giant garter snake,  Future growth could also impact the areas near 
Putah Creek and Cache Creek, which contain valuable biological resources.  In addition, some 
riparian (Valley Oak) and grassland habitats occur in the planning areas. Implementation of feasible 
mitigation measures would reduce potential impacts to biological resources. However, this impact 
should be considered potentially significant.  

Air Quality 
The Sacramento Valley is a non-attainment area for both ozone and PM10.  With additional 
population growth and development beyond that currently envisioned in the Project Partners’ 
respective land use plans, further increases in vehicle emissions, construction activities, and other 
air pollutant sources would contribute to ozone precursor and particulate concentrations in the air 
basin. In the future, establishment of attainment standards for finer particulate matter PM2.5 may 
add to the area’s air quality challenges.  It is expected that continued improvements in mobile and 
stationary source controls could compensate for a large portion of the increased pollutant emissions 
and improve regional air quality; however, certain pollutant emissions, such as particulates, may 
not decline at a rate that would avoid further degradation of regional air quality.  Therefore, 
additional population growth and development that would occur beyond currently planned levels 
would be expected to contribute to significant and unavoidable regional air quality impacts. 

Noise 
Noise is expected to increase in association with additional population growth and development.  
As human activities increase in area and density, noise is expected to correspondingly increase. 
Mitigation measures may be available to minimize noise, particularly from short-term construction 
or other controllable noise sources; however, a general increase in ambient noise levels is 
expected to occur.  As previously concluded by the City of Davis, population growth and 
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development would result in a significant and unavoidable impact on the noise environment.  
This impact is expected to become more widespread as development continues to expand, and 
more severe as populations and associated urban activities become increasingly dense. 

Transportation and Traffic 
Continued population growth and development beyond currently planned levels would produce an 
increase in traffic, which may cause additional existing collectors and arterial roadways to operate  
at lower levels of service.  This could result in restricted traffic movement and increased traffic 
congestion.  Highway segments, including I-80, I-5, and SR-113 as well as local roadways will likely 
be affected by future growth resulting in increased traffic congestion in the Project Partners’ service 
areas. The increased volume on highways will result mainly from intercity travel while increases on 
local roadways will be due to local traffic. Future traffic and circulation impacts may become 
significant and unavoidable, even with development of traffic management plans and roadway 
reconstruction investments, and expansion of mass transit systems to serve the local population. 

Aesthetic Resources 
Previous analyses concluded that planned population growth and development would result in the 
loss of scenic views, change in aesthetic character, and production of new sources of light and 
glare which would result in a significant and unavoidable impact to the environment. The severity 
of this impact could potentially be increased with additional population growth and development 
beyond that envisioned in existing land use plans. As urban land uses expand, the rural/agricultural 
landscape will be displaced. In addition, as urban land uses become increasingly dense, the 
aesthetic character will correspondingly change. While measures are available to minimize the 
impact of light and glare, continued population growth and development will contribute to a 
significant and unavoidable change to the aesthetic character of the immediate area. 

4.3.3   Other Less-Than-Significant Impacts 
While impacts to other resource areas may result from planned future growth and development, 
those impacts that would occur in accordance within Project Partners’ existing General Plans 
were found to be less than significant or less than significant with mitigation. Based on the 
previously analyses by the Project Partners, the following resource topics would be affected by 
planned growth in the Project Partner’s service areas. 

• Surface Water Hydrology and Water Quality 
• Groundwater 
• Drainage and Floodplains 
• Geology, Soils, and Seismicity 
• Hazards and Hazardous Materials 
• Public Health 
• Public Service and Utility Service Systems 
• Cultural Resources 
• Recreation 
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It is expected that continued growth and development, that may occur beyond the respective 
General Plan horizons of the Project Partners, would induce similar environmental effects as 
those that would occur as a result of implementing the existing General Plans.  Therefore, these 
same environmental topics found by the Project Partners to be affected in a less-than-significant 
manner would also be affected in a less-than-significant manner with continued growth and 
development through 2040 
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CHAPTER 5.0  
Alternatives to the Proposed Project 

5.1  Introduction   
This section addresses alternatives to the proposed Project that may achieve most of the basic 
Project objectives, but would avoid or lessen significant environmental effects of the Project 
(CEQA Guidelines § 15126.6). A range of reasonable alternatives typically includes different 
facility locations, operating capacities, or other features that would avoid or lessen a significant 
environmental impact, while achieving the basic objectives of the Project in a feasible manner. 

In the analysis of the Proposed Project, as presented in Chapter 3 of this document, several different 
locations are being considered for establishing the diversion and conveyance pipelines, water 
treatment plant siting options.  The Project Partners are also considering six potential water sellers 
who would transfer water to the Project Partners when Term 91 is in effect.   

These optional locations for the project components represent alternative locations for installing 
project facilities.   

The Project alternatives were analyzed for their abilities to meet the basic objectives of the project.  
Where alternatives were found to attain most of the basic objectives, they were included as part of 
the detailed analysis presented in this chapter.  Where alternatives were not found to attain most of 
the basic Project objectives, they were eliminated from further detailed consideration. 

The basic objectives of the proposed Project consist of: 

• Improve Water Supply Reliability – Groundwater pumping exclusively from the deep 
aquifer (ranging from 700 to 2,700 feet below the surface) to meet estimated future demands 
of the City of Davis and UC Davis could exceed the long-term yield available from this 
aquifer; in contrast, surface water supplies are available on a reliable basis. 

• Improve Drinking Water Quality – While existing groundwater supplies normally meet 
applicable drinking water standards, the Project would provide water supplies with less TDS 
and EC. 

• Reduce Salt Load in Wastewater Discharge - A primary objective of the Project Partners is to 
reduce the concentrations of total dissolved solids (TDS) in their water supplies. 

• Protect Agricultural Land Uses - The Project Partners do not want to implement a water transfer 
program that would use irrigation supplies in a manner leading to the permanent or long-term 
fallowing of agricultural lands. 
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Alternatives evaluated in detail include the No Project Alternative and several different 
operational alternatives that would involve surface water diversions ranging from about 23.0 
TAF/yr to about 55.6 TAF/yr. For each of these operational alternatives, different amounts of 
groundwater and water transfers would be required. 

During the EIR scoping process, commenters suggested that an additional alternative, consisting 
of extending the Tehama-Colusa Canal to the Woodland/Davis area and diverting surface water  
at the existing Red Bluff Diversion Dam, be considered in this analysis. This alternative is 
discussed in Section 5.2.2. 

5.2  Alternatives Analysis 

5.2.1  No Development Alternative 
In accordance with CEQA, the No Project alternative may be different from a “No Development” 
alternative. For this analysis, the No Project alternative assumes that increased future demand  
for water will be met by the Project Partners’ continued sole reliance on groundwater supplies to 
meet all demand on their M&I water systems. In contrast, a No Development alternative would 
eliminate the projected increase in future water demand by assuming that the Project Partners 
would “freeze” their water demand at existing levels of demand by placing restrictions on future 
population growth, land use and development, and other water uses as necessary. A “No 
Development” alternative would not enable development of increased water supplies even at the 
demand levels anticipated and planned for in the adopted General Plans of the Cities of Davis and 
Woodland. This alternative also would not allow UC Davis to supply the additional water that 
will be needed to meet future campus development and facilities planned in accordance with its 
LRDP that was adopted in 2003.  

Conclusions Regarding Project Feasibility and Environmental Benefits 
A No Development Alternative would avoid the potential environmental impacts that would 
otherwise occur with implementation of the proposed Project.  However, it would not improve  
the quality of the drinking water or wastewater discharges of the Project Partners. The No 
Development Alternative would also be inconsistent with existing community General Plans and 
the UC Davis LRDP. Planned growth and development of the Project Partners would need to be 
discontinued. For these reasons, a “No Development” alternative is infeasible and does not meet 
the Project’s objectives. 

5.2.2  Tehama-Colusa Canal Extension Alternative 
This alternative would extend and connect the existing Tehama-Colusa Canal (TC Canal) to the 
Project Partners’ service areas, enabling a new water diversion to take place upstream on the 
Sacramento River at the Red Bluff Diversion Dam (RBDD), located in Red Bluff, California. 
This alternative is being addressed because of requests received during the public comment 
period on the NOP for this Draft EIR to consider this alternative. 
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Introduction 
The TC Canal is a component of the Central Valley Project (CVP), a federal water supply project 
owned and operated by the U.S. Bureau of Reclamation (Reclamation).  Constructed in 1964, the 
TC Canal was originally planned and authorized to convey water released from Lake Shasta to 
fourteen water service contractors located on the west side of the Sacramento Valley in Tehama, 
Colusa, Glenn, Yolo, and Solano Counties.  

As constructed, however, the length of the Canal is limited to about 110 miles, terminating near 
Dunnigan, California in Yolo County. The CVP has contracts to deliver up to 318.4 TAF/yr of 
water to water service contractors located along the canal. 

Operations of the TC Canal 
The TC Canal system was designed to divert water from the Sacramento River at the RBDD. 
Water is diverted by gravity into the TC Canal when gates on the RBDD are lowered. 
Environmental concerns and regulatory requirements have altered the operational practices  
of the RBDD. While at one time, the dam diverted water as early as March, current regulations 
generally prevent the dam gates from being lowered until May 15th. 

To overcome this limitation and to provide water to water service contractors located along the 
TC Canal, Reclamation installed three pumps in the mid-1990's, each with a capacity of between 
80 and 100 cfs (cubic feet per second), with a fourth pump planned to be installed in the future. 
Irrigation demand can reach between 800 and 1,000 cfs before May 15th. To provide the 
remaining needed supplies during this period, water in Stony Creek near Orland is diverted and 
routed into the TC Canal. The combination of pumping from the Sacramento River at Red Bluff 
and the diversion from Stony Creek typically meets the demands of the water service contractors, 
but generally without any reserve during this period. 

Once the RBDD gates are lowered on May 15th, full diversions from the Sacramento River 
possible.  For the next four months, until September 15th, the canal system is supplied water by direct 
diversions from the Sacramento River. The TC Canal varies in capacity, ranging from 2,530 cfs to 
1,700 cfs, as it extends from the Sacramento River to its southern terminus near Dunnigan.   

Current regulatory requirements mandate that the RBDD gates be raised on September 15th to 
allow passage of fish. At this time, pumping from the Sacramento River and, if necessary, Stony 
Creek diversions, are reinitiated (TC Canal Authority, 2006). Reclamation is considering 
installing additional pumps at the RBDD.  Development of the pumps is undergoing planning  
and review in accordance with the National Environmental Policy Act (NEPA). 

The TC Canal is also being considered as a conveyance system for the proposed Sites Reservoir. 
In the Sites Reservoir feasibility studies, it is assumed that the TC Canal capacity would be 
increased by about 430 cfs for a reach of about 54 miles between RBDD and Funk Reservoir 
where water would be pumped to Sites Reservoir (TCCA, 2002). 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 5-4 ESA / 205413 
Draft Environmental Impact Report April 2007 

Facility Description 
To convey water from the TC Canal southern terminus to the Project Partners, a new pipeline 
over 13 miles long would need to be installed to connect the terminus of the TC Canal to a water 
treatment plant in the City of Woodland. The pipeline would need to be about 60 inches in 
diameter to convey up to 100 cfs. Figure 5-1 shows the southern TC canal terminus and the 
distance to a potential connection point in the City of Woodland. 

A new diversion/intake and pump station would need to be installed at the RBDD to provide sufficient 
pumping capacity to divert 100 cfs of water for use by the Project Partners. This capacity would be in 
addition to the pumping capacity currently installed and operated by Reclamation for delivering 
agricultural water supplies to the existing water service contractors. The additional pumping facility 
would likely be installed at the location of the existing pumps at Red Bluff. The specific location and 
site configuration would be developed as part of future engineering design. 

Because of potential canal losses and evaporation, a pumping capacity and diversions greater than  
100 cfs may be required so that 100 cfs could be delivered to the Project Partner’s service areas. 
Further study would be needed to estimate actual losses that may occur along the length of the TC 
Canal and the amount of additional pumping capacity that would be needed at the RBDD, however, 
conveyance losses ranging from 5 to 10 percent could be expected resulting in the need to divert up to 
110 cfs from the Sacramento River to obtain adequate water volume at Dunnigan. 

Use of the TC Canal to convey non-CVP water would require a contract between the Project 
Partners and Reclamation, in accordance with the Warren Act (36 Stat. 925; 43 U.S.C. 523 et 
seq). Assuming that Warren Act contract payments would be at least $25 per acre-foot, which is 
slightly less than the lowest rate that Reclamation now charges T-C Canal customers for CVP 
water, and assuming that 46.1 TAF/yr would be conveyed through the Canal, the contract would 
require the Project Partners to make annual payments, probably in excess of $1 million per year, 
for the right to use the TC Canal to convey non-CVP water supplies to the Project Partners.  

Conclusions Regarding Project Feasibility and Environmental Benefits 
Relocating the Davis-Woodland Water Supply Project’s Sacramento River diversion site to the 
RBDD would allow surface water flows to be diverted before they pass though downstream 
agricultural areas. This would enable the Project Partners to obtain a water supply not containing 
agricultural runoff from land uses in the Sacramento Valley between Red Bluff and Yolo County. 
Although the water quality at the downstream diversion site options being considered by the 
Project Partners meets all applicable drinking water standards, these supplies may contain trace 
amounts of agricultural runoff and municipal wastewater constituents that may not be present at 
the RBDD diversion site. 
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River flows at the RBDD diversion site are an average of 30 percent lower during non-Term 91 
months than river flows at the diversion site options being considered by the Project Partners. 
These lower flows could reduce the water supplies available for appropriation by the Project 
Partners. Such a reduction could require the Project Partners to increase reliance on water transfer 
supplies and local groundwater to compensate for the reduced water supplies available for 
appropriation. 

Water diverted into the T-C Canal is subject to evaporation and seepage losses.  A loss of about  
10 percent is estimated to occur during conveyance from the RBDD to the Project Partners 
service area. Therefore, the amount of water that would need to be diverted from the Sacramento 
River at the RBDD would be at least 10 percent greater than the volume of water actually needed 
by the Project Partners. 

Because the terminus of the TC Canal is located over 13 miles from the Davis-Woodland area, a 
new transmission pipeline, probably about 15 miles long, would be needed to convey water from 
this terminus to a water treatment plant in the Project Partners' service areas. Because this conveyance 
pipeline would be approximately 30 percent longer than the corresponding conveyance pipelines 
that would be needed for pipeline Options 1 through 3 (which are discussed in Chapter 2), the 
overall pipeline construction costs of the TC Canal Alternative would be about 30 percent greater 
than the construction costs of Pipeline Options 1 through 3. 

With the TC Canal Alternative, the Project Partners also would have to make the Warren Act 
contract payments discussed above. These annual payments could substantially exceed the 
pumping costs that would be associated with conveying water through Pipeline Options 1  
through 3.  

Because ACID is the only potential water seller that is located upstream of the RBDD, diverting 
water supplies at RBDD from the other potential water sellers described in Chapter 2 of this Draft 
EIR would require an exchange with another party located upstream of the RBDD diversion site. 
Such an exchange would result in reduced Sacramento River flows downstream of the RDBB by 
about 80 cfs. Although this is a minor reduction when compared to the flows of the Sacramento 
River, several Sacramento River water users have expressed concern about the Project Partners 
potentially diverting surface water upstream of their existing diversions. These parties have filed a 
protest with the SWRCB over issuance of new water rights permits if the diversion is located at the 
RBDD site. It is not known what measures would be required to resolve this protest. 

For these reasons, diverting water at the RBDD and extending the TC Canal is not considered 
feasible and would not meet the Project objectives of improving drinking and wastewater quality 
at a reasonable cost. Therefore, this alternative is eliminated from further consideration in this 
document. 
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5.2.3 Treatment of Groundwater Supplies Alternative 
One of the primary Project goals is to reduce the concentration of dissolved salts in the effluent 
discharged from the Project Partner’s municipal WWTPs. An alternative strategy to reduce the 
salt loads in the WWTP discharge would be to treat groundwater supplies prior to distribution for 
municipal use. Conceivably, salts and other dissolved constituents could be removed by reverse 
osmosis (RO) before distribution of groundwater to the Project Partners’ customers. Treating 
groundwater supplies could effectively reduce salt and other constituent loads. 

Facility Description 
Two groundwater treatment options were considered: (1) installing water treatment facilities at 
existing and future municipal water supply wells, and (2) installing two separate WTP facilities, 
one for the City of Davis and UC Davis and a second for the City of Woodland.  

Installing Wellhead Treatment Facilities 
The City of Davis currently operates twenty-one groundwater wells to meet municipal demand, 
the City of Woodland operates nineteen wells, and the UC Davis campus operates six wells. RO 
facilities would need to be installed at all or most of these wells to meet current and anticipated 
wastewater discharge limits. Individual-well RO facilities would be installed on existing wells 
located in existing residential neighborhoods, and at sites with sufficient space. Additional power 
lines and other electric power facilities would also need to be installed to provide sufficient 
energy for operating the RO and other appurtenant equipment. 

Brine storage and disposal from the RO treatment process would also need to be accommodated.  
Storage tanks would need to be installed on concrete foundations and would need to be large 
enough to accommodate peak brine generation rates. An evaluation of construction challenges 
would need to be done on a site-by-site basis, but it is unlikely that well-head treatment at well 
locations with confined sites would be technically feasible because the areas surrounding many of 
the existing wells are developed and there is insufficient space to add necessary facilities at these 
locations.  

Each wellhead RO treatment facility would require routine servicing, including the collection, 
storage, and disposal of saline brine waste. Therefore, each well site would require access by 
tanker trucks at intervals to transport and dispose of about 10 to 15 percent of the well’s water 
production, the typical percentage of brine production at an RO facility utilizing current available 
treatment technology. If the entire 51.8 mgd water demand would be met by groundwater, about 
26 to 36 mgd would need to go through RO treatment. RO treatment would result in production 
of about 2.6 to 5.4 mgd of saline brine. This volume of brine would require a tanker fleet of about 
430 to 900 truck trips per day, assuming a capacity of 6,000 gallons per truck. Smaller truck 
transport capacity, to operate in residential neighborhoods, would increase the number of trucks 
proportionately. 
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The brine would need to be transported to a suitable disposal site. Discharge of the saline brine 
concentrate to local surface or groundwater is currently prohibited.  Transport to a suitable saline 
sink or ocean outfall therefore would likely be required.  It is expected that each truck would 
likely have a round trip of over 150 miles to dispose of the brine waste.  

Dual Groundwater Treatment Facilities 
Construction of two WTPs, one serving the City of Woodland, and one serving the City of Davis 
and UC Davis campus would require installation of untreated water transmission pipelines 
leading from each of the groundwater wells to the respective WTP, and installation of treated 
water transmission pipelines from the WTPs to the Project Partners’ service areas. The WTPs 
would include RO treatment for most of the Project Partners’ wells, to the extent sufficient to 
meet current and anticipated water quality regulations. A single, centralized WTP serving all 
three Project Partners is not practical because of the Project Partners’ desire to operate separate 
groundwater systems.  

RO would be required at each of the WTP sites. This process would generate waste salt brine of 
the same volume as described for the wellhead treatment option.  About 2.6 to 5.4 mgd of brine 
would be produced and need to be disposed at a suitable location. 

Conclusions Regarding Project Feasibility and Environmental 
Benefits 
There would be at least three serious challenges associated with water supply desalting or  
demineralization:  (1) installation of wellhead treatment facilities in residential neighborhoods, 
(2) installation of brine storage facilities, and (3) disposal of accumulated brine waste. 

Current best available treatment technology generates about 10 to 15 percent saline brine waste.  
It is estimated that, to meet the new discharge requirements, about 50 to 70 percent of untreated 
water would pass through the RO treatment unit, and then be blended with the remaining 
untreated water.  The exact percentage would depend on the salt concentrations of the water 
pumped from individual wells. 

Based on combined Project Partners’ 2040 demand of 51.8 mgd, brine disposal would range from 
about 2.6 mgd to 5.4 mgd of brine, with salinity concentrations of up to about 16,000 µmhos/cm EC.  

Brine disposal is the most serious technical challenge that limits renders this alternative infeasible.  
Yolo County regulations limit deep-well injection of waste brines and strong brine concentrates would 
require special well designs to operate without adversely affecting local groundwater supplies or other 
beneficial uses. The other likely means of brine disposal would be  conveyance to a treatment facility 
discharging to the San Francisco Bay or the Pacific Ocean. Currently the East Bay Municipal Utility 
District (EBMUD) accepts brine waste from industrial facilities in the San Joaquin Valley.  

 



5.0  Alternatives to the Proposed Project 
 

Davis-Woodland Water Supply Project 5-9 ESA / 205413 
Draft Environmental Impact Report April 2007 

Assuming a typical double-tank truck capacity of 6,000 gallons, about 430 to 900 truck loads per 
day would be needed to haul the brine to suitable disposal facilities.  In many areas a tank truck of 
this large size may not likely gain access because the wells are located in developed areas where 
trucks of this size may have limited access, and a smaller truck of about 3,000 to 4,000 gallon 
capacity would be required. This would substantially increase the required number of needed  
truck trips. 

An existing industrial facility currently incurs a transportation and disposal cost of about $550 per 
tank truck load using the EBMUD facilities located in Oakland, California (Michael Boccadoro, 
personal communication, May 2006). The treatment cost component of this process is currently 
about $0.03 per gallon (Sophia Skoda, EBMUD, personal communication, September 2006).  If 
similar costs were incurred by the Project Partners, the cost of brine transportation and disposal, 
calculated at 430 to 900 truck trips per day at $550 per truck trip would range from approximately 
$86 million to over $180 million per year, in 2006 dollars. 

Constructing two WTPs capable of treating groundwater extracted from the existing and future 
well system would require development of a new collection system connecting the individual 
wells to the WTP, and a corresponding distribution system conveying supplies back to users in 
the service areas.  Associated pumping stations, pipelines, pressure control facilities, and other 
storage/management systems would also be required. 

Treatment of groundwater by RO would require additional pumping to make up for water lost 
during the RO process. Approximately 10 to 15 percent of the volume of treated water would be 
removed as brine. In order to meet anticipated demand, this volume would have to be made up by 
additional groundwater pumping and RO treatment. 

Based on these conclusions, installing and operating a groundwater treatment alternative is 
infeasible. This alternative is also rejected because it would not be environmentally superior to 
the proposed Project and would likely result in substantial environmental effects associated with 
new truck traffic or brine pipeline construction, and brine disposal outfall. 

5.2.4 Conservation-Only Alternative 
The intent of this alternative, as described in the Notice of Preparation for this Draft EIR,  
was to develop a scenario that would rely upon water conservation measures to completely  
offset all future increases in water demand. To offset all future water demand increases through 
conservation, the City of Davis would need to reduce per capita water use by 33.2 percent 
between now and 2040, and the City of Woodland would need to reduce per capita water use  
by 41.8 percent.   

Water use in both the Cities of Woodland and Davis is dominated by residential use, which 
accounts for 70 percent and 78 percent of total deliveries, respectively. Therefore, the primary 
focus of the water conservation would need to emphasize substantial residential water use 
reductions and significantly increased water use efficiencies. 
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UC Davis has different circumstances.  Although the residential population on campus is  
less than 9,000, the total number of people on campus exceeds 40,000 during a typical day.   
This makes an evaluation of potential conservation programs for urban use at UC Davis more 
challenging, because per capita water use is already very low, and because use of domestic water 
supplies is dominated by building heating and cooling needs. Nonetheless, UC Davis per capita water 
use would need to be reduced by about 49.1 percent to offset all future increases in water demand. 

Table 5-1 shows the degrees of conservation that would be needed to offset all increases in water 
demand through the year 2040. 

TABLE 5-1 
 WATER DEMAND REDUCTION PERCENTAGES NEEDED TO OFFSET ALL 

FUTURE WATER DEMAND INCREASES (TAF/YR) 

Project Partner 2005 Demand 2040 Demand 
Projected Water 

Demand Increase 

Percent 
Reduction 
Required 

City of Woodland 15.6 26.8 11.2 41.8 
City of Davis 15.3 22.9 7.6 33.2 
UC Davis 3.0 5.9 2.9 49.1 
Total Demand 33.9 55.6 21.7 39.0 
 

Source: West Yost Associates, 2006 

These very high conservation targets would probably necessitate fundamental, city-wide 
changes in home and park landscape water use, including restrictions on outdoor irrigation 
for landscaping, and more intensive application of best management practices. The levels of 
water demand reduction contained within Table 5-1 cannot be assured with confidence 
because the successful implementation of best management practices would require very 
strong and widespread local community support for very aggressive actions, likely including 
much more aggressive, conservation-based water rate structures, severe restrictions on 
residential outdoor water use, and restrictions on water features such as swimming pools.  

Facility Description 
Facilities required as part of the Conservation-Only Alternative could range from minimal to 
extensive, depending on the amount of water reuse to be achieved. Because the level of demand 
increases for water supply would be met solely by conservation, new water supply facilities 
would not be necessary. Periodic replacement of wellhead facilities, or, in case of well 
contamination, drilling of new wells to maintain supply, would be necessary.  

If water recycling and reuse were to be employed, then separate water pipelines conveying treated 
wastewater to places of use in the Project Partner’s service areas would need to be installed.  Such 
system would need to be planned, engineered, installed, and maintained similar to other existing 
potable water supply and wastewater conveyance systems. The construction of a reuse water 
conveyance system would result in short-term noise, air quality emission, traffic disruption in 
areas where located. The extent of these impacts would depend on the volume and distribution of 
reused water. 
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Conclusions Regarding Project Feasibility and  
Environmental Benefits 
The Conservation-Only Alternative would avoid most impacts associated with constructing a  
new WTP/diversion structure, pipelines, and other facilities associated with construction of the 
Proposed Project facilities options. However, the Conservation-Only Alternative is considered  
to be socially unacceptable because most people would likely object to the severe water use 
restrictions. In addition, the Conservation-Only Alternative would not meet the Project objectives 
of improving the reliability and quality of the Project Partners’ drinking water supplies and 
reducing salt load in their treated wastewater effluent. 

With the Conservation-Only Alternative, water that is presently utilized for yard and park 
landscaping application and other outdoor uses would be terminated and applied to domestic uses 
subject to residential water softeners and indoor consumptive use. As a result, salt concentrations of 
the Project Partners’ treated wastewater effluent would not decrease, but would likely increase. 
Therefore, the Conservation-Only Alternative would not meet the Project objective of improving 
the quality of treated effluent discharged from the Project Partners’ respective WWTPs.  

The Project Partners conclude that the Conservation-Only Alternative is also infeasible because 
the degree of conservation that would be needed to offset all future increases in water demand 
would not likely be acceptable to residents, businesses, and institutions in the Project Partners’ 
service areas.  

5.2.5   Alternative Locations of Project Components 
Chapter 3 of this document analyzes the potential impacts of constructing and operating the 
Proposed Project, including the installation of one of three different diversion/intake options,  
one of two WTP site options, and acquiring supplemental water supplies from up to six potential 
water sellers. The Project Partners have not yet selected the locations where these components 
would be established. Therefore, this Draft EIR analyzes the potential impacts associated with 
each potential location. Each of these potential locations can be considered as alternative 
locations for the proposed Project.  

To facilitate the review of the impacts associated with these alternative locations, the conclusions 
regarding their relative environmental impacts are summarized in the following discussion. 
Optional facility locations are described in Chapter 2 of this document and analyzed in Chapter 3. 
As discussed in those chapters, this document identifies and analyzes the potential environmental 
impacts of the various diversion/intake options, conveyance pipeline options, and water treatment 
plant siting options. 

Table 5-2 summarizes the results of this analysis. The potential impacts listed in Table 5-2 are 
limited to those that are associated with the placement, installation, and construction of project 
facilities, and specific aspects of facility operations that could be generated because of their 
different locations. 
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5.2.6   Alternative Water Transfer Sources 
The Project Partners will need to acquire up to as much as 35 TAF/yr from senior water rights 
holders to meet dry-year conditions, depending on the alternative selected. Water transfer amounts 
would not exceed 10 TAF from any single party. 

Supplemental water supplies would be purchased by the Project Partners from several of the 
following potential senior water rights holders, as described in Chapter 2 and analyzed in Chapter 3 
of this Draft EIR: Anderson-Cottonwood Irrigation District, Browns Valley Irrigation District, 
Conaway Preservation Group, Natomas Central Mutual Water Company, Reclamation District 108, 
and River Garden Farms Company.  

These water sellers would make water available to the Project Partners by substituting local 
groundwater for their existing surface water supplies or, as in the case of BVID,  by implementing 
water conservation measures.  The undiverted surface water would flow downstream to the Project 
intake facility where it would be diverted for use by the Project Partners.  

This EIR identifies and analyzes the potential environmental impact of transferring surface 
water from each of these potential sellers and either substituting groundwater or reducing 
their use with water conservation. Table 5-2 summarizes the results of this analysis. 

5.2.7  Water Supply Alternatives  
To provide a range of reasonable alternatives, consistent with the requirements of CEQA [CEQA 
Guidelines Section 15126.6(c)], this chapter evaluates five water supply alternatives that would 
involve different combinations of surface water diverted under new water right permits, surface water 
transfers from senior water rights holders, and continued groundwater pumping. Diversions taking 
place as part of each water supply alternative would consist of a combination of appropriated water 
under new water right permits and water transfers from senior water rights holders, as described 
further in the following discussion. Under each of the five alternatives, short-falls in surface water 
supplies would be augmented by pumping existing and new groundwater wells.  

Table 5-3 summarizes the mixes of surface and groundwater supplies that would be used for the 
proposed Project, the No Project Alternative, and each of these five alternatives.  

TABLE 5-3 
SUMMARY OF WATER SUPPLY ALTERNATIVES A 

Alternative 
Demand 
(TAF/yr) 

Average 
Appropriated 

Surface 
Water 

(TAF/yr) 

Average 
Surface 
Water 

Transfer 
(TAF/yr) 

Groundwater 
(TAF/yr) 

Total 
Combined 

Water 
Sources  
(TAF/yr) 

Proposed Project – 2040 Planning Horizon 
Supply at 51.8 MGD Diversion 53.6 31.6 14.5 7.5 53.6 

No Project Alternative – 2040 Planning 
Horizon With Continued Use of Groundwater 53.6 -- -- 53.6 53.6 

Alternative 1— 2030 Planning Horizon Supply 
at 45.8 MGD Diversion 45.8 27.6 12.8 5.4 45.8 
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TABLE 5-3 
SUMMARY OF WATER SUPPLY ALTERNATIVES A 

Alternative 
Demand 
(TAF/yr) 

Average 
Appropriated 

Surface 
Water 

(TAF/yr) 

Average 
Surface 
Water 

Transfer 
(TAF/yr) 

Groundwater 
(TAF/yr) 

Total 
Combined 

Water 
Sources  
(TAF/yr) 

Alternative 2– General Plan(s) Supply at 39.8 
MGD Diversion 39.0 23.9 11.2 3.9 39.0 

Alternative 3 – 2040 Planning Horizon Supply 
with Aggressive Conservation at 47.8 MGD 
Diversion 

48.1 28.8 13.4 5.9 48.1 

Alternative 4 – 2040 Planning Horizon Supply 
at 106 MGD Diversion 53.6 28.8 24.8 -- 53.6 

Alternative 5 – 2040 Planning Horizon Supply 
at 18.8 MGD Diversion 53.6 15.1 5.4 33.2 53.6 

 

Source: West Yost Associates, 2006 
Note: A Value represents average volume to be diverted. Transfer volumes would be higher than these averages, and appropriated 
water supplies would be lower, in dry- and critically-dry water years. The Proposed Project and all of these alternatives assume that 
UC Davis would use 2.0 TAF/yr of Solano Project water for domestic uses, which is not included in this table. 
 

The following discussion describes each of these water supply alternatives, including the total 
annual volume of surface water to be diverted from the Sacramento River, water acquired through 
under a new water right, water transferred from upstream senior water rights holders, and 
groundwater that would continue to be pumped from local sources. 

Proposed Project – 2040 Planning Horizon Supply at  
51.8 MGD Diversion  
With the Proposed Project, the Project Partners would divert up to 46.1 TAF/yr of surface water from 
the Sacramento River to partially meet the anticipated water demand of 53.6 TAF/yr through 2040 
(Table 5-3). The Project Partners’ water right permit would be subject to the SWRCB Standard  
Water Right Permit Term 91 and, therefore, the Proposed Project would require long-term transfer 
agreements with some of the senior water right holders for any water diverted from the Sacramento 
River while Term 91 was in effect. Water transferred to the Project Partners from willing senior water 
right holders would be created for transfer through groundwater substitution or water conservation 
programs.1 This water would be used by the Project Partners during those periods of the year when 
they could not divert water under their own water rights (i.e., when Standard Water Right Term 91 is 
in effect). 

The Project Partners would continue to use groundwater to meet daily peaking demands that 
could not be met with surface water supplies. The Proposed Project is discussed in further detail 
in Chapter 2 of this Draft EIR. 
                                                      
1  As a part of a groundwater substitution program, surface water currently used to irrigate agricultural crops in the 

senior water right holders’ service areas would be transferred to the Project Partners, and the senior water right 
holders would pump groundwater in their service areas to replace the transferred water. As part of a water 
conservation program, the senior water right holders would implement water conservation measures in their service 
areas that would reduce their diversions and consumptive uses of surface water, and the water freed up from such 
conservation would be transferred to the Project Partners. 
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No Project Alternative – 2040 Planning Horizon with  
Continued Use of Groundwater Only 
If the No Project Alternative were implemented, the Project Partners would not acquire any new 
surface water supply from the Sacramento River or construct or operate new surface water 
diversion/intake and conveyance facilities. Instead, the Project Partners would continue to rely 
solely on local groundwater supplies to meet all of their future demands. With the No Project 
Alternative, the Project Partners would expand their respective water supply systems to meet future 
demands generated by population growth and development within their individual service areas.  
To meet all demands, groundwater pumping would reach 53.6 TAF/yr by 2040.  This level of 
groundwater pumping would be about 161 percent of the total 2005 groundwater pumping levels. 

Existing intermediate-depth wells would need to be replaced over time because of the age of 
these facilities. Following further engineering evaluation and study, new wells would likely 
be drilled at locations within the service areas of each Project Partner. New wells supplying 
the City of Davis and UC Davis would include deep-aquifer wells, while new City of 
Woodland would wells would extract water from the intermediate aquifer. Each Project 
Partner would continue to operate its well system independently, according to its individual 
needs. As previously noted in Section 3 of this document, the reliability of supplies from the 
deeper aquifer is not known but is suspected to be insufficient to meet future long-term 
needs. The number of new deeper wells and their safe yields would need to be determined 
through additional studies and monitoring. 

Intermediate aquifer groundwater contains relatively high concentrations of salts and increasing 
concentrations of nitrates and other minerals. For example, boron concentrations in Woodland’s 
water supply are increasing (Woodland Daily Democrat, 2006). While Woodland’s water 
normally meets primary and secondary drinking water quality standards, the concentrations of 
boron over the past year have reached levels at which public notification is required.  High boron 
concentrations are harmful to sensitive landscape plants and irrigated agriculture. In addition, 
high nitrates have resulted in reduced use of two Woodland wells. 

Although not a drinking water quality concern at present levels, elevated concentrations of 
manganese in the City of Davis water supply are also present (City of Davis, 2006). Recently, two 
of the City’s 21 wells exceeded the California Department of Health Services (DHS) established 
secondary maximum contaminant level of 50 ppb for manganese. A secondary standard is 
established for aesthetic reasons only and is not considered a health hazard. As required by law,  
the City is required to inform the consumers that these wells have exceeded the limit. 

The City of Davis 2005 Annual Water Quality Report (City of Davis, 2006) assesses the  
City water system’s vulnerability to possible sources of contamination. The use of groundwater was 
found to be vulnerable to a range of historical and current land use activities, including agriculture, 
the historic use of septic systems, and past practices of dry cleaners, gas stations and light industry. 

The No Project Alternative would not reduce salt (EC) concentrations in the Project Partners’ 
respective WWTP effluent. .  
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Water Supply Alternative 1— 2030 Plan Horizon Supply at 45.8 MGD 
Diversion  
With Alternative 1, the Project Partners would divert up to 40.4 TAF/yr of surface water from  
the Sacramento River, while continuing to rely upon groundwater to meet peak water demands.  
This supply would be sufficient to supply the Project Partners’ anticipated needs through the year 
2030. 2030 was selected as a planning horizon for this alternative because it provides for a lesser 
demand than the Proposed Project yet still encompasses the demands anticipated in the existing 
City(s) of Davis and Woodland adopted General Plans, and the UC Davis adopted LRDP. 
Population growth and development taking place after 2030 would require water supplies 
developed with another project or source not considered in this alternative. 

This alternative would have surface water diversions of up to 40.4 TAF/yr under the Project 
Partners’ new water right permit. Because Term 91 limitations would apply to this permit, this 
alternative would require long-term transfer agreements with some of the senior water right 
holders, enabling surface water to be conveyed to the Partners and diverted from the Sacramento 
River while Term 91 was in effect.  

Project components associated with Alternative 1 would be similar to those for the Proposed 
Project, except that the water treatment plant would be sized to a 45.8 mgd capacity. This supply 
would be divided among the Project Partners as follows: City of Davis: 21 mgd; City of 
Woodland: 23 mgd; UC Davis: 1.8 mgd. 

CALSIM modeling results indicate that water transfers would be needed to meet demand during 
all years except during extremely wet water years. Figure 5-2 shows the annual diversions under 
Alternative 1 using simulated hydrology occurring over the period of 1922 through 1994.  

 Figure 5-2 
Alternative 1: Annual Water Sources, 

Period: 1922-1994 
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Figure 5-3 shows the average monthly water source mix that would occur with implementation  
of Alternative 1.  As shown, average monthly water rights diversions from the Sacramento River 
would range from about 0.2 TAF in July to 4.0 TAF in October, with water transfers and 
groundwater being utilized to meet remaining demand. With this alternative, the bulk of the 
Project Partner’s water supply would consist of water obtained through appropriation, with water 
transfers providing most supplies during the months when Term 91 is in effect. Groundwater 
would be used to meet peak demand during summer months. 

Figure 5-4 shows the operation exceedance curve for Alternative 1. As shown, diversion of 
appropriated water would be used to meet 13.1 to 40.3 TAF/yr of demand, and would supply 
about 27.4 TAF/yr at least 50 percent of the time. 

During the driest conditions, appropriated water still would provide at least 15.0 TAF/yr.  The 
remainder of the demand would be made up through groundwater pumping and water transfers.   

With this alternative, up to 22.0 TAF/yr would need to acquired through transfers from upstream 
water rights holders to help meet dry-year demand. 

Water Supply Alternative 2– Existing General Plan Horizon Supply 
with 39.8 MGD Diversion  

Alternative 2 is designed to provide sufficient supply to meet the Project Partners’ anticipated 
water needs for the population and land uses planned for in the existing adopted City of Davis 
and City of Woodland General Plans, and UC Davis LRDP. This alternative would therefore 
provide sufficient water supply to the City of Davis through 2010, the City of Woodland through 
2025, and the UC Davis campus through 2016, a total supply of 39.0 TAF/yr.  

This amount would include 3.9 TAF/yr of groundwater and a maximum surface water diversion 
of 35.1 TAF/yr. Because Term 91 limitations would apply to the Project Partners’ water-right 
permits, this alternative would require long-term transfer agreements with some of the senior 
water right holders for any water diverted from the Sacramento River while Term 91 was in 
effect. Groundwater would continue to be used by the Project Partners to supplement their surface 
water supplies as necessary.  

Project components associated with Alternative 2 would be similar to those for the Proposed 
Project, except that the water treatment plant would be sized to a 39.8 mgd capacity. This supply 
would be divided among the Project Partners as follows: City of Davis: 17 mgd; City of 
Woodland: 21 mgd; UC Davis: 1.8 mgd. 

As shown in Figure 5-5, the amounts of water diverted under the new water rights permit  
and water purchased from upstream sellers would vary according to water year types. Based on 
these results, water transfers would be needed to meet demand during all years except when 
exceptionally wet conditions would preclude the need to acquire supplemental water supplies.  
In critically dry years, the need for supplemental water supplies could reach up to 25 TAF. 
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Figure 5-3
Alternative 1 –
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Figure 5-6 shows the average monthly water source mix that would occur with implementation  
of Alternative 2.  Average monthly diversions of water under the Project Partners’ water rights 
would range from about 0.2 TAF in July to 3.5 TAF in October, with water transfers and 
groundwater being used to meet remaining demands. With this alternative, the bulk of the Project 
Partner’s water supply would consist of water obtained through appropriation, with water 
transfers providing most supplies during the months when Term 91 is in effect. Groundwater 
would be relied upon to meet peak demand periods during months when surface water transfers 
would provide the bulk of the water supply. 

Figure 5-7 shows the operation exceedance curve for Alternative 2. As shown, diversion of 
appropriated water would be used to meet 11.4 to 35.0 TAF/yr of demand, and would supply 
about 23.8 TAF/yr about 50 percent of the time. 

During the driest conditions, water appropriated still would provide at least 12.0 TAF.  The 
remainder of the demand would need to be made up by groundwater pumping and water transfers.   

With this alternative, up to 25.0 TAF/yr would need to acquired through transfers from upstream 
water rights holders to help meet dry-year demand. 

Alternative 2 would provide water supply to the Project Partners to meet anticipated water 
demand associated with General Plan and LRDP buildout. Additional water supplies to meet 
additional demand would not be provided under this alternative and would need to be acquired as 
a separate project.  

Figure 5-5 
Alternative 2: Annual Water 
Sources, Period: 1922-1994 
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Water Supply Alternative 3 – 2040 Planning Horizon Supply with 
Aggressive Conservation and 47.8 MGD Diversion  
Alternative 3 is designed to provide sufficient supply to meet the Project Partners’ anticipated 
demands until the year 2040, with an additional 10 percent reduction in water use by the Cities of 
Woodland, Davis, and the UC Davis campus that would be accomplished by implementing 
aggressive water conservation. This alternative would provide a supply of 48.1 TAF/yr to the 
Project Partners to meet anticipated 2040 water demand with this level of conservation. 

This supply would include 5.9 TAF/yr of groundwater and a maximum surface water diversion of 
42.2 TAF/yr. Because Term 91 limitations would apply to these permits, this alternative would 
require long-term transfer agreements with some of the senior water right holders for any water 
diverted from the Sacramento River while Term 91 was in effect. Groundwater would continue to 
be used by the Project Partners to supplement their surface water supplies as necessary.  

This alternative assumes implementation of conservation measures that would achieve an 
additional 10 percent reduction in water use in 2040.  This 10 percent reduction would be in 
addition to existing water conservation measures currently being implemented and already 
planned to be implemented by the Project Partners.  

To realistically achieve an additional 10 percent reduction in water demand, the potential best 
management practices (pBMPs) listed in Table 5-4 have been identified as measures that would 
likely need to be implemented. 

TABLE 5-4 
POTENTIAL BEST MANAGEMENT PRACTICES TO ACHIEVE  

ADDITIONAL 10 PERCENT WATER CONSERVATION 

Onsite reuse 
Evaporation suppression: customer and utility side 
Restrictions or prohibitions on devices that use evaporation to cool exterior spaces 
Residential dishwashers restrictions 
Commercial, Industrial, and Institutional plan review 
Highway speed sweepers 
Wastewater effluent water recycling 
Ordinance and enforcement options 
Soil moisture sensor technology 
Water saving pool filters (dual cycle) 
Residential new construction guidelines 
Non-standard plumbing audits/research (e.g. showerheads, faucets, toilets) 
Steam sterilizer retrofits 
Residential and small commercial weather-based irrigation controllers 
Submetering for multi-family units (e.g. apartments) 
Commercial, industrial & institutional high efficiency toilets (1.3 gpf or less) 
Commercial-industrial cooling systems 
Ice machines/ice maker restrictions 
Multi-head shower panel restrictions 
Drip and high efficiency irrigation systems and equipment including but not limited to spray-heads and valves 
Artificial turf 
Monthly billing with historical data 
Pre-rinse spray valves for the food industry 
Commercial laundry retrofit 
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TABLE 5-4 
POTENTIAL BEST MANAGEMENT PRACTICES TO ACHIEVE  

ADDITIONAL 10 PERCENT WATER CONSERVATION 

Residential high efficiency toilets (1.3 gpf or less) 
Commercial, institutional, and industrial high efficiency urinals (0.5 gpf or less) 
New and retrofit connectionless food steamers 
 
 
Source: West Yost Associates, 2006; California Urban Water Agencies, 2004. 
 

 
Table 5-5 summarizes the anticipated water demand for each Project Partner in 2040 assuming 
implementation of sufficient new aggressive water conservation measures to reduce demands by 
an additional 10%.  Implementation of such measures, if they could be achieved, would displace 
the need for 5.7 TAF/yr of new water supplies by the year 2040. 

TABLE 5-5 
FUTURE WATER DEMANDS ADJUSTED FOR WATER CONSERVATION (TAF/YR) 

Project Partner 
Existing Level of 

Demand 
Planned 2040 Demand With 

Existing Conservation 
2040 Demand Adjusted for 

Additional Aggressive Conservation 

City of Davis 15.3 22.9 20.6 

UC Davis 2.4 5.9 5.3 

City of Woodland 15.6 26.8 24.1 

Total 33.9 55.6 50.0 1 
 
 
Source: West Yost Associates, 2006; ESA, 2006 
1 About 2 TAF of demand would be met through use of Solano Project supplies on the UC Davis campus. 
 

With this alternative, the Project Partners would still shift their reliance on groundwater sources to a 
surface water source to meet most of their water supply needs. Each Project Partner would continue to 
operate its well system independently, according to its individual needs that could not be met with 
groundwater. Older wells that cannot meet water quality or water volume requirements would need to 
be replaced, and new wells likely would be drilled in the deeper aquifer. As with other water supply 
alternatives considered, short-falls in surface water supplies would be augmented through existing and 
new groundwater wells. 

Project components to support implementation of Alternative 3 would be similar to the Proposed 
Project, except that the water treatment plant would be sized to 47.8 mgd. This supply would be 
divided among the Project Partners with City of Davis receiving 20.6 mgd; City of Woodland 
receiving 24.1 mgd; and UC Davis receiving 1.8 mgd. 

CALSIM modeling results, shown in Figure 5-8, indicate that water transfers would be needed to 
meet some demands during all years except very wet water years.  
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In critically dry years, the need for supplemental water supplies could reach up to 30.0 TAF to 
meet total 2040 water needs. 

Figure 5-9 shows the mix of water sources that would compose the Project Partner’s water  
supply over the course of a year.  As shown, average monthly water rights diversions from the 
Sacramento River would range from 0.2 TAF in July to 4.1 TAF in October, with water transfers 
and groundwater being utilized to meet remaining demand.  

As shown in Figure 5-10, water rights diversions would be used to meet 13.7 to 42.2 TAF/yr of 
demand, and would supply 28.7 TAF/yr at least 50 percent of the time.  

During the driest conditions, water appropriated from the Sacramento River would provide at 
least 12.0 TAF/yr. The remainder of the demand would need to be made up by groundwater 
pumping and water transfers.   

Water Supply Alternative 4 – 2040 Planning Horizon Supply with 106 
MGD Diversion  
Alternative 4 would provide sufficient supply to meet the Project Partners’ anticipated needs 
through 2040 by ceasing all groundwater pumping and relying upon surface water as the sole 
water supply to the Project Partners. The 2040 water demand of 53.6 TAF/yr demand would be 
met through the Project Partners’ new water rights permits and through water transferred from 
senior water-rights holders. Because Term 91 limitations would apply to these permits, this 
alternative would require long-term transfer agreements with some of the senior water right 
holders for any water diverted from the Sacramento River while Term 91 was in effect.  

Figure 5-8 
Alternative 3: Annual Water 
Sources, Period: 1922-1994 
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Project components associated with Alternative 4 would be similar to the Proposed Project, 
except that the WTP would be sized to 106 mgd capacity instead of the 51.8 mgd capacity for the 
Proposed Project. This supply would be divided among the Project Partners as follows: City of 
Davis: 22.9 TAF/yr; City of Woodland: 26.8 TAF/yr; and UC Davis: 3.9 TAF/yr. CALSIM 
model results indicate that water transfers would be needed to meet demand during every year 
except for very wet water years.  Figure 5-11 shows the mix of water source that would compose 
the Project Partners’ annual water supply. In critically dry years, the need for supplemental water 
supplies could reach up to 38.0 TAF.  

 
 

 

As shown in Figure 5-12, average monthly water rights diversions from the Sacramento River 
would range from about 0.4 TAF in July to 5.3 TAF in September, with water transfers being 
utilized to meet remaining demand.   

Figure 5-13 shows that water rights diversions would be used to fulfill 15.6 to 45.0 TAF/yr of 
demand, and would supply 28.0 TAF/yr about 50 percent of the time. During the driest 
conditions, water appropriated would provide at least 13.0 TAF.  The remainder of the demand 
would need to be made up by water transfers.  With this alternative, up to 40.0 TAF/yr would 
need to be acquired through transfers from upstream water rights holders to help meet dry-year 
demand. 

Figure 5-11 
Alternative 4: 

Annual Water Sources, 
Period: 1922-1994 
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Alternative 4 would provide water supply to the Project Partners to meet their anticipated 2040 
water demand. Additional water supplies to meet additional demand would not be provided under 
this alternative, and would need to be acquired as a separate project.  

Water Supply Alternative 5 – 2040 Planning Horizon Supply at 18.8 
MGD Diversion  
With implementation of Alternative 5, the Project Partners would continue to rely upon 
groundwater to serve the existing levels of demand within their respective service areas. Surface 
water would be used to meet future demands generated by population growth and development, 
up to an anticipated demand of 53.6 TAF/yr in 2040. If this alternative were implemented, 
groundwater would supply about 33.2 TAF/yr, and the surface water diversion would be 20.5 
TAF/yr. Because Term 91 limitations would apply to the Project Partners’ permit, this alternative 
would require long-term transfer agreements with some of the senior water right holders for any 
water diverted from the Sacramento River while Term 91 was in effect.  

Project components associated with Alternative 5 would be similar to the Proposed Project, 
except that the WTP would be sized to a 18.8 mgd capacity instead of the 51.8 mgd capacity for 
the Proposed Project. This supply would be divided among the Project Partners as follows: City 
of Davis: 7.8 TAF/yr; City of Woodland: 11.2 TAF/yr; UC Davis: 1.4 TAF/yr. 

CALSIM model results indicate that water transfers would be needed to meet demand during all 
years except very wet water years. Figure 5-14 shows the annual volume of water each source 
would provide over a simulated 73-year period of record.  

Figure 5-14 
Alternative 5: Annual Water Sources, 

Period: 1922-1994 
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Average monthly water rights diversions from the Sacramento River would range from 0.1 TAF 
in July to 1.7 TAF in March and October, with water transfers and groundwater being utilized to 
meet remaining demand. Figure 5-15 shows the monthly average water demand and the relative 
contribution provided by each water source for this alternative. 

As shown in Figure 5-16, water rights diversions would be used to fulfill 8.0 to 20.0 TAF/yr  
of demand, and would supply 15.0 TAF/yr about 50 percent of the time. During the driest 
conditions, water appropriated would provide at least 8.0 TAF/yr.  The remainder of the  
demand would need to be made up by groundwater pumping and water transfers.   

With this alternative, up to 20.0 TAF/yr would need to be acquired through transfers from 
upstream water rights holders to help meet dry-year demand. 

5.3 Comparison of Environmental Impacts of  
Water Supply Alternatives 

The water supply alternatives to the Proposed Project consist of different combinations of surface and 
groundwater and different volumes of water to be made available for M&I uses in the Project Partners’ 
service areas. Each of these alternatives would require some combination of the Project components 
that were analyzed in Chapter 3 of this Draft EIR and summarized previously in this section.  

Selection of a water supply alternative (Alternative 1 through 5 or the Proposed Project) would result in 
significant and unavoidable environmental impacts to farmland, noise, aesthetics, and growth inducing 
effects, as a result of the locations chosen for the facility options. Table 5-6 presents a summary of 
significant and unavoidable impacts for each of the facility options. Detailed analysis of these impacts, 
and other less-than-significant impacts and impacts that would be reduced to less-than-significant levels 
with implementation of appropriate mitigation measures, are presented in Chapters 3.0 and 4.0 of this 
Draft EIR. 

TABLE 5-6  
COMPARISON OF SIGNIFICANT AND UNAVOIDABLE IMPACTS OF DIVERSION/INTAKE FACILITY OPTIONS 

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

3.5.4: Construction of the Project would involve 
other changes in the existing environment that, 
due to its location or nature, would result in 
conversion of Farmland, to non-agricultural uses. 

 
 

LSM 

 
 

SU 
 
 

 
 

SU 

3.8-1:  Project construction and/or operation 
would violate any air quality standard or 
contribute substantially to an existing or 
projected air quality violation. 
 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 

3.8-2:  The Project would conflict with or obstruct 
implementation of the applicable air quality plan. 
 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 

3.8-3:  Project construction and/or operation 
would expose sensitive receptors to 
substantial pollutant concentrations. 
 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 

Construction -  SU 
Operation - LS 
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TABLE 5-6  
COMPARISON OF SIGNIFICANT AND UNAVOIDABLE IMPACTS OF DIVERSION/INTAKE FACILITY OPTIONS 

Diversion/Intake Siting Option 

Impact Option 1 Option 2 Option 3 

3.9-1: Proposed Project construction and/or 
operation would expose persons to or 
generate noise levels in excess of standards 
established in the local general plans or noise 
ordinances, or applicable standards of other 
agencies. 
 

Construction -  SU 
Operation - LSM 

Construction -  SU 
Operation - LSM 

Construction -  SU 
Operation - LSM 

3.9-4: The Proposed Project would cause a 
substantial temporary or periodic increase in 
ambient noise levels in the proposed Project 
vicinity above levels existing without the 
proposed Project. 
 

Construction -  SU 
Operation - LSM 

Construction -  SU 
Operation - LSM 

Construction -  SU 
Operation - LSM 

3.13-2:  The Project would require or result in 
the construction of new water or wastewater 
treatment facilities or expansion of existing 
facilities, the construction of which could 
cause significant environmental effects. 
 

SU SU SU 

3.16-3: The Project could substantially 
degrade the existing visual character and 
quality of the site and its surroundings. 
 

SU SU SU 

3.16-4: The Project would create a new 
source of substantial light or glare that would 
adversely affect nighttime views in  
the area. 
 

SU SU SU 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
 

 

The environmental impacts resulting from implementation of the water supply alternatives would 
include the impacts associated with the Project facility options, as well as the impacts that would 
be associated with the source and volume of water that would be used by the Project Partners. 
The impacts associated with the water supply alternatives would vary depending on the 
alternative selected but would include: 

• Surface Water Resources 
• Surface Water Quality 
• Groundwater Resources 
• Fisheries Resources 

These potential impacts would vary in significance depending on the volume of surface water 
diverted from the Sacramento River and the volume of groundwater pumped from the local and 
upstream water sellers’ service areas. A comparison of the impacts that would occur with each 
water supply alternative is presented in Table 5-7. The discussion that follows explains these 
impacts as compared to the Proposed Project. 



PERCENT OF TIME

0

10

20

30

40

50

60

W
A

T
E

R
 S

U
P

P
L

Y
 (

T
A

F
)

Groundwater Water Rights Supply Water Transfer Demand
SOURCE: ESA, 2006

0 25 50 75 100

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH

0

1

2

3

4

5

6

7

8
W

A
T

E
R

 V
O

L
U

M
E

 (
TA

F
)

Groundwater Water Rights Supply Water Transfer Total Monthly Demand
SOURCE: ESA, 2006

Figure 5-16
Alternative 5 –

Duration of Water Rights Supply Diversion

Figure 5-15
Alternative 5 –

Monthly Water Sources
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5.3.1 Surface Water Hydrology and Water Quality 
As noted in Table 5-7, the Proposed Project, the No Project Alternative, and the five water supply 
alternatives discussed within this Section, would potentially affect surface water resources within 
the Sacramento River basin, including the Delta. These potential impacts are addressed in the 
following discussion. 

Significance Criteria 
CEQA defines a significant effect on the environment as a substantial, or potentially substantial, 
adverse change in the physical conditions within the area affected by the project. For purposes of 
this analysis, a surface water hydrology/water quality impact would be considered significant if it 
would result in any of the following: 

• Violate any water quality standard or waste discharge requirement; 

• Adversely affect Sacramento River hydrologic conditions or Delta inflow and/or outflow 
in a way that would conflict with other water management objectives or existing 
beneficial uses; 

• Otherwise substantially degrade water quality; or 

• Infringe upon the water rights of other legal users of water. 

Methodology 
Detailed modeling using the CALSIM II computer model and other models was conducted for 
this Draft EIR to evaluate the potential effects of implementing and operating the alternatives on 
the Sacramento River and Delta water resources. Hydrologic, hydrodynamic, and water quality 
conditions were modeled for existing and future conditions, with and without implementation of a 
monthly diversion schedule with total diversions of 56.7 TAF/yr.  

This annual diversion volume slightly exceeds the maximum water diversion volume being 
considered by the Project Partners as an alternative in this Draft EIR. The water supply 
alternatives, including the Proposed Project, would divert lesser volumes. Therefore, because the 
water supply alternatives would divert smaller volumes of water, they would generate lower 
levels of change to downstream hydrology and water quality, when compared to the modeled 56.7 
TAF/yr diversion volume. 

A summary description of the models used and the key assumptions made in the analysis is 
presented in Appendix B to this Draft EIR. Detailed analysis of model results, in relation to the 
proposed Project is presented in Section 3.2 of this Draft EIR. 
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Impact Statements and Mitigation Measures 

Impact 5.4-1. The project alternatives would violate water quality standards or waste 
discharge requirements. 

Each of the alternatives to the proposed Project would alter the salt and other dissolved constituents in 
the Project Partners’ water supply and treated wastewater effluent, with the degree of alteration 
depending on the proportion of surface water composing the total water supply. By replacing a portion 
of their groundwater supply with surface water from the Sacramento River, the Project Partners would 
be using a low-salinity water supply that would be suitable, after treatment, for M&I uses and would 
have environmental benefits after it is discharged from the Partners’ wastewater treatment systems by 
reducing the salt concentrations in downstream receiving waters.  

Table 5-8 presents a comparison of the salt load associated with the combined surface and 
groundwater mix that would be developed with each alternative.  

TABLE 5-8 
COMPARISON OF SALT LOADS ASSOCIATED WITH WATER SUPPLY ALTERNATIVES 

 Existing 
Conditions 

Proposed 
Project 

No Project 
Alternative 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Alternative 
5 

Total Groundwater  
(TAF/ year) 33 7.4 55.6 5 4 6 0 33 
Total Surface Water  
(TAF/ year) 0 46.1 0 40 35 42 54 20 

TDS of Combined Source 
Water (ton/year) 24,700 11,000 40,500 9,000 7,400 9,600 7,700 27,800 
Comparison to Existing 
Conditions - TDS (ton/year) 

-- -13,700 15,800 -15,700 -17,300 -15,100 -17,000 3,100 
Percent Change Compared to 
Existing Conditions 

-- -55% 64% -64% -70% -61% -69% 13% 
Comparison to No Project 
Alternative - TDS (ton/year) 

-- -29,500 -- -31,500 -33.100 -30.900 -32.800 -12,700 
Percent Change Compared to 
No Project Alternative 

-- -73% -- -78% -82% -76% -81% -31% 
 
 
Source: ESA, 2007; WYA, 2007 
 

With implementation of the No Project Alternative, increased use of local groundwater would directly 
result in a 15,900 ton/year increase in salt load when compared to existing conditions. A total salt load 
of about 40,500 tons/year would be contributed to the Project Partners’ wastewater system, for 
subsequent discharge to downstream receiving waters. This increase in salt would result directly from 
increased groundwater use by the larger urban population, including commercial and institutional 
uses, and development in the Project Partner’s service areas.  

When compared to proposed Project water supply salt content, the No Project Alternative would 
result in about 29,500 tons/year more salt being added to their wastewater treatment systems. The 
increase in salt in the water supply would result in a corresponding increase in the amount of salt 
discharged from the Project Partners’ WWTPs.  
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The proposed Project and Alternatives 1 through 4 would reduce the salt load of the Project 
Partners’ water supply when compared to both existing conditions and the No Project Alternative. 
Alternative 4 has the greatest salt reduction potential with the ability to reduce the salt load by 
16,900 tons/year as compared with existing conditions and up to 32,800 tons/year when 
compared to the No Project Alternative. These changes would equal 70 and 82 percent reductions 
in salt load, respectively. This reduced salt load would directly result from ceasing use of local 
groundwater and acquiring all water supplies from the Sacramento River.  

Figure 5-17 shows the rate of salt load change that would take place with implementation of each 
alternative through 2040.  As shown, the salt loads associated with the No Project Alternative 
would steadily rise as population growth and development increase. The salt load associated  
with Alternative 1 through 5 would sharply decline with onset of project operations in 2015. 
Alternative 4 would show the greatest salt load reduction while Alternative 5 the least salt load 
reduction. Alternatives 2 though 5 would achieve similar salt loads ranging from 5,000 tons/yr to 
just greater than 10,000 tons/yr. 

 

 

 

Because the salt concentrations of water in the Sacramento River are much lower than the salt 
concentrations of local groundwater, substituting Sacramento River water for groundwater would 
substantially reduce the amount of naturally occurring salt within the Project Partners’ water 
supply. This salt reduction would translate into reduced salt content, and therefore EC, in effluent 
discharged from the Project Partners’ WWTPs. Table 5-9 presents existing and estimated values 
for electrical conductivity (EC) of the treated effluent discharged from the Project Partners’ 
WWTPs during dry weather, including an estimate of the EC contributed by the Project Partners’ 
water supply, for each alternative.  

Figure 5-17 
Salt Load Change of 
Project Alternatives 
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TABLE 5-9 
COMPARISON OF EC CONCENTRATIONS IN TREATED WASTEWATER EFFLUENT (µmhos/cm) 

 Existing 
Conditions 

Proposed 
Project 

No Project 
Alternative 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Alternative 
5 

City of Davis         
EC in WWTP Discharge 2,030 510 2,030 510 500 510 450 1,310 
EC Contributed by  
Water Supply 920 198 920 196 192 196 150 655 

City of Woodland         

EC in WWTP Discharge 1,580 580 1,580 to 
1660 560 570 560 450 1,150 

EC Contributed by Water 
Supply 822 220 822 210 216 211 150 541 

UC Davis         

EC in WWTP Discharge 1,100 890 1,040 to 
1,100 850 780 870 750 940 

EC Contributed by Water 
Supply 587 376 524 to 587 338 268 353 234 424 

 

Source: West Yost and Associates, 2007, Unpublished Calculations. 

As shown within Table 5-9, the EC of wastewater effluent is substantially higher than that of the 
water supply. This change in EC results from several factors, including addition of salt from 
water softeners and other M&I uses. 

The CVRWQCB staff has expressed concern to the individual Project Partners about the salinity 
concentration in their wastewater treated effluent discharges. The concentration of salt in the 
wastewater discharge is directly related to the high salinity of groundwater being used as the 
supply and is increased by customers using water softeners in response to the hard water 
conditions found in groundwater supplies. 

In March 2001, the CVRWQCB issued WDRs for the operation of the City of Davis WWTP.  
These requirements included a provision for further study of sources and control of treated 
effluent salinity concentrations with the objective of achieving a target of 700 µmhos/cm 
electrical conductivity (EC) (CVWRQCB, 2001). 

In March 2004, the CVRWQCB issued WDRs for the operation of the UC Davis WWTP.  These 
requirements include a provision for the development of site-specific objectives for protecting 
beneficial uses in Putah Creek. Because of specific conditions within Putah Creek, results of the 
study may enable the CVRWQCB to reconsider EC limits on the effluent discharge varying from 
the prescribed 900 µmhos/cm (CVRWQCB, 2004). 

In September 2005, the CVRWQCB adopted revised WDRs for the operation of the City of 
Woodland WWTP.  Initially, these limits included a requirement for the City to prepare and 
implement a salinity control plan with the objective of reducing effluent salinity concentrations to 
a level of 700 µmhos/cm EC (CVWRQCB, 2005). Subsequently, the 700 µmhos/cm EC limit 
was removed and replaced with a requirement that the City of Woodland submit the results of a 
study.  This has been completed. 
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The proposed Project would achieve a dry-weather average effluent EC ranging from  
510 to 890 µmhos/cm (Table 5-9); in contrast, the No Project Alternatives would result in 
dry-weather average effluent EC concentrations ranging from 940 to 2,030 µmhos/cm. 
Alternatives 1 through 4 would achieve dry weather average effluent EC concentrations 
ranging from 450 to 850 µmhos/cm, while Alternative 5 would achieve dry weather average 
effluent EC concentrations ranging from 940 to 1,310 µmhos/cm. Reductions achieved with 
implementation of the Proposed Project and Alternatives 1 through 4 would be sufficient to 
meet water quality requirements or recommendations for all Project Partners. Implementation 
of Alternative 5 and the No Project Alternative would not result in substantial salt reductions 
sufficient to meet the levels that the CVRWCB has identified for each of the Project Partners. 
Salt concentration reductions would only be achieved with further wastewater treatment 
system modifications, or other measures to reduce salt content in the WWTP effluents. 

The No Project Alternative and Alternative 5 would not alleviate EC concentrations in existing or 
future wastewater effluent. The No Project Alternative would not contribute to salinity source 
controls. The Project Partners would have to implement other measures, such as experimental 
wastewater treatment technologies, including RO. Alternative 5 would reduce EC levels, but not 
sufficiently to allow the Project Partners to achieve acceptable EC levels without implementing 
additional wastewater treatment technologies. Therefore, the No Project Alternative and 
Alternative 5 could result in exceeding future water quality objectives, waste discharge 
requirements, or adversely affect other beneficial uses in receiving waters. 

The No Project Alternative would have a significant and unavoidable impact on water quality 
because it would not reduce  EC concentrations in the Project Partners’ treated wastewater 
effluents and would substantially increase salt loads in these effluents.   

Mitigation: None required. 

_________________________ 

Impact 5.4-2. Operation of project alternatives would adversely affect Sacramento River 
hydrologic conditions or Delta inflow and/or outflow in a way that would conflict with other 
water management objectives or existing beneficial uses.  

The CALSIM model analyzed a potential diversion of 56.7 TAF/yr. This annual diversion 
slightly exceeds the maximum combined water demand of the Project Partners and the volume of 
water that would be diverted for Alternative 4. Therefore, the CALSIM results overestimate the 
effects of the project alternatives’ diversion on the Sacramento River and Delta hydrologic 
conditions. The CALSIM results provide a “worst case” analysis that would not be reached by 
any of the alternatives being considered in this Draft EIR.  
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Effects on Sacramento River Flow 
All Project Alternatives, except for the No Project Alternative, would affect Sacramento River 
flows directly by diverting water from the river or indirectly by inducing changes in Delta 
hydrologic conditions.  These changes could, in turn, trigger changes in CVP and SWP reservoir 
and Delta pumping operations. As discussed in Section 3.2, the modeled diversion volume of 
56.7 TAF/yr would result in average monthly reductions of up to approximately  
0.5 percent of the total instream flow of the Sacramento River. 

Transfers of water from senior water rights holders to the Project Partners would result in 
increases in average monthly Sacramento River flows of up to approximately 0.8 percent. These 
changes would be restricted to the river reaches between the water sellers’ existing diversion 
points and the proposed Project diversion point.  

As discussed in Section 3.2, the modeled flow changes would represent a less-than-significant 
impact to the Sacramento River, and would slightly exceed the magnitude of change that would 
occur with implementation of any of the Project alternatives. . Therefore, impacts of and the Project 
alternative on Sacramento River flows also would be less than significant. The No Project 
Alternative would not change Sacramento River flow, and would therefore have no effect on 
Sacramento River flow. 

Effects on Delta Hydrology and Diversions 
All Project Alternatives, except for the No Project Alternative, would affect Delta hydrologic 
conditions by diverting water from the Sacramento River that would otherwise flow into the 
Delta, and indirectly by changing Delta hydrologic conditions that could trigger changes in CVP 
and SWP reservoir or Delta pumping operations.  

Changes in Delta Inflow and Outflow. As discussed in Section 3.2 and Appendix B, the 
modeled diversion volume of 56.7 TAF/yr would result in average annual reductions in Delta 
inflow of 33 TAF/yr, or approximately 0.15 percent, and, during critical water years, of 10 
TAF/yr, or approximately 0.10 percent. Average annual Delta outflow would be reduced by 27 
TAF/yr, or approximately 0.2 percent, or during critical water years, by 1 TAF/yr, or approximately 
0.02 percent. The lower levels of reduction indicated for Delta inflow and outflow during critical 
water years, in comparison to the overall average, are a result of decreased diversions under the 
Project Partners’ water rights. Specifically, increased periods of Term 91 limits during critical 
water years would reduce the amount of water available for diversion and, as discussed above, 
would result in increased reliance by the Project Partners on water transferred from senior water 
rights holders. These changes would represent a less than significant impact to Delta inflow and 
outflow at the modeled 56.7 TAF/yr diversion rate. Impacts associated with Alternatives 1 
through 5 would be less, because of their lesser Sacramento River water diversion volumes.  
The No Project Alternative would avoid not cause any changes in Delta inflow and outflow. 

Changes in QWEST. The modeled 56.7 TAF/yr diversion volume would result in an average 
reduction of QWEST of 1 TAF/yr, or approximately 0.04 percent (Chapter 3.2 of this Draft EIR 
includes an overview of the QWEST parameter.). During critical water years, the changes in 
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operations would actually result in an increase in QWEST of 6 TAF/yr, approximately 2.5 
percent. These changes would represent a less than significant change in QWEST. Impacts 
associated with Alternatives 1 through 5 would be less, because of lower of Sacramento River 
water diversion volume. The No Project Alternative would not cause any changes to QWEST. 

Changes in Delta Exports. The modeled diversion volume of 56.7 TAF/yr would in minor 
reductions in CVP and SWP exports from the Delta. Long-term average annual pumping at the 
CVP Tracy Pumping Plant would be reduced by about 1 TAF/yr. Long-term average annual 
pumping at the SWP Banks pumping plant would be reduced by 5 TAF, or approximately 0.15 
percent. During critical water years, pumping at the SWP Banks plant would be reduced by an 
average of 10 TAF, or approximately 0.5 percent.  

The maximum reduction of pumping at the CVP Tracy Pumping Plant would be 16 TAF.  
This change would be equivalent to a decrease in annual average CVP Tracy pumping of 
approximately 0.5 percent. The maximum reduction of  pumping at the SWP Banks Pumping 
Plant would be 21 TAF. This change would be equivalent to a decrease in annual average SWP 
Banks pumping of approximately 0.7 percent. 

Changes of these magnitudes would represent less-than-significant impacts to Delta diversions at 
the maximum 56.7 TAF/yr diversion volume. Impacts associated with Alternatives 1 through 5 
would be less, consistent with their lower diversion volumes from the Sacramento River and 
corresponding lesser effects on Delta exporters. The No Project Alternative would not cause any 
changes to Delta inflow, outflow, or Delta diversions. 

Changes in CVP and SWP Reservoir Carryover Storage.  Reservoir carryover storage, which 
affects long term average annual exports and deliveries by the SWP and CVP, may be indirectly 
affected by the proposed Project Alternatives through changes in Delta inflow and outflow, which 
in turn, could result in changes in reservoir operations.  

The 56.7 TAF/yr maximum diversion volume would result in a long term average reduction in 
carryover storage for the CVP and SWP reservoirs (Oroville, Trinity, Shasta, Folsom, and San Luis 
Reservoirs) of about 15 TAF annually, or about 0.2 percent of total storage for all reservoirs. During 
critical water years, Project operations would result in an average reduction of 29 TAF in carryover 
storage, or approximately 0.4 percent of total storage.  

The changes SWP and CVP reservoir carryover storage would range from an average annual 
increase of 50 TAF to an average annual decrease of 66 TAF. These changes would be equivalent 
to an increase in annual average SWP and CVP reservoir carryover storage of approximately 0.6 
percent or a decrease in annual average SWP and CVP reservoir carryover storage of approximately 
0.7 percent. Therefore, the changes to reservoir carryover storage that would occur would be minor 
and would not conflict with other water management objectives or other beneficial uses. (These 
effects are considered to be partly artifacts of CALSIM II calculations, rather than reflections of 
actual proposed Project operations.)  
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These changes in reservoir carryover storage would be considered minor and would not conflict 
with other water management objectives or beneficial uses. These impacts therefore would be less 
than significant for the 56.7 TAF/yr diversion volume. Implementation of Alternatives 1 through 
5 would result in less impact because of their lower diversion volumes from the Sacramento 
River. The No Project Alternative would not cause any changes to Delta inflow and outflow 
associated with pumping water from the Sacramento River. 

Effects of Climate Change on Future Water Supply 
Global climate change may ultimately affect the amount of water stored within the California 
Sierra Nevada snowpack, potentially resulting in changes to CVP and SWP operations. These 
effects could increase the duration of the Standard Term 91 limits, which would, in turn, would 
reduce the amount of surface water available to the Project Partners under their new water rights 
permits. During years with reduced water-rights water availability, the Project Partners would 
rely on more water transfers to meet demand within their service areas. Some benefit in reliability 
may be achieved by relying upon more than one water source, such as combined groundwater  
and surface water under the Proposed Project and Alternatives 1-3 and 5. However, it is not 
possible at this time to estimate more specific changes to surface water supply, Term 91 limits, 
and groundwater reliability that may result from climate change. 

Mitigation: None required. 

_________________________ 

Impact 5.4-3. Operation of project alternatives would substantially degrade water quality of 
the Sacramento River or Delta.  

An analysis of water quality conditions including salinity and water temperature conditions was 
conducted for the Sacramento River and Delta, that would occur with implementation of a new 
diversion of 56.7 TAF/yr. This diversion volume exceeds the maximum volume diverted from the 
Sacramento River under the project alternatives. The 56.7 TAF/yr diversion volume therefore 
overestimates the effects of the lower diversion volumes associated with Alternatives 1 through 5 
and the Proposed Project.  

Effects on Salinity 
All alternatives, except for the No Project Alternative, have the potential to affect Delta salinity 
by diverting water from the Sacramento River, which would change downstream hydrologic 
conditions. These changes in Delta hydrology could, in turn, lead to changes in salinity, resulting 
either directly from Project withdrawals, or indirectly through changes in CVP or SWP reservoir 
or Delta pumping operations.  

As discussed in Section 3.2, the diversion volume of 56.7 TAF/yr would result in average 
monthly changes in salinity of up to about 0.3 percent, which would occur at the CCWD Old 
River Intake, during the months of December and March. These changes would not conflict with 
water management objectives or beneficial uses within the Sacramento River and Delta, and 
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therefore represent a less-than-significant impact to Delta salinity. Impacts associated with 
Alternatives 1through 5 would be less, because of their lower Sacramento River water diversion 
rates. The No Project Alternative would not result in changes to Delta salinity associated with 
pumping from the Sacramento River. 

Effects on Position of X-2 
All alternatives, except for the No Project Alternative, have the potential to affect the position of 
X-2, because of their diversions of water from the Sacramento River. These diversions would 
either directly result in changes in Delta hydrologic conditions, or indirectly result in changes by 
inducing changes in the operation of SWP and CVP reservoirs and pumping facilities. Such 
changes could lead to differing levels of saltwater intrusion into the Delta from the San Francisco 
Bay, resulting in changes in X-2 position.  

As discussed in Section 3.2, the diversion volume of 56.7 TAF/yr would reduce in-stream 
Sacramento River flows by less than 1 percent of the 11,400 cfs minimum flow that is required to 
maintain X-2 at Chipps Island. Potential average upstream movement of X-2 would be less than 
0.1 km (330 ft).  

Changes in X-2 position would range from a monthly decrease of 0.03 km to a monthly increase 
of 0.09 km. These changes would be equivalent to a decrease in X-2 position of approximately 
0.04 percent or an increase in X-2 position of approximately 0.12 percent. Therefore, these effects 
would result in a less-than-significant impact to the location of X-2. Impacts of Alternatives 1 
through 5 would be less, because of their lower volume of Sacramento River water diversion.  
The No Project Alternative would not affect the position of X-2. 

Effects on Water Temperature 
The alternatives, except for the No Project Alternative, could affect reservoir releases and other 
changes in CVP and SWP operations. These changes would result in indirect changes in water 
temperature within associated rivers and managed waterways in the Sacramento River basin. 

As discussed in Section 3.2, temperature changes under the modeled diversion rate of 56.7 
TAF/yr would typically be less than 0.1 degree F. Temperature model results indicate that 
changes resulting from proposed Project operations would typically be less than 0.1 degree F.  
On average, proposed Project operations would result in changes in water temperature of 0.02 
degree during all water year types and at all modeled points within the Sacramento River system. 
During a few specific months, temperature changes greater than 0.6 degree F may occur. These 
temperature differences typically would result from changes in the timing of water conveyance 
from north of the Delta to San Luis Reservoir, as estimated by the CALSIM II model.  

These effects would result in a less-than-significant impact to temperature changes than would 
occur with a 56.7 TAF/yr diversion volume. Impacts associated with implementation of 
Alternatives 1through 5 would be less, because of their smaller volume of Sacramento River 
water diversion. The No Project Alternative would not change water temperature of the 
Sacramento River system. 
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Effects of Climate Change on Water Quality 
Global climate change may ultimately affect the amount of water stored in the California Sierra 
Nevada snowpack. Because the snowpack acts as additional water storage, a reduced snowpack 
may affect the amount of water stored in CVP and SWP reservoirs, the timing of reservoir 
releases, and the total water volume available for diversion and use. These effects could increase 
the duration of Term 91 limits, which would, in turn, reduce the amount of surface water 
available to the Project Partners under their new water rights permits. During years with lower 
availability of water under water-rights, the Project Partners would rely on higher water transfers 
to meet demand within their service areas. At this time it is not possible to estimate more specific 
changes to water supply and Term 91 limits that may result from climate change.  

A rise in sea level, resulting from global climate change, could produce an increase of salt water 
intrusion into the Delta, potentially degrading the water supplies that are pumped from the Delta.  
It is not possible at this time to estimate the specific changes in salt water intrusion that may result 
from climate change. However, it is not anticipated that salt water intrusion would reach the 
location of the Project intake. No changes or potential impacts to Project operations therefore are 
anticipated, with implementation of the Proposed Project, Alternatives 1 through 5, or the No 
Project Alternative, because of increased salt water intrusion resulting from global climate change. 

Mitigation: None required. 

_________________________ 

5.3.2 Groundwater 
The proposed Project, the No Project Alternative, and the five water supply alternatives discussed 
in this Draft EIR, would potentially affect groundwater resources within the Sacramento River 
basin. A discussion of these effects, which are summarized in Table 5-6, is presented in the 
following discussion. 

Significance Criteria  
CEQA Guidelines define a significant effect on the environment as a substantial, or potentially 
substantial, adverse change in the physical conditions within the area affected by the Project.  
A groundwater hydrology/water quality impact would be considered significant if it would result 
in any of the following: 

• Violate any water quality standards or waste discharge requirements or otherwise 
substantially degrade groundwater water quality;  

• Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the production rate of pre-existing nearby wells would 
decline to a level which would not support existing land uses or planned uses for which 
permits have been granted); 

• Conflict with an adopted plan for the management and protection of local groundwater 
resources. 
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Methodology 
The potential impacts or benefits to groundwater resources that would result from the  
Proposed Project, the No Project Alternative, and the five water supply alternatives described 
within this Draft EIR were evaluated in terms of potentially foreseeable changes in groundwater 
levels and groundwater quality. Results for groundwater levels with and without the Project were 
compared for Project area and groundwater basins underlying each of the potential water transfer 
parties to determine the potential for both regional and local impacts and benefits. The detailed 
methodology, including a description of groundwater modeling performed for potential water 
sellers, is described in Section 3.3 of this Draft EIR. 

Impact Statements and Mitigation Measures 
Impact 5.4-4. The project alternatives could violate any water quality standards or waste 
discharge requirements, or otherwise substantially degrade groundwater quality.  

Each of the water supply alternatives, except the No Project Alternative, would require construction 
of the proposed intake, pipelines, and WTP and excavation of soils up to approximately 12 to 15 
feet deep. In order to ensure safe working conditions free of standing water, a series of shallow 
wells would be installed within the construction area. Pumping from these wells would temporarily 
lower groundwater elevations to about 15 feet below the ground surface. Dewatering may also be 
necessary during the trenchless construction that would be required by the Proposed Project and 
Alternatives 1through 5, in order to remove water from tunnels, launching pits, and receiving pits.  

Groundwater withdrawn from construction areas could potentially contain the sediments, 
dissolved solids, salts, and other water quality constituents that are in the shallow aquifer in the 
Project area. This groundwater would be discharged into local waterways and ditches and could 
therefore result in degradation of receiving surface waters. The precise volume of such discharges 
is unknown but would depend upon localized shallow aquifer characteristics, the depth of 
excavation, and the duration of subsurface work.  

Because the project alternatives would include essentially the same facilities, the discharge 
volume is anticipated to be approximately the same for Alternatives 1 through 5 or the proposed 
Project. Degradation of local receiving waters from the introduction of shallow groundwater 
during construction dewatering could result in a significant impact to beneficial uses of receiving 
waters. However, for each alternative, implementation of a SWPPP and groundwater discharge 
monitoring program would ensure that groundwater would be contained and filtered before 
discharge. This measure is identified a Mitigation Measure 5-1. The No Project Alternative would 
not have impacts associated with the discharge of groundwater withdrawn from construction 
areas during dewatering. 

The Proposed Project and Alternatives 1 through 4 would result in the substitution of  
Sacramento River water for pumped groundwater as the primary water supply source for M&I 
use. The resulting reduction in groundwater pumping would help protect groundwater quality by 
minimizing the potential for migration of low quality groundwater into areas of active pumping.  
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With implementation of the proposed Project or Alternatives 1 through 5, water would be 
transferred from water sellers to the Project Partners. Groundwater would then be substituted, 
within water sellers’ respective areas of service, for the transferred surface water. This 
groundwater could contain relatively higher levels of salts, dissolved solids, and other 
constituents when compared to surface water. This change in water quality could alter the water 
quality of agricultural runoff or drainage. However, as discussed in Section 3.3 of this Draft EIR, 
increased reliance upon groundwater by the potential water sellers is not anticipated to result in 
violation of any water quality standard or discharge requirement. Therefore, no impact would 
occur. The No Project Alternative would not result in any purchase of surface water from water 
sellers. Therefore, under the No Project Alternative, violation of a water quality standard or 
discharge requirement within potential water sellers’ areas of service would not occur. 

Mitigation Measure 

Measure 5-1: Implementation of Mitigation Measures 3.3-1a through 3.3-1c, which would 
implement a Stormwater Pollution Prevention Plan and a groundwater discharge monitoring 
program, and provide measures for containing, filtering, and discharging groundwater, would 
reduce impacts associated with discharge of groundwater withdrawn from construction areas 
to less than significant levels, for Alternatives 1 through 5 and the Proposed Project. 

Impact Significance after Mitigation:  Less than significant. 

_________________________ 

Impact 5.4-5. The project alternatives could substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge such that there would be a net deficit in 
aquifer volume or a lowering of the local groundwater table level.  

The proposed Project and Alternatives 1 through 5 would include construction of impermeable 
surfaces associated with the intake structure and the WTP. Because impermeable surfaces  
do not permit groundwater infiltration, groundwater recharge could be affected by construction of 
any of the water supply alternatives. However, these impermeable surfaces would be limited in 
extent to relatively small portions of the 15-acre WTP and intake sites. Therefore, reduced 
groundwater recharge resulting from construction of impermeable surfaces would be less than 
significant for Alternatives 1 through 5, as well as the Proposed Project. The No Project 
Alternative would avoid reduction in groundwater recharge associated with construction of 
impermeable surfaces. 

Dewatering activities related to construction of Alternative 1 through 5 or the Proposed Project 
would temporarily lower groundwater levels within construction areas to a depth of about 15 feet 
below the ground surface. However, these effects would be temporary and limited in extent. 
Therefore, reductions in groundwater table levels resulting from construction-related dewatering 
activities would be less than significant. With selection of the No Project Alternative, dewatering 
activities would not be necessary. Therefore, no impact would occur with implementation of the 
No Project Alternative. 
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Operation of the water supply alternatives would reduce groundwater pumping for M&I purposes 
by the Project Partners by a wide range. M&I groundwater pumping would be reduced by the 
following amounts:  

Alternative 
Reduction of Groundwater 

Pumping (Percent) 

Proposed Project 77 
Alternative 1 84 
Alternative 2 88 
Alternative 3 84 
Alternative 4 100 
Alternative 5 0 

This pumping reduction would contribute to stabilizing, or possibly a net increase in, 
groundwater levels within the Project Partners’ areas of service. Furthermore, because M&I 
groundwater withdrawal would be reduced, the potential for future land subsidence within the 
Cities of Woodland and Davis, and the UC Davis campus, would also be lessened. These effects 
would be considered beneficial.  

Alternative 5 would not result in a substantial change in the amount of groundwater withdrawn by 
the Project Partners, and therefore would result in no impact to and no beneficial effect on 
groundwater levels.  

Implementation of the No Project Alternative would result in an increase of up to 20.4 TAF/yr of 
groundwater pumping for M&I purposes within the Project Partners’ respective areas of service. 
This substantial increase in groundwater pumping could result more depletion of groundwater 
resources than under current conditions. No suitable mitigation measures are available to reduce 
this impact below a level of significance. Therefore, implementation of the No Project Alternative 
would result in a significant and unavoidable impact to groundwater supplies within the Project 
Partners’ respective areas of service. 

Implementation of water transfers and replacing surface water supplies with increased 
groundwater pumping within water sellers’ service areas could result in increased groundwater 
drawdown during drier years and multiple-year drought conditions. An analysis of increased 
groundwater withdrawals within each of the potential water sellers’ areas of service was 
conducted (MWH, 2007), as discussed in Chapter 3.3 of this Draft EIR.  

The analysis concluded that while declines in groundwater elevations could occur during drier 
years, no water supplies would be interrupted. Deeper wells within the water sellers’ service areas 
may experience higher pumping costs as a result of reduced groundwater elevations and greater 
pumping lift. Implementation of the No Project Alternative would not result in any purchase of 
water by the Project Partners. Therefore Project related impacts within potential water sellers’ 
areas of service would not occur with implementation of the No Project Alternative. 

Mitigation: None required. 

_________________________ 
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Impact 5.4-6. Groundwater pumping associated with the operation of the project 
alternatives could alter the existing surface hydrology and water.  

Implementation of the Proposed Project or Alternative 1 through 4 would substantially reduce the 
groundwater pumping for M&I purposes within the Project Partners’ service areas. Therefore, 
Project operations would not have an adverse effect on groundwater levels or associated surface 
water hydrology in the Project Partners’ service areas. Implementation of Alternative 5 would not 
result in increased groundwater pumping by the Project Partners for M&I use. Therefore, no 
change from existing conditions would occur, and no impact would be anticipated.  

Implementation of the No Project Alternative would result in an increase of up to 20.4 TAF/yr in 
groundwater pumping. Increases in pumping by the Project Partners would likely occur within the 
deep aquifer. Therefore, it is anticipated that the increased groundwater pumping would not cause 
any change in flow or other hydrologic conditions within surface waters, including Putah Creek.  

Potential effects of increased groundwater pumping associated with transferring surface water 
supplies to the Project Partners were assessed. Results indicate that this additional groundwater 
pumping within water sellers’ service areas would have no effect on existing surface hydrology 
and water. Therefore no impact is anticipated under the Proposed Project, Alternatives 1 through 
5, or the No Project Alternative. 

Mitigation: None required. 

_________________________ 

5.3.3 Fisheries Resources 
As noted in Table 5-6, the Proposed Project, the No Project Alternative, and the five water supply 
alternatives discussed in this Draft EIR would potentially affect fisheries resources within the 
Sacramento River basin, including the Delta. Detailed discussions of these potential impacts are 
limited to those that are associated with the placement, installation, and construction of project 
facilities, and specific aspects of facility operations, that could be generated because of the 
differences among alternatives, and are included in the following text. The three potential 
diversion/intake facility siting options would be located within close proximity to each other 
along the Sacramento River. Therefore, potential impacts on fisheries resources associated with 
their construction and operation would not differ substantially.  

Upon completion of the CEQA process, a biological assessment will be prepared in consultation 
with interested agencies to address the effects of the selected diversion/facility intake option on 
special status fish species. 

Significance Criteria 
CEQA Guidelines defines a significant effect on the environment as a substantial, or potentially 
substantial, adverse change in the physical conditions within the area affected by the Project. 
Based on Section 15065 and Appendix G of the CEQA Guidelines, the Proposed Project or the 
Project Alternatives would result in a significant impact on the environment if they would: 
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•        Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the CDFG or USFWS; 

  
•        Have a substantial adverse impact on any riparian habitat or other sensitive natural 

community identified in local or regional plans, policies, or regulations or by the CDFG 
or USFWS; 

  
•        Have a substantial adverse effect on federal-protected wetlands as defined by Section 404 

of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means; 

  
•        Interfere substantially with the movement of any native resident or wildlife species or 

with established native resident or migratory native wildlife corridors, or impede the use 
of wildlife nursery sites; 

  
•        Conflict with any local policies or ordinances protecting biological resources, such as a 

tree preservation policy or ordinance; 
  
•        Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 

Community Conservation Plan, or other approved local, regional, or state habitat 
conservation plan. 

Methodology 
Changes in surface water hydrologic conditions and water quality estimated by the CALSIM II 
modeling study were analyzed for potential impacts on fish and fisheries. This analysis considered 
the Sacramento River, its major tributaries, and the Delta. A detailed description of the modeling 
analysis conducted and results is presented in Appendix B. 

Impact Statements and Mitigation Measures 

Impact 5.4-7. Operation of the project alternatives intake facility would cause entrainment 
and/or impingement mortality of special-status fish or other aquatic species.  

Each of the water supply alternatives has the potential to directly and indirectly impact fishery 
resources and aquatic habitat within the Sacramento River and Delta by entraining fish eggs and 
larvae that are not effectively excluded from the intake by the positive barrier fish screen.  Design 
and operation of a functional positive barrier fish screen would provide protection year-round for 
juvenile (fish greater than approximately 1-inch in length) and adult fish Operation of the positive 
barrier fish screen, designed and operated in accordance with DFG, NMFS, and USFWS criteria, 
would minimize entrainment and impingement of juvenile, sub-adult, and adult fish at the new 
intake. Planktonic fish eggs and larvae would not, however, be protected from entrainment into a 
surface diversion equipped with a positive barrier fish screen.  
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Operating staff would inspect and repair the facility, as needed to meet criteria and would 
maintain a stock of replacement screens that would be installed rapidly in case repair is needed. 
Long-term operation is therefore expected to be reliable and periods of non-function would be 
brief. Because approach velocities to the screen would be low (the maximum screen approach 
velocity would be 0.33 feet/second), the net effect on fish swimming behavior in the vicinity of 
the diversion is predicted to be insignificant (Morinaka 2000). In addition, the fish screen would 
provide only minimal cover for ambush predators such as bass. Typically, the performance of a 
positive barrier fish screen is expected to reduce entrainment and impingement of fish and 
macroinvertebrates by 95% or more when compared to an unscreened diversion.  

Fish exposure to screens may cause injury and may affect swimming behavior, resulting in 
increased vulnerability to predation.  NMFS and CDFG approach velocity criteria have been 
established to minimize changes in swimming behavior and fish contact with the screen.  In 
addition, screens have been designed to present a non-abrasive surface to fish that may come in 
contact with them.  The low approach velocities at the screen would offset some of these effects.  
The fish screen would have a smooth exterior surface and upstream and downstream transition 
areas that would reduce or eliminate areas where juvenile salmonids would be concentrated or 
disoriented, to reduce the risk of predation, as well as to reduce or eliminate structural locations 
offering cover for ambush predatory fish such as bass.   

Salmonid Fish Species 
For salmonids, the seasonal distribution of fish and invertebrate species within the Sacramento 
River is dependent upon a variety of factors, including the timing of spawning activity, egg 
incubation and hatching, larval dispersal, juvenile rearing, and, for a number of species, seasonal 
patterns in juvenile and adult migration.  For many species, such as Chinook salmon and steelhead, 
adults migrate seasonally upstream through the Delta to spawning and juvenile rearing areas 
located in upstream tributary areas.  Juvenile lifestages of these species subsequently emigrate 
from the upstream rearing areas, moving downstream through the Delta before entering coastal 
marine waters. 

Based on these data, and the fact that there is no salmonid spawning habitat in the Proposed 
Project reach of the river, the screens are not anticipated to entrain any eggs or larvae of salmonid 
or to entrain emigrating fry or smolts, which are too large to pass through the screen mesh.  No 
direct mortality is therefore anticipated for salmonids.  Given relatively high sweeping velocities, 
screen contact and injury is also likely to be minimal.  

Operation of the fish screen would substantially reduce the effects of diversions on local current 
patterns and water velocities in the vicinity of the intake, and would reduce a flow cue that may 
affect juvenile salmonid behavior.  

Although it is likely that there would be eggs and larvae of some species in the vicinity of the 
diversion/intake facility siting options, screen operation would reduce the entrainment of larval 
stages and adults. Impacts therefore would be considered less than significant. 
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Non-salmonid Fish Species 
The adult life-stages of non-salmonid species are, given their evolutionary history in the 
Sacramento-San Joaquin River system, relatively tolerant of a wide range of flow, temperature, 
and turbidity conditions.  Their spawning migrations generally occur in spring and summer, when 
turbidities from runoff would have been high and they are adapted to conditions in freshwater and 
estuaries.  Sacramento splittail spawn in the winter when vegetated habitat on the flat grassy 
benches along the river bank is flooded during periods of high flow and turbidity.  The juveniles 
of the non-salmonid species all spend considerable time in the freshwater system, and have also 
therefore adapted to variable conditions.  With the exception of the Pacific lamprey, these species 
are unlikely to spawn in or adjacent to the proposed Project area levees.  Larvae and juveniles of 
all non-salmonid species are likely to be in the substrate or water column for most of the year, 
and eggs of Sacramento splittail may adhere to submerged vegetation associated with riprap. The 
potential vulnerability of fish species having planktonic eggs and/or larvae may result in some 
entrainment of these early lifestages into the water diversion. While some entrainment is likely to 
occur, impacts to these species would be less than significant. 

Delta smelt generally inhabit reaches of the Sacramento River downstream of the proposed 
Project area. Although Delta smelt typically inhabit low salinity estuarine portions of the Delta 
system, fish identified as Delta smelt have been collected infrequently and in very low numbers in 
the Sacramento River near Sacramento. It is unlikely that Delta smelt would be found in the 
Project area and therefore, impacts would be less than significant. 

Sacramento splittail have been collected in fisheries studies in the Sacramento River within the 
general area of the proposed diversion locations as both juvenile and adult lifestages.  Larval and 
early juvenile stages of splittail may also occur in the area. Design criteria for fish screens are 
expected to be protective of juvenile and older splittail. Early lifestages of splittail (e.g., larvae 
and early juveniles) would, however, be vulnerable to entrainment at a proposed surface water 
diversion, because the screen mesh size used in the positive barrier fish screen would not 
completely exclude fish larvae. However, based on the life history characteristics of the early  
life stages of Sacramento splittail (e.g., adhesive eggs, larval and early juvenile rearing within 
submerged vegetation), the vulnerability of splittail to entrainment at a fish screen is expected to 
be low. Therefore, impacts to Sacramento splittail would be less than significant. 

Entrainment potential is low for all non-salmonid species and is especially low for all juveniles 
and adults. Impacts therefore would be less than significant. 

Water Transfer Impacts 
The diversion of surface water that would be available through the new water rights permit or 
water transfer would not result in significant entrainment impacts to fish or other aquatic species 
as compared to baseline conditions. No impact would occur with implementation of water 
transfers. 

Mitigation: None Required. 

_________________________ 
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Impact 5.4-8. The project alternatives would have other substantial adverse effects, either 
directly or through habitat modifications, on any species identified as a candidate, sensitive, 
or special-status species in local or regional plans, policies, or regulations, or by the CDFG, 
USFWS, or NMFS.  

None of the water supply alternatives would have any substantial adverse effect on habitats or 
special status species.  The construction of the facilities may result in the disturbance of habitat 
and loss of species.  However, for each of the water supply alternatives, Mitigation Measures  
3.6-7 a through e would be implemented. 

CALSIM model results (Appendix B) were analyzed to provide a basis for estimating potential 
impacts to fisheries. This analysis concluded that the Sacramento River, Sacramento River 
tributaries, and the Delta would have no significant changes in the hydrologic characteristics.  
The minor changes in flows and water quality would have only minimal impact on aquatic habitat 
quantity or quality. As a result, the proposed Project or Alternatives 1 through 5 would not cause 
a substantial reduction in fish populations, including populations of special status fish species, by 
changing downstream hydrologic or water quality conditions in the Sacramento River or the Delta.  

Because 53.6 TAF/yr is the maximum annual diversion volume of water to be diverted by range 
of the alternatives, the potential impact is regarded as less than significant for Alternatives 1 
through 5 as well as for the Proposed Project.  

The No Project Alternative would have no effect on fish populations or habitat quality within the 
Delta and the Sacramento River system. Therefore, under the No Project Alternative, no impact 
would occur. 

Mitigation Measure 

Implement Measures 3.6-7 a through 3.6-7e. 

Impact Significance After Mitigation:  Less than significant. 

_________________________ 

5.4 Identification of the Environmentally Superior 
Alternative  

The following text identifies the environmentally superior facility siting option, as well as the 
environmentally superior alternative, for the Project described in this Draft EIR. 

5.4.1  Environmentally Superior Facility Siting Option 
The potential locations for the Project diversion/intake facility siting options would result in 
varying, but similar environmental impacts, as discussed within Chapter 3 of this Draft EIR.  
The following discussion identifies the environmentally superior facility siting option. 



5.0  Alternatives to the Proposed Project 
 

Davis-Woodland Water Supply Project 5-53 ESA / 205413 
Draft Environmental Impact Report April 2007 

The three diversion/intake facility, associated pipelines, and the WTP site options are similar in 
their potential environmental impact.  These facility siting options would have similar impact on 
water and water quality, groundwater, air quality, noise, and aesthetic resources. The facility 
siting options would have a less-than-significant impact on these environmental resource topics, 
except aesthetic resources.  

In the case of aesthetic resources, each facility siting option would result in a significant and 
unavoidable impact because of installing a new diversion structure on the Sacramento River. 
Lighting from the facility would be visible from nearby residences, marinas, and recreationists. 
However, the Option 1 diversion/intake facility would replace an existing diversion/intake facility 
and would be located adjacent to the Interstate-5 overpass and across the river from commercial 
uses, including a marina. Arguably, while constructing a new diversion/intake facility at this 
location was found to have a potential significant aesthetic impact, the existing conditions at this 
location make the potential aesthetic impacts less severe than the other  diversion/intake siting 
option locations. 

Implementation of the diversions/intake and pipeline options would permanently impact a range 
of Prime Farmland acreage. Implementation of the Option 1 would affect about 2.7 acres of 
Prime Farmland, while Option 2 would result in the unavoidable loss of about 9 acres of Prime 
Farmland.  Option 3 would impact about 12 acres of Prime Farmlands. The Option 1 alignment 
would have the lowest unavoidable impact, but the impact would still be significant and 
unavoidable, even with implementation of mitigation. While not a significant impact, the length 
of pipeline required to connect the intake/diversion facility site to the WTP site varies among 
project options. Option 1 would require about 4.5 miles of pipeline, whereas, Options 2 and 3 
would require 7.5 and 6.5 miles, respectively. The amount of land disturbance incurred during 
pipeline installation would vary accordingly. As discussed in detail in Chapter 3.6 (Biological 
Resources), Option 1 would disturb about 79 acres of habitat and vegetative communities with 
about 17 percent consisting of urban lands.  Option 2 would disturb over 112 acres, and Option 3 
would disturb about 118 acres. The proportion of urban lands affect by each of these latter two 
options would be about 3 percent. 

The two WTP site options differ in their potential environmental impact. Use of the Option 3 
WTP site would conflict with existing zoning established by the City of Davis and would result in 
the unavoidable loss of Prime Farmland. The Option 1 and 2 WTP would not result in significant 
impact on farmland or conflict with existing zoning. All other impacts associated with the 
construction or operation of the WTP options would be similar. 

Therefore, the Option 1 diversion/intake pipeline route and the Option 1 and 2 WTP siting option 
near Woodland is considered to be the environmentally superior facility siting option, because: 1) 
Option 1 diversion/intake facility would replace an existing diversion facility would be relatively 
less intrusive on aesthetic resources and 2) the Option 1 and 2 WTP would avoid minimize 
Project impacts on agricultural lands..  
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5.4.2  Environmentally Superior Water Transfer Supply Option 
Of the six potential water sellers, only Browns Valley Irrigation District (BVID) would rely upon 
conservation to supply water to the Project Partners. BVID’s conservation program consists of 
eliminating losses from a leaking water conveyance ditch and would not involve curtailment of 
agricultural or other beneficial uses, or pumping of groundwater supplies. Therefore, BVID is the 
environmentally superior water transfer supply option. However, BVID would only be able to 
supply up to 3.1 TAF/yr of surface water to the Project Partners. This amount is significantly less 
than the approximately 30.0 TAF/yr of purchased water that would be required to help meet 
Project demand. 

Water transfers from the other potential water sellers would have a less-than-significant impact 
on the environment. The environmental impact associated with each of the remaining five 
potential water sellers are essentially the same.  None of these water seller options are 
environmentally superior than another. 

5.4.3  Environmentally Superior Alternative 
The Project will have significant and unavoidable impacts on:  land use and agriculture, air 
quality, noise, and aesthetic resources.  All of these significant and unavoidable impacts are 
associated with the construction of the Project components.   

The Project will not have any significant and unavoidable impacts associated with the diversion 
of water supplies from the Sacramento River or the transfer of water supplies from the water 
sellers to the Project Partners.  Therefore, none of the water supply alternatives analyzed in this 
EIR, including the proposed Project, will have any significant environmental impacts.  However, 
the proposed Project can be considered the environmentally superior alternative for the water 
supply alternatives.  The proposed Project will reduce the salt concentrations in the effluent 
discharged from the Project Partners' wastewater treatment facilities.  Water supply Alternatives 1 
through 4 would also reduce the salt concentration in the Project Partners' WWTP effluent, but 
not to the same degree as the proposed Project.  For this reason, the proposed Project may be 
considered the environmentally superior water supply alternative. 

5.4.4  Conclusions Regarding Water Supply Alternatives 

The No Project Alternative 
The No Project Alternative would continue reliance on groundwater supplies to meet the Project 
Partners' future water demand.  The reliability of these supplies is not known and the water 
quality, while sufficient to meet current standards, is hard and contains high levels of TDS 
including salts and other constituents.  The No Project Alternative therefore would not meet the 
Project Partners' objective of improving the quality and reliability of their drinking water 
supplies.   
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The No Project Alternative also would not meet the Project Partners' objective of improving the 
quality of their wastewater discharges.  Because the No Project Alternative would continue to 
rely on groundwater as the exclusive source of supply, the salt load in the effluent would not be 
reduced under the No Project Alternative.  Additionally, as discussed in Section 5.4.3, the No 
Project Alternative is not environmentally superior to the proposed Project because it would not 
avoid or reduce to a less-than-significant level any of the Project's significant and unavoidable 
impacts on land use and agriculture, air quality, construction noise, and aesthetics.  For all these 
reasons, the Project Partners reject the No Project Alternative. 

Water Supply Alternative 1— 2030 Plan Horizon Supply at 45.8 MGD 
Diversion  
Water Supply Alternative 1 includes construction of the surface water Project components and 
diversion of 40.4 TAF of water from the Sacramento River, and Alternative 1 would meet the 
water demands for the Project Partners' anticipated growth through 2030.  Because Alternative 1 
includes construction of the same Project facilities, it will not avoid or reduce to a less-than-
significant level any of the Project's significant and unavoidable impacts on land use and 
agriculture, air quality, construction noise, and aesthetics.  Therefore, Alternative 1 is not 
environmentally superior to the proposed Project.  

Similar to the proposed Project, Alternative 1 would have growth-inducing impacts because it 
would also develop water facilities that would facilitate for growth beyond the levels in the 
Project Partners' currently adopted plans.  Because Alternative 1 facilities would nearly as 
expensive as sizing them as contemplated in the proposed Project, in the short-term, Alternative 
1 would result in a higher cost per acre-foot of water delivered than the proposed Project 
would, and in the long-term, the costs of Alternative 1 would exceed the costs of the proposed 
Project because additional facilities would need to be planned and constructed once the Project 
Partners reached the capacity of the system.  For all these reasons, the Project Partners reject 
Alternative 1.   

Water Supply Alternative 2– Existing General Plan Horizon Supply 
with 39.8 MGD Diversion  
Alternative 2 includes construction of the surface water Project components and diversion of 39.0 
TAF of water from the Sacramento River.  Because Alternative 2 includes construction of the same 
Project facilities, it will not avoid or reduce to a less-than-significant level any of the Project's 
significant and unavoidable impacts on land use and agriculture, air quality, construction noise,  
and aesthetics.  Therefore, Alternative 2 is not environmentally superior to the proposed Project.   

Alternative 2 would meet the water demands for the growth planned in the City of Davis' and the 
City of Woodland's General Plans and UC Davis' LRDP.  Alternative 2 would avoid the Project's 
growth-inducing impacts because it would not develop water facilities that would allow for 
growth beyond the Project Partners' currently adopted plans.  However, sizing the Project 
facilities in this manner would be infeasible, particularly because the City of Davis' current 
population already exceeds the growth that was planned in its General Plan, which has a horizon 
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year of 2010.  Therefore, if the Project facilities were sized to allow for only the level of growth 
in each Partners' existing approved planning documents, the facilities would be too small for the 
current populations even before construction of the Project commenced.   

Additional facilities would need to be planned and constructed to accommodate the Project 
Partners' existing populations and demands.  Since populations already exceed the levels of 
growth in the approved planning documents, and facilities that provide for growth beyond the 
currently planned levels can be considered growth-inducing under CEQA, it is not possible to 
develop a feasible alternative that will avoid the Project's growth-inducing impacts.  As a 
practical matter, the Project facilities must be sized so that they will, at a minimum, be sufficient 
to meet the demands of the Project Partners' current populations:  it is infeasible for the Project 
Partners to size Project facilities for population levels that they have already exceeded.  
Alternative 2 is therefore infeasible and would fail to meet the Project Partners' objective of 
providing a more reliable water supply.  For all these reasons, the Project Partners reject 
Alternative 2.   

Water Supply Alternative 3 – 2040 Planning Horizon Supply with 
Aggressive Conservation and 47.8 MGD Diversion  
Alternative 3 includes construction of the surface water Project components and diversion of 48.1 
TAF of water from the Sacramento River.  Because Alternative 3 includes construction of the 
Project facilities, it will not avoid or reduce to a less-than-significant level any of the Project's 
significant and unavoidable impacts on land use and agriculture, air quality, construction noise, 
and aesthetics.  Therefore, Alternative 3 is not environmentally superior to the proposed Project.   

Alternative 3 would rely on water conservation measures to reduce water demand and minimize 
the volume of water to be diverted from the Sacramento River and pumped from local 
groundwater aquifers. For this alternative to be achievable, numerous conservation measures 
would need to be undertaken, and several of these would require substantial planning and 
construction.  For example, an integrated water reuse program for landscape irrigation using 
treated wastewater would require installation of separate pipelines and distributions system to 
convey water from the wastewater treatment plant to the places of use in the service areas. Such a 
system would need to be designed and constructed to operate in coordination with other utilities 
such as water and sewer infrastructure systems 

Alternative 3 would also require the implementation of water conservation measures that may not 
be feasible or socially acceptable.  If the conservation measures were not accepted and 
implemented by the majority of the Project Partners' water customers, water demands would not 
be reduced and supplies would be insufficient to meet demands.  If this were to occur, Alternative 
3 would not meet the Project Partners' objective of assuring greater reliability of water supplies.  
For all these reasons, the Project Partners reject Alternative 3.   
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Water Supply Alternative 4 – 2040 Planning Horizon Supply with 106 
MGD Diversion  
Alternative 4 includes construction of the surface water Project components and diversion of 53.6 
TAF of water from the Sacramento River.  Under Alternative 4, the Project Partners would rely 
exclusively on surface water and would cease all groundwater pumping.  Because Alternative 4 
includes construction of the Project facilities, it will not avoid or reduce to a less-than-significant 
level any of the Project's significant and unavoidable impacts on land use and agriculture, air 
quality, construction noise, and aesthetics.  Likewise, Alternative 4 would not avoid the Project's 
potential growth-inducing impacts.  Therefore, Alternative 4 is not environmentally superior to 
the proposed Project.   

Further, Alternative 4 would not meet the Project objective of improving the reliability of the 
Project Partners' water supplies because Alternative 4 would rely exclusively on surface water.  
Alternative 4 may also be infeasible because it would require acquisition of up to 35.0 TAF/yr 
through transfers from upstream water rights holders and further rely on dry-year water 
conservation measures to help meet dry-year demand.  For all these reasons, the Project Partners 
reject Alternative 4. 

Water Supply Alternative 5 – 2040 Planning Horizon Supply at 18.8 
MGD Diversion  
Alternative 5 includes construction of the surface water Project components and diversion of 20.4 
TAF of water from the Sacramento River.  Because Alternative 5 includes construction of the 
Project facilities, it will not avoid or reduce to a less-than-significant level any of the Project's 
significant and unavoidable impacts on land use and agriculture, air quality, construction noise, 
and aesthetics, nor would Alternative 5 avoid the Project's potential growth-inducing impacts.  
Alternative 5 would not reduce groundwater pumping.   

As discussed above with regard to the No Project Alternative, the reliability of groundwater 
supplies is not known and the water quality, while sufficient to meet current standards, is hard 
and contains high levels of TDS including salts and other constituents.  Like the No Project 
Alternative, Alternative 5 would not meet the Project Partners' objective of improving the quality 
and reliability of their drinking water supplies and would not meet the Project Partners' objective 
of improving the quality of their wastewater discharges by reducing their salt content.  Therefore, 
the Project Partners reject Alternative 5. 
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CHAPTER 6.0  
Other CEQA Issues 

6.1 Cumulative Effects 

6.1.1 Methodology 
A project may have significant environmental effects when viewed in connection with the effects of 
past, other current, and probable future projects. CEQA Guidelines Section 15065(a)(3) and 15130(a) 
define these effects as “cumulatively considerable,” and require that these impacts are discussed 
within an EIR. This chapter presents a discussion of potential cumulative effects of the proposed 
Project, along with feasible mitigation measures that may reduce the impacts to less than significant. 

Section 15130(b) of the CEQA Guidelines states that the following three elements are necessary 
to an adequate discussion of significant cumulative impacts: 

• Either: (A) a list of past, present, and probable future projects producing related or 
cumulative impacts, including those projects outside the control of the Lead Agency (i.e., 
the list approach); or (B) a summary of projections contained in an adopted general plan or 
in a prior environmental document which has been adopted or certified, which described or 
evaluated regional or area wide conditions contributing to the cumulative impact (i.e., the 
plan approach). Any such planning document shall be referenced and made available to the 
public at a location specified by the Lead Agency. 

• A summary of expected environmental effects to be produced by those projects with 
specific reference to additional information stating where that information is available. 

• A reasonable analysis of the cumulative impacts of the relevant projects. An EIR shall 
examine reasonable, feasible options for mitigating or avoiding the Project’s contribution to 
any significant cumulative effects. 

This analysis uses the “list” method for identifying and evaluating potential cumulative impacts. 
The past, present, and probable future projects listed in Table 6-1 are either: (a) located within the 
vicinity of the proposed Project facilities and may affect the same environmental resources; or (b) 
of a similar nature to the proposed Project, including other water supply or management projects 
located in the Sacramento River basin or Delta. The identified projects are in various stages of 
development and include projects that are under construction, have been recently approved, or are 
pending approval as of February 2006, when the Notice of Preparation was issued for this EIR. 
Figure 6-1 shows the projects in Table 6-1 that would be located in the vicinity of the Proposed 
Project, and that may potentially contribute to cumulative impacts resulting from the proposed 
Project. 
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Table 6-2 below identifies adopted local plans that characterize future population growth and 
development for the Cities of Davis and Woodland and the UC Davis campus. These plans,  
and their respective CEQA documents, evaluate future (cumulative) development in the area. 
Significant and unavoidable cumulative impacts identified in the EIRs prepared for these plans 
are shown in the table and considered in the cumulative impact analysis. 

TABLE 6-2 
LOCAL PLANS 

Plan (Date) 
Planning 
Horizon 

Significant and Unavoidable Cumulative Impacts  
Identified In EIR 

City of Davis General 
Plan (2001) 

2010 Agriculture; Public Services and Utilities; Traffic and Circulation; Air 
Quality 

City of Woodland General 
Plan (1996, Updated 
2002) 

2025 Agricultural Resources; Transportation and Circulation; Habitat; 
Regional Air Quality 

UC Davis Long Range 
Development Plan (2003) 

2015-16 
academic 

year 

Aesthetics; Agricultural Resources; Air Quality; Biological Resources; 
Cultural Resources; Hydrology and Water Quality; Noise; Public 
Services; Recreation; Traffic, Circulation, and Parking; Utilities 

Yolo County General Plan 
(1983) 

Not Stated No cumulative impacts identified 

 

The Proposed Project would be located in east-central Yolo County. Specifically, Project 
facilities would be located north of the City of West Sacramento on the Sacramento River; in 
unincorporated Yolo County west of the Sacramento River; and in the Cities of Davis and 
Woodland, and on the UC Davis campus. The geographic area used to identify other projects that 
may likely contribute to cumulative environmental effects is based on the reasonable likelihood 
of the Proposed Project’s environmental effects overlapping or interacting with effects from the 
other identified projects. In many cases, the local effects of these other projects may overlap but 
be restricted to limited portions of the area. 

Certain environmental impacts require consideration of a larger geographic area. For example, 
air quality impacts were examined at a regional level corresponding to the Sacramento Valley  
Air Basin.  

Finally, the Sacramento River watershed, Delta, and service areas of the CVP and SWP were 
considered when identifying potential cumulative effects of other water supply and water 
management projects. As part of the CALSIM II computer modeling of the Proposed Project, a 
future “cumulative effects scenario” was developed to assess the changes to surface water 
hydrology that would occur with and without implementation of the Project along with other 
foreseeable actions that may affect surface water flows.  

The future “cumulative effects scenario” assesses hydrologic conditions with an estimated year 
2020 level of demand (LOD) and the operation of other forseeable projects or water management 
actions. The 2020 LOD was derived from the California Water Plan 1998 Update as published in 
Bulletin 160-98 (DWR, 1998), and represents the best available information for supporting 
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environmental impact assessments related to the proposed Project. The 2020 LOD is considered 
adequate to assess potential environmental impacts through 2040 because (1) within the context 
of the CALSIM II model, the projected change in water supply between 2020 and 2040 would be 
insignificant, and (2) the effects of the proposed Project on hydrology in the SWP/CVP system 
would be relatively insensitive to these small projected changes in LOD (MWH, 2007, contained 
within Appendix B).  

A detailed description of this CALSIM analysis and assumptions used are presented in Appendix 
B of this document. 

The future “cumulative effects scenario” includes consideration of hydrologic changes associated 
with the following projects and system operational changes:  

• 2020 level of water demand 
• 2004 CVP Operation Criteria and Plan (OCAP) biological opinion requirements 
• Freeport Regional Water Project,  
• South Delta Improvement Project,  
• Delta-Mendota Canal/California Aqueduct Intertie,  
• Integrated CVP-SWP operations, and 
• Long-Term Environmental Water Account (EWA)  

There are other projects that were not included in the CALSIM II modeling because their 
operational characteristics are not known or because broader changes to the CALSIM II model 
would need to be implemented and adopted by DWR and Reclamation. These projects and their 
status include: 

Sacramento River Water Reliability Study – The Study was initiated in 2002. A Draft 
EIR/EIS is being prepared. 

Sacramento Valley Water Management Program and Plan – The draft plan was 
released for public review at the end of August 2006. Public review ended in October 2006. 
The CEQA process is underway. 

Lower Yuba River Accord – A Draft EIR/EIS is planned for release in Spring 2007. 
Implementation agreements are being developed and a nine-year water transfer program to 
EWA is being initiated. Pilot programs are in progress (2006 and 2007). The Accord is 
scheduled to go into effect in 2008. 

Delta Mendota Canal -California Aqueduct Intertie Project – A Draft EIR/EIS is being 
prepared for this project, which would enable increased exports from the Delta through 
management of the two water export facilities. 

Because these projects are not included in the CALSIM analysis, their potential contribution to 
cumulative effects on hydrology, water quality, and other surface water impacts are not 
quantitatively analyzed. Each of these projects has the potential to alter flows in the Sacramento 
River by increasing diversions and increasing reservoir releases for conveyance to EWA and 
south of Delta water users. For example, the Sacramento River Water Reliability Study would 
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exchange the source of supplies from the American River to the Sacramento River for several 
CVP water users in Placer and Sacramento Counties. This project would therefore increase 
diversions on the Sacramento River upstream of the American River confluence. The Sacramento 
Valley Water Management Program and Lower Yuba River Accord would make water available 
for transfer to EWA and other users outside the Sacramento River basin. Both projects would 
involve long-term water transfers to other users. The Delta Mendota Canal – California Aqueduct 
Intertie Project would install an interconnection between the CVP and SWP canals enabling use 
of available SWP pumping capacity to export water for CVP water users. This increased 
operational flexibility would enable greater volume of water to be exported from the Delta. 

Each of these projects could alter hydrologic and water quality conditions of the Sacramento 
River and Delta. The degree of potential change is not known and would be the subject of future 
CALSIM analyses. 

The CALSIM model is recognized as a valuable tool when used as a comparative model. In 
comparative applications, such as for this EIR, the model is run twice, once to represent a base 
condition (No Project) and a second time with a specific change (with Project) to assess the 
change that would result from the Proposed Project. Potential errors or uncertainties that exist in 
the “No Project” simulation would also be present in the “with Project” simulation so that the 
effects from potential errors or uncertainties are, to some extent, reduced or accounted for when 
assessing Project effects based on hydrologic changes between alternatives. Because construction 
of the proposed Project would not begin until 2011, some of the other current or probable future 
projects may be completed by the time construction of the Proposed Project would be initiated. 
Therefore, some of these projects’ short-term construction-related impacts may not act in a 
cumulative manner because different development schedules may avoid combined effects.  
This discussion addresses the potential environmental consequences of these other projects to  
the degrees that they could contribute to cumulative construction-related effects. 

Considering the limitations of the CALSIM II model, as discussed in detail in Chapter 3.2 of this 
EIR, and in order to ensure a reasonable interpretation of CALSIM II model output data, data 
falling within the 90th percentile of the modeled results was used for the analyses. This enabled 
the analysis to consider the frequency of occurrence of model results to assess potential effects to 
hydrologic conditions within the Sacramento River, Delta, and operations of the SWP/CVP and 
other water project diversions and facilities. Data located outside the 90th percentile were not 
considered.  

Despite these limitations, the monthly CALSIM II model results remain useful for comparative 
purposes. An analysis of the results from the CALSIM II modeling study, which compares 
existing (without Project) conditions to anticipated future cumulative conditions, is presented in 
the discussion of Impact 6.1-1, below. 
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6.1.2 Cumulative Impact Summary and Analysis 
The proposed project is not expected to contribute to cumulative impacts for several 
environmental resource areas. As discussed in the following text, the Proposed Project would not 
contribute to cumulative impacts in these resource areas because of the localized effects, 
character, locations, or non-cumulative impact potential of the impacts or the other identified 
projects. These environmental resource areas include: 

• Drainage and Floodplains 
• Noise 
• Hazards and Hazardous Materials 
• Public Health 
• Public Services and Utilities Service Systems 
• Aesthetic 

Issues Not Resulting in Potential Cumulative Impacts 

Drainage and Floodplains  
Potential impacts to local drainage and floodplains from the proposed Project are related to soil-
disturbing activities and vegetation removal activities. Impacts of to soil-disturbance and 
vegetation removal activities associated with facility construction are considered potentially 
significant. These impacts are associated with an increase in impervious surfaces (Impact 3.4-2), 
exposure of people to threats from flooding due to dam or levee failure (Impact 3.4-5), and 
conflicts with management or maintenance of flood control facilities (Impact 3.4-8). For the 
Project, impacts from these impacts would be mitigated to less-than-significant levels.  

Additional potentially significant impacts addressed in Section 3.4 include alteration of drainage 
patterns, erosion and siltation (Impact 3.4-1), excess or polluted runoff (Impact 3.4-3), effects of 
dewatering on water quality (Impact 3.4-6), and water quality degradation from stockpiling 
(Impact 3.4-7). Implementation of Mitigation Measures 3.4-1a through 3.4-1c would reduce these 
impacts to less than significant. Impacts from the proposed Project associated with alteration of 
drainage patterns, erosion, and siltation, would be mitigated to less-than-significant levels (Impact 
3.4-1). Mitigation Measures 3.4-1b and 3.4-1c would ensure dewatering impacts were mitigated 
and contained at the project site (Impact 3.4-3). The SWPPP would also address issues raised by 
Impacts 3.4-6 and 3.4-7. These impacts would be localized to the Project site. Impact 3.4-9, threat 
from seiche, tsunami, or mudflow, was analyzed in Section 3.4 and found to be no impact.  

The proposed Project would place permanent structures within the 100-year flood zone (see 
Impact 3.4-4 and see Figure 3.4-1). Impact 3.4.4 is concerned with permanent structures placed in 
the 100-year floodplain that would impede or redirect flood flows. The intake/diversion facility 
and Options 1 and 2 WTP site would be located within the 100-year floodplain which is 
considered a potentially significant impact. However, existing levees at the Options 1 and 2 WTP 
site would separate the proposed WTP structure from the surrounding floodplain. This would 
eliminate impacts to the proposed Options 1 and 2 WTP from 100-year flooding. For the 
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intake/diversion site the measures incorporated as Mitigation Measures 3.4-4a and 3.4-4b would 
reduce this impact to less than significant and ensure that the diversion/ intake facility would not 
interfere with 100-year flood flows or expose people to a 100-year flood event. Therefore, 
impacts from the proposed Project would not be cumulatively considerable. 

The proposed Project would be located within the Lower Putah-Cache Hydrologic Unit. The 
projects in Table 6-1 that would be located in the City and County of Sacramento are separated 
from the Lower Putah-Cache Hydrologic Unit by the Sacramento River. Projects listed in Table 6-1 
for Sacramento would not be located in the same drainage basin and therefore would not 
contribute to cumulative impacts on drainage when combined with impacts from the proposed 
Project. Other projects in the vicinity identified in Table 6-1 are located in the same drainage 
basin as the proposed Project and have the potential to have drainage impacts similar to the 
proposed Project. However, they are sufficiently separate from one another that their respective 
site-specific impacts would not interact or result in a greater, cumulative effect on drainage.  

As discussed above, the proposed Project would not result in cumulative impacts associated with 
placing structures in the 100-year flood plain. Several of the other projects identified in Table 6-1 
have the potential to be located within the 100-year floodplain. If any project is located within the 
100-year flood zone then it would be required to minimize its impact using similar mitigation 
used by the proposed Project. Similar to the analysis for potential cumulative impacts to drainage, 
there would be no other projects with permanent structures placed in the 100-year floodplain in 
close enough proximity to proposed Project facilities to cause a cumulative impact. Therefore, 
there would be no cumulative impact to floodplains. 

Public Health 
The Project will have no adverse impact on public health as a result of introducing a new source 
of drinking water from surface water sources (see Impact 3.11-1). Therefore, there would be no 
cumulative adverse impact from the construction or operation of the Project on public health. 

It is expected that substantial improvement to drinking water quality and treated wastewater 
effluent discharged from the Project Partners’ municipal wastewater treatment systems would 
occur with implementation of the Proposed Project. With implementation of the Project, 
concentrations of EC, TDS, and other constituents found in the effluent would substantially 
decline. This improvement would provide beneficial effects to downstream water users and other 
beneficial uses. 

The Project would not interact with other projects to cause a cumulative effect on public health. 
No interaction or relationship with other projects affecting public health has been identified. 

Issues Resulting in Potential Cumulative Impacts 
This discussion addresses potential cumulative impacts related to the construction and operation 
of the proposed Project. Table 6-3 provides a summary of the cumulative impacts associated with 
the proposed Project.  



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 6-14 ESA / 205413 
Draft Environmental Impact Report April 2007 

TABLE 6-3 
SUMMARY OF POTENTIAL CUMULATIVE IMPACTS 

Impact 
Cumulative Impact 

Significance 

6.1-1: Project operation, when combined with other planned or under-development 
Sacramento River or Delta diversions or water management projects, would adversely 
affect Sacramento River hydrologic conditions or Delta inflows outflows in a way that would 
conflict with other water management objectives or existing beneficial uses. 

LS 

6.1-2: Project operations, when combined with other planned or under-construction 
Sacramento River or Delta diversion or water management projects, would substantially 
degrade groundwater quality or water quality of the Sacramento River or Delta.  

SU 

6.1-3: Construction of the proposed Project in combination with other planned projects or 
projects under construction in the areas, would cumulatively contribute to changes in the 
existing environment that, due to the Project’s location or nature, would result in conversion 
of farmland, to non-agricultural uses.  

SU 

6.1-4: The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to the loss of special-status species, 
riparian, sensitive natural community, or wetland habitat.  

SU 

6.1-5: The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to the loss of fish species.  

SU 

6.1-6: The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to substantial soil erosion or the loss 
of topsoil. 

LSM 

6.1-7: Construction of the proposed Project in combination with other planned projects or 
projects under construction in the area, would contribute to cumulative air quality impacts in 
the region.  

SU 

6.1-8: Operation of the proposed Project, when combined with other planned projects or 
projects under construction in the area, would contribute to cumulative air quality impacts in 
the region. 

LS 

6.1-9: The Project, when combined with other planned projects or projects under 
construction in the area, would contribute to construction-related short-term increases in 
excess of applicable standards and short-term increases in ambient noise levels. 

SU 

6.1-10: The Project, when combined with other planned projects or projects under 
construction in the area, would contribute to construction-related short-term cumulative 
impacts to traffic and transportation (roadway capacity, traffic safety, access, and parking). 

LSM 

6.1-11: The Project, when combined with other planned projects or projects under 
construction in the area, would result in cumulative impacts to buried archaeological or 
human remains. 

LSM 

6.1-12: The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to reducing access to, or interfering 
with the use of existing recreational opportunities or facilities, including recreational use of 
the Sacramento River. 

LSM 

6.1-13: The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to aesthetic impacts. 

SU 

6.1-14 The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to hazards or conflict with 
management of hazardous materials. 

SU 

6.1-15 The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to conflicts with utilities and public 
services. 

LS 

 
 
SU = Significant and Unavoidable Impact 
LSM =Less than Significant Impact with Mitigation 
LS = Less than Significant Impact 
NI = No Impact 
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Surface Water Hydrology and Water Quality 

Impact 6.1-1: Project operations, when combined with other existing, planned or 
foreseeable future Sacramento River or Delta diversions or water management projects, 
would adversely affect Sacramento River hydrologic conditions or Delta inflows or outflows 
in a way that would conflict with other water management objectives or existing beneficial 
uses. (Less than Significant) 

The proposed Project, in combination with other existing, planned, or foreseeable future water 
diversion projects along the Sacramento River and Delta and planned water management changes, 
has the potential to cumulatively affect the following hydrologic conditions: Sacramento River 
flows, Delta flows, and reservoir carryover storage. The degrees of these effects were analyzed in 
detail using the CALSIM II model, as presented and discussed in detail in Appendix B to this EIR.  

The following text presents a qualitative discussion of a modeled comparison of existing 
conditions to with-Project cumulative conditions at a 2020 Level of Development (LOD) as 
described above.  

Cumulative Effects on Sacramento River Flows 
The Project, along with other existing, planned, and foreseeable future projects and other changes 
to water management and system operations, could directly affect Sacramento River flows by 
diverting water from the river, or indirectly by inducing changes in Delta hydrologic conditions 
that could trigger changes in CVP and SWP reservoir operations and pumping from the south 
Delta. Because the proposed Project would not divert more than 100 cfs from the River, its direct 
potential maximum effect on flows of the Sacramento River and Delta would be minor. 

CALSIM II model results show that the proposed Project, in combination with future conditions 
and the other water projects included in the CALSIM model, would reduce average annual flow 
of the Sacramento River by 119 cfs, or approximately 0.6 percent, and, during critical years, by 
cfs, or approximately 1.2 percent. However, changes resulting only from the proposed Project 
would result in a decrease average annual Sacramento River flow of 48 cfs, or less than 0.3 
percent, or, during critical years, a decrease of 31 cfs, or approximately 0.3 percent of critical 
year Sacramento River flows.  

Figure 6-2 illustrates the Sacramento River flow exceedance curves for the river reach located 
downstream of the proposed Project diversion site for future cumulative conditions, with and without 
proposed Project operations. The flow exceedance curves show the percentage of time that a given 
flow would be observed or exceeded, comparing existing conditions to future cumulative conditions 
with the proposed Project. As shown, the figure indicates only minor fluctuations in monthly river 
flow would occur with cumulative conditions and operation of the proposed Project. Therefore, 
changes in downstream Sacramento River flow would be minor and would not conflict with other 
water management objectives or beneficial uses. Conceivably, if other area of origin projects are 
proposed, they could contribute to some extent to further changes in Sacramento River flow. 
However, no planned foreseeable future project would further significantly reduce Sacramento River 
flows. Therefore, the changes indicated by this study effects would not be cumulatively considerable. 
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 Figure 6-2 
Cumulative Exceedance Curves for Sacramento River;  

Comparison of Future Conditions with- and without-Project 

Cumulative Effect on Delta Flows and Diversions 
The proposed Project and other water projects would affect Delta hydrologic conditions directly 
through the upstream diversion of water that would otherwise flow to the Delta, and indirectly by 
changes in Delta hydrologic conditions that could trigger changes in CVP and SWP operations 
and pumping in the south Delta. Table 6-4 shows existing conditions as well as the results of 
hydrologic modeling for the Delta under cumulative conditions with and without operation of the 
Proposed Project.  

In comparison to existing conditions, operation of other future water projects, not including the 
proposed Project, would increase average annual Delta inflow by approximately 11 TAF. 
Considering the proposed Project along with other future water projects, the combined average 
annual change would be a decrease of approximately 22 TAF, or about 0.1 percent of existing 
average annual Delta inflow.  

During critical water years, operation of other future water projects, not including the proposed 
Project, would increase average annual Delta inflow by approximately 67 TAF. Considering the 
proposed Project along with other future water projects, the combined average annual increase 
during critical water years would be approximately 44 TAF, or about 0.5 percent of existing 
average critical year Delta inflow. The increases in predicted Delta inflow would result from 
curtailment of diversions under Term 91 limitations, as well as changes in SWP/CVP operations 
calculated by the CALSIM II model.  
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In comparison to existing conditions, operation of future water projects, not including the 
proposed Project, would reduce average annual net Delta outflow by approximately 196 TAF. 
Considering the proposed Project as well as other future water projects, the combined average 
annual decrease in net Delta outflow would be approximately 216 TAF, or about 1.5 percent of 
existing average annual net Delta outflow. During critical water years, operation of future water 
projects, not including the proposed Project, would increase average annual net Delta outflow by 
approximately 16 TAF. Considering the proposed Project as well as other future water projects, 
the combined average annual increase in net Delta outflow would be approximately 5 TAF, or 
about 0.1 percent of the existing critical water year Delta outflow. The increases in predicted 
Delta outflow during critical water years would result from curtailment of Project diversions 
under Term 91 limitations, as well as changes in SWP/CVP operations as estimated by the 
CALSIM II model. 

In comparison to existing conditions, operation of other future water projects, not including the 
proposed Project, would increase average annual CVP exports by approximately 18 TAF. When 
the proposed Project is considered along with other future water projects, the combined average 
annual increase would be approximately 14 TAF, or about 0.6 percent of existing average annual 
CVP diversions at the Tracy plant. During critical water years, operation of other future water 
projects, not including the proposed Project, would decrease average annual CVP exports by 
approximately 7 TAF. When the proposed Project is considered along with other future water 
projects, the combined average annual decrease during critical years would be approximately 6 
TAF, or about 0.4 percent of the existing average critical year diversions at the Tracy plant. 

Compared to existing conditions, operation of other future water projects, not including the 
proposed Project, would increase average annual SWP exports by approximately 175 TAF. 
Considering the proposed Project along with other future water projects, the combined average 
annual increase would be approximately 168 TAF, or about 5.1 percent of existing average 
annual diversions at the Banks pumping plant. During critical water years, operation of other 
future water projects, not including the proposed Project, would increase average annual SWP 
exports by approximately 58 TAF. Considering the proposed Project along with other future 
water projects, the combined average annual increase during critical water years would be 
approximately 47 TAF, or about 2.6 percent of existing average critical year diversions at the 
Banks plant.  

Operation of the proposed Project, in combination with other water projects, would increase 
average annual withdrawals by Contra Costa Water District (CCWD) by 34 TAF/yr, or 
approximately 27 percent, and by 26 TAF/yr, or approximately 24 percent, during critical water 
years. However, operation of the proposed Project would not contribute to any change in CCWD 
diversions.  
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In comparison to existing conditions, operation of other future water projects, not including the 
proposed Project, would increase average annual withdrawals by the North Bay Aqueduct/City of 
Vallejo (NBA) by approximately 14 TAF. Considering the proposed Project in addition to other 
future water projects, the combined average annual increase would remain at approximately 14 
TAF, which would be equivalent to an increase of about 25 percent in comparison to existing 
conditions. During critical water years, operation of other future water projects, not including the 
proposed Project, would increase annual NBA exports by 9 TAF. Considering the proposed 
Project along with other future water projects, the combined average annual increase during 
critical water years would be approximately 8 TAF, or about 23 percent of existing average 
critical year NBA diversions. 

The incremental changes in Delta flows and exports resulting from the Project would be minor 
and would not conflict with other water management objectives. . However, when considered in 
combination with other foreseeable projects, substantial increases in Delta flows and exports are 
anticipated. These other projects would contribute to decreasing Delta outflow and reduction of 
QWEST flows. 

If other area of origin projects are proposed, they could contribute to some extent to further water 
export reductions. However, they are not expected to be large enough to substantially decrease 
exports of reduce Delta flows. 

Cumulative Effects on CVP and SWP Reservoir Carryover Storage 
The amount of carryover storage has an effect on the balance between CVP and SWP long-term 
average annual and dry year exports. Reduced reservoir carryover storage could result in reduced 
SWP and CVP water deliveries in subsequent years with certain hydrologic conditions. 

Changes in carryover storage for CVP and SWP reservoirs resulting from operation of the 
proposed Project, in combination with other water projects, are summarized in Table 6-5. As 
shown, in comparison to existing conditions, operation of future water projects, not including 
the proposed Project, would reduce average carryover storage in the SWP reservoirs (Oroville, 
SWP San Luis) by approximately 62 TAF. When the proposed Project is considered along with 
other future water projects, the combined average annual reduction would be approximately 65 
TAF, or about 2.7 percent of total average carryover storage in both reservoirs. During critical 
water years, operation of other future projects, not including the proposed Project, would 
decrease SWP carryover storage by approximately 21 TAF. When the proposed Project is 
considered along with other future water projects, the combined critical year average reduction 
would be 8 TAF, or about 0.7 percent of critical water year carryover storage under existing 
conditions.  

When compared to existing conditions, operation of other future water projects, not including the 
proposed Project, would reduce average carryover storage in the CVP reservoirs (Trinity, 
Whiskeytown, Shasta, Folsom, New Melones, CVP San Luis), by approximately 91 TAF. 
Considering the proposed Project as well as other future water projects, the combined average 
reduction would be approximately 90 TAF, or about 1.9 percent of total average carryover 
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storage in all CVP reservoirs. During critical water years, operation of other future projects, not 
including the proposed Project, would decrease CVP carryover storage by approximately 80 TAF. 
Considering the proposed Project as well as other future water projects, the combined average 
critical  year reduction would be 81 TAF, or approximately 3.3 percent of total CVP critical year 
carryover storage. 

These changes in reservoir carryover storage would be minor and would not conflict with  
other water management objectives or other beneficial uses. If other area of origin projects  
are proposed, they could contribute to some extent to further reductions in carryover storage. 
However, no foreseeable future project, as modeled by the CALSIM II analysis, would further 
significantly reduce carryover storage. Therefore, the changes indicated by this study would not 
be cumulatively considerable. 

Cumulative Effects of Climate Change on Future Water Supply 
Global climate change could result in a rise in sea level and a reduction of freshwater runoff 
within the Sacramento River-Delta system. These conditions would result in an increase of salt 
water intrusion into the Delta and would potentially degrade the quality of water supplies pumped 
from the Delta. Although it is not possible to accurately estimate the specific changes in salt 
water intrusion or the reduced amount of freshwater runoff that might result from climate change, 
it is not anticipated that salt water intrusion would reach the location of the proposed Project 
intake, even under the analyzed 2020 level of development. No changes or potential cumulatively 
considerable impacts to Project operations are anticipated to occur because of increased salt water 
intrusion resulting from global climate change. 

Increased saltwater intrusion into the Delta, in combination with reduced runoff in the 
Sacramento and San Joaquin River systems, may require alteration of releases from SWP and 
CVP reservoirs in order to maintain Delta water quality objectives including: (1) complying with 
the Delta export ratio and (2) maintaining water quality at Delta diversions. These changes could 
increase the duration of Term 91 limits, which would, in turn, reduce the amount of surface water 
available to the Project Partners under their new water rights permits. During years with reduced 
or water-rights water available, the Project Partners would rely on increased water transfers or 
additional groundwater pumping to meet demand within their service areas. At present, it is not 
possible to accurately estimate the specific changes to water quality and the duration of Term 91 
limits that would result from climate change because it is not possible to predict the quantity of 
stored surface water that would be affected. 
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Impact 6.1-2: Project operations, when combined with other existing, planned or 
foreseeable future Sacramento River or Delta diversion or water management projects, 
would substantially degrade groundwater quality or water quality of the Sacramento River 
or Delta. (Significant and Unavoidable) 

Operation of the proposed Project, in combination with other existing, planned, or foreseeable 
future water diversion projects or water management programs on the Sacramento River and 
Delta, has the potential to cumulatively affect downstream water quality including concentrations 
of salinity and the position of X-2. In addition, the proposed Project has the potential to contribute 
to cumulative effects on both upstream and downstream Sacramento River water temperatures by 
altering instream flows through water diversions and changes in SWP and CVP operations that 
could be potentially induced by Project operations. The following discussion presents the results 
of the modeling analysis of impacts of Project operations, with the other existing, planned, or 
foreseeable projects included in the CALSIM modeling in place. Complete water quality model 
results are presented in Appendix B.  

Cumulative Effects on Salinity 
Results of salinity (EC) modeling compare existing conditions to future conditions with the 
proposed Project for the five water-year types. Modeled EC values in the Delta range from 
approximately 160 μmhos/cm at the mouth of the Mokelumne River to above 10,000 at Chipps 
Island. Table 6-6 presents the percentages of average monthly changes in EC that would occur as 
a result of Project operations in combination with other water projects. Increases in average 
monthly EC would range up to approximately 9.0 percent. However, this maximum increase 
would only result in a total EC of 415 μmhos/cm. These and the other indicated changes indicated 
in Table 6-6 would not affect water management or other beneficial uses related to water quality 
within the Delta.  

Because operation of the proposed Project would result in only minor changes to salinity within 
the Delta, and because these changes in combination with the changes resulting from other water 
projects, would not affect management operations or beneficial uses, these changes would not be 
cumulatively considerable. 

Cumulative Effects on Position of X-2 
The CALSIM II model results compare the location of X-2 for existing, without-Project 
conditions to future with-Project conditions for wet, above normal, below normal, dry, and 
critical water year types. 

Proposed Project operations could affect the location of X-2 by reducing Sacramento River 
inflow to the Delta and causing an associated reduction of Delta outflow, or indirectly by 
triggering changes in CVP and SWP operations which, in turn would reduce Sacramento River 
inflow to the Delta and cause an associated reduction of Delta outflow.  

 



6. Other CEQA Issues 
 

Davis-Woodland Water Supply Project 6-25 ESA / 205413 
Draft Environmental Impact Report April 2007 

The operation of the proposed Project would result in diversion of up to 100 cfs, which is less 
than 1 percent of the minimum Delta outflow (11,400 cfs) required to maintain X-2 at Chipps 
Island. Potential changes in X-2 location for all water year types would be minor, and upstream 
movement would be approximately 0.3 km (980 ft), based on average monthly location.  

TABLE 6-6 
CUMULATIVE CHANGES IN DELTA SALINITY (EC), COMPARISON OF EXISTING CONDITIONS TO 

WITH-PROJECT CUMULATIVE CONDITIONS 

Change in EC (Percent Change) 

Location Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Avg 

Old River at CCWD's Los 
Vaqueros intake  3.5 4.7 2.4 6.5 -3.2 -5.2 -2.0 -2.9 0.6 3.3 2.1 -3.1 0.5 

CCWD Proposed 
Alternative intake  3.3 6.0 -2.1 6.5 1.9 1.9 0.8 -1.3 -0.5 1.7 2.6 -3.9 1.4 

West Canal at mouth of 
Clifton Court Forebay  4.1 6.1 0.9 4.0 -2.3 -4.2 -3.1 -5.4 2.4 3.1 3.1 -1.6 0.6 

Delta Mendota Canal at 
Tracy Pumping Plant  3.3 2.7 1.3 3.5 -1.8 -1.9 -4.1 -8.9 4.3 9.0 6.5 3.1 1.4 

Barker Slough at North 
Bay Aqueduct Intake  -2.0 -1.5 0.0 2.4 5.9 2.9 -2.2 -8.0 -7.7 -5.3 -3.6 -2.6 -1.8 

Rock Slough at Contra 
Costa Canal  3.1 3.4 2.8 7.0 -4.2 -4.2 -3.8 -3.4 0.5 4.9 1.2 -3.2 0.3 

 
 
Source: MWH, 2007 
 

The CALSIM model calculates that the maximum monthly upstream movement of the  X-2 
location would be approximately 1.1 km (3,609 ft) and would occur during 10 months over the 73 
year period of record. The CALSIM model simulation demonstrated that these changes would not 
affect the filling of Los Vaqueros Reservoir. During each of these 10 months, change of only a 
0.1 km or less would result directly from operation of the proposed Project. However, the 
upstream movement of 1.1 km that would occur from other foreseeable projects would constitute 
a significant change in X-2 position. Because no mitigation measures are available to avoid this 
impact, would therefore result in a cumulatively significant and unavoidable impact to water 
quality within the Delta.  

Figure 6-3 illustrates exceedance curves for the position of X-2 under cumulative with-Project 
and cumulative without-Project conditions.  

Cumulative Effects on Water Temperature 
Results of the temperature modeling compare existing, without-Project conditions to future, with-
Project conditions for the five water-year types. On average, Project operations would result in 
changes in water temperature of 0.1 degree F or less during all water year types.  
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  Figure 6-3 

Exceedance Curves for X-2 Position: 
Comparison of with-Project to without-Project Cumulative Conditions 

During a few specific months, temperature changes of up to 1.7 degree F could occur. These 
temperature differences typically would result from changes in the timing of conveying water from 
north of the Delta to San Luis Reservoir, as predicted by the CALSIM II model. Figure 6-4 presents 
the temperature exceedance curves for the Sacramento River at Red Bluff. Differences in reservoir 
operations in specific months may be triggered if threshold values are reached or because of the step 
functions in the CALSIM II model (and are modeling artifacts rather than impacts of the proposed 
Project). Variations in temperature conditions between existing and with-Project conditions are not 
discernible within these figures. These changes in river temperature would be minor and would not 
conflict with water management objectives or other beneficial uses. Likewise, these changes in water 
temperature are so small that they would not have any adverse impact on fish or wildlife or their 
habitat. Therefore, these impacts would not be cumulatively considerable.  

Groundwater Hydrology and Water Quality 
Construction of the proposed Project would not contribute to long-term impacts on groundwater 
hydrology. Construction of the proposed Project would require dewatering of shallow groundwater 
in the immediate vicinity of diversion /intake facility, pipeline alignments, and WTP site. Because 
construction dewatering of shallow groundwater would be temporary, it would not act in combination 
with other projects to create any cumulative impact on local groundwater resources. Because 
shallow groundwater is not used as an agricultural or M&I water supply, temporary dewatering of 
the construction area would have no cumulative effect on local groundwater resources. 
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  Figure 6-4 

Sacramento River at Red Bluff Temperature Exceedance Curves: 
Comparison of with-Project to without-Project Cumulative Conditions 

Operation of the proposed Project would reduce the volumes of groundwater being pumped by 
the Project Partners. The proposed Project would reduce pumping from an existing combined 
total of 33.6 TAF/yr to about 7.5 TAF/yr. This reduction would reduce future groundwater 
withdrawals by the Project Partners and contribute to stabilizing groundwater elevations and 
supplies in the local area. Reducing groundwater withdrawals therefore would not contribute to 
cumulative adverse impacts on local groundwater. 

Operation of the proposed Project would increase the volumes of groundwater pumped at the 
locations of the upstream senior water rights holders that would transfer to the Project Partners. 
For purposes of this analysis, it is assumed that five of the six potential water sellers, excluding 
BVID,  would increase their groundwater pumping levels. Other projects that may contribute to 
future cumulative impacts include: the Long-Term EWA Program, Sacramento Valley Water 
Management Agreement, and Yuba Accord. These groundwater pumping proposals and their 
respective volumes are listed in Table 6-7. 

As shown in Table 6-7, the same senior water rights holders potentially selling water to the 
Project Partners could also sell water to the other water transfer programs that would use 
groundwater to replace surface supplies. 
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TABLE 6-7 
POTENTIAL CUMULATIVE EFFECT ON GROUNDWATER PUMPING LEVELS BY  

PENDING WATER TRANSFER PROJECTS (TAF)  

Potential Water Seller 

Program ACID RD 108 RGF Conaway NCMWC 

Davis Woodland Water Supply Project 10 10 5 10 10 

Sacramento Valley Water 
Management Agreement 20 20 7 15 0 

Long-Term EWA Up to 40 Up to 5 0 15 0 

Total Potential Groundwater Pumping 70 35 12 40 10 
 
 
Source: MWH, 2007b 
 

The increased groundwater pumping associated with the Yuba Accord would be limited to the 
Yuba groundwater subbasin. This is a separate groundwater basin from the basins of the potential 
water sellers, so no cumulative interaction would occur between the Yuba Accord and the 
Proposed Project. 

The cumulative total water transfers and corresponding groundwater substitutions that could 
occur by these five water sellers equals about 167 TAF/y. The 70 TAF/yr of groundwater that 
would be pumped from the Redding Groundwater Basin equals about 175 percent of the current 
volume of groundwater being pumped from this basin (e.g., 40 TAF/yr; Redding Area Water 
Council, 2003). Although the 70 TAF/yr volume of groundwater that would be pumped would be 
equivalent to only approximately 9 percent of the average annual recharge to the basin, the 
impacts of this increase in combination with the increases associated with the other projects 
would be cumulatively considerable.  

The total cumulative volume of groundwater that would be pumped from the Sacramento 
Groundwater Basin by these projects, 97 TAF/yr, equals about 3.8 percent of the current total 
volume of groundwater, 2.5 million acre-feet per year (MAF/yr), being pumped from this basin 
(DWR, 2003). This volume of additional pumping due solely to this Project, about 35 TAF/yr, is 
within an expected range of pumping variability which varies because of hydrologic, climatic, 
and other influences. However, this additional pumping, in combination with the other future 
projects, will significantly increase pumping from the Sacramento Groundwater Basin. The 
Project will have cumulatively considerable impacts on groundwater pumping in the Sacramento 
and Redding groundwater basins. 

Land Use and Agriculture  

Impact 6.1-3. Construction of the proposed Project in combination with other planned 
projects or projects under construction in the area, would cumulatively contribute to 
changes in the existing environment that, due to the Project’s location or nature, would 
result in conversion of farmland, to non-agricultural uses. (Significant and Unavoidable) 
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Implementation of the Option 3 WTP would conflict with the City of Davis zoning code for 
agricultural lands. This impact would be mitigated to a less-than-significant level with 
implementation of Mitigation Measure 3.5-1, which requires changing the zoning designation for 
this property. Construction of the Option 2 intake/diversion facility would result in permanently 
converting 1.0 acre of prime farmland. While Mitigation Measure 3.5-4b, which requires 
acquisition of an agricultural conservation easement by the Project Partners, the impact would 
remain significant and unavoidable. 

Other projects in the City of Davis, City of Woodland, and the City and County of Sacramento 
identified in Table 6-1 have the potential to convert Important Farmland to non-agricultural land 
uses. Implementation of the Project in combination with other local and regional projects, and 
general growth in the region would reduce the overall amount of Prime Farmland in the Project 
area and vicinity. When considered in combination with these projects, the decrease of Prime 
Farmland, even with available mitigation, would be significant and unavoidable.  

Groundwater wells constructed in upstream water rights holders’ service areas would be 
sufficiently small in size (occupying an area typically less than 900 square feet) not to impact 
agricultural land uses. No cumulative impact would result from construction of multiple wells in 
the same area because the groundwater well sites would be sufficiently dispersed to not result in a 
cumulatively considerable impact to agriculture. Chapter 2 of this EIR includes a detailed 
description of potential well locations within water sellers’ service areas. 

Biological Resources  

Impact 6.1-4. The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to the loss of special-status species, 
riparian, sensitive natural community, or wetland habitat. (Significant and Unavoidable) 

Potentially significant impacts resulting from proposed Project construction and operation 
activities include impacts to riverine and riparian habitats and impacts to special-status species. 
These impacts would be reduced to less than significant through implementation of suitable 
mitigation measures, including Mitigation Measures 3.6-1a, 3.6-1b, 3.6-7a through 3.6-7e, 3.6-8a, 
3.6-8b, 3.6-9a, and 3.6-9b. These mitigation measures require the implementation of actions to 
avoid, reduce, or otherwise minimize significant adverse impacts on these species. So the 
Project’s direct and indirect impacts will be reduced to a less-than-significant level. 

The projects identified in Table 6-1 have the potential to impact special-status species and 
associated sensitive habitats. These projects will be required to mitigate impacts to special-status 
species and sensitive habitats to the maximum extent feasible. It is unknown at this time the 
extent to which other future planned or under construction projects would result in cumulatively 
considerable impacts. The areas in the vicinity of the Project contain sensitive habitats and 
species whose loss would be considered a significant impact and the Project will facilitate future 
growth and development. The impacts of the Project, in combination with other projects, could 
cause cumulatively considerable adverse effects on sensitive species and habitats. 
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Impact 6.1-5. The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to the loss of fish species. 
(Significant and Unavoidable) 

The hydrologic effects of the proposed Project, when combined with effects from other planned 
or similar projects under construction in the area, were analyzed using a CALSIM modeling 
analysis. The scope, methodology, and detailed results from this analysis are presented within 
Appendix B of this EIR. As discussed under Impact 6.1-2 of this chapter, results from the 
CALSIM analysis indicate that no significant changes in any of the hydrologic indicators 
modeled, including flows in the Sacramento River system and Delta, Delta export volumes,  
and water quality parameters would occur with implementation of the Proposed Project under  
the modeled cumulative conditions. The Project, in combination with other future projects  
would cause only minimal impacts to overall aquatic habitat and quality. There would not be  
any substantial reduction in fish populations or the quality or quantity of aquatic habitat in the 
Sacramento River-Delta system for any fish species as a result of the proposed Project. Therefore, 
the proposed Project is not likely to adversely affect special-status fish or their habitats. The 
impacts to fisheries resulting from Project-related changes to Sacramento River and Delta 
hydrology would therefore not be significant.  

Project operations would also contribute to the overall mortality experienced by rearing and 
emigrating juvenile fish throughout the Sacramento River system, through increased entrainment 
and impingement. However, the proposed fish screen would minimize the Proposed Project’s 
impacts on these fish species by reducing the entrainment and impingement of fish and 
macroinvertebrates by at least 95 percent when compared to an unscreened diversion. Operation 
of the proposed Project would not likely result in adverse effects on winter-run or spring-run 
Chinook salmon, or Central Valley steelhead. Therefore, Project related effects would be reduced 
to less than significant. 

The proposed Project diversions are not expected to contribute to losses of non-salmonid Delta 
fish species, including Delta smelt. As noted in Section 3.6 of this EIR, Delta smelt populations 
are located downstream of the proposed Project diversion site and in the Delta. Only a few Delta 
smelt individuals have been found in the vicinity of the proposed Project diversion/intake siting 
options. Therefore, the operation of the proposed Project would not result in significant impacts 
to Delta smelt. 

Several of the projects identified in Table 6-1 have the potential to impact special-status fish 
species. It is unknown at this time the extent to which other future planned or under construction 
projects would result in cumulatively considerable impacts. The Sacramento River in the vicinity 
of the Project contains sensitive habitats and species whose loss would be considered a significant 
impact and the Project will facilitate future growth and development. The impacts of the Project, 
in combination with other projects, may cause cumulatively considerable adverse effects on 
sensitive fish species. 
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Geology, Soils, and Seismicity 
The implementation of the projects identified in Table 6-1 would neither increase nor decrease 
seismic risk for persons or structures in the vicinity. Potential seismic hazards identified for the 
Project would be reduced to less than significant through implementation of standard mitigation 
measures (Mitigation Measures 3.7-1a and 3.7-1b). There is no cumulative impact related to 
seismic hazards.  

Impact 6.1-6. The Project, when combined with other planned projects or projects under 
construction in the area, would cumulatively contribute to substantial soil erosion or the 
loss of topsoil. (Less than Significant with Mitigation) 

Construction of the Project would involve soil-disturbing activities and vegetation removal that could 
lead to accelerated erosion. The construction of projects identified in Table 6-1 could result in similar 
erosion impacts. These projects would be required to comply with their respective City and County 
ordinances to avoid or minimize impacts to soils. In addition, projects that would disturb one acre or 
more would be subject to the requirements of an NPDES storm water construction permit.  

Potentially significant erosion and sedimentation impacts would be reduced to less than 
significant through implementation of Mitigation Measures 3.4-1a and 3.4-1b. When considered 
in combination with the Table 6-1 projects, the Project’s incremental contribution to soil erosion 
and loss of topsoil, with proposed mitigation, in combination with the impacts of other projects, 
which will also be mitigated, would not be cumulatively considerable.  

Air Quality 

Impact 6.1-7. Construction of the proposed Project in combination with other planned 
projects or projects under construction in the area, would contribute to cumulative air 
quality impacts in the region. (Significant and Unavoidable) 

As identified in Section 3.8 Air Quality, the southern Sacramento Valley Air Basin (SVAB) is 
designated as ‘non-attainment’ for state and federal ozone standards and state PM10 standards. 
Project-related construction impacts to air quality are considered significant and unavoidable 
even after implementation of Mitigation Measures 3.8-1a and 3.8-1b in Section 3.8, Air Quality. 
It is assumed that construction of the projects identified in Table 6-1 would likely occur in the 
timeframe and vicinity of the proposed Project and therefore the incremental contribution to air 
quality impacts would be cumulatively considerable.  

Impact 6.1-8. Operation of the proposed Project, when combined with other planned 
projects or projects under construction in the area, would contribute to cumulative air 
quality impacts in the region. (Less than Significant)  

New developments in the cities of Davis and Woodland identified in Table 6-1 have the potential 
to release long-term operational emissions, primarily due to additional vehicle trips generated by 
these developments. Operation activities associated with the Project are less than significant 
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without mitigation (due to the low employee and maintenance on-road vehicle traffic). Table  
3.8-7 shows that operation-related emissions are significantly below the YSAQMD significance 
threshold. When considered in combination with the Table 6-1 projects, the Project’s incremental 
operational contribution to air quality impacts would not be cumulatively considerable.  

Noise 

Impact 6.1-9. The Project, when combined with other planned projects or projects under 
construction in the area, would contribute to construction-related short-term increases in 
excess of applicable standards and short-term increases in ambient noise levels. (Significant 
and Unavoidable) 

Implementation of Mitigation Measures 3.9-1a through 3.9-1d would reduce many of the 
construction-related noise impacts to less-than-significant levels. Potentially significant impacts 
analyzed in Section 3.9 include noise levels exceeding applicable standards and temporary and 
permanent increases in noise levels above ambient levels. Noise impacts generated by Project 
construction activities that may occur during the noise-sensitive nighttime hours are still 
considered significant and unavoidable after implementation of the mitigation measures identified 
above. Noise impacts may result from simultaneous construction of projects in the Cities of Davis 
and Woodland and the Sacramento River Water Reliability Study identified in Table 6-1.  

The installation of the proposed Project facilities would potentially occur in the same area and 
time frame as the projects in the cities of Davis and Woodland and the Sacramento River Water 
Reliability Study identified in Table 6-1. It is unknown at this time whether construction-related 
noise impacts from these other projects would be mitigated to less-than-significant levels. 
Therefore, cumulative impacts related to temporary construction noise would be considered 
cumulatively significantly adverse. 

Operational noise impacts of the Project would be concentrated at the intake/diversion and water 
treatment plant facilities and groundwater pumps of water transferors. The other projects identified 
in Table 6-1 would contribute to permanent increases in the ambient noise level, primarily due to 
additional vehicle traffic. However, these projects would not be close enough to the 
intake/diversion or water treatment plant facilities to increase ambient noise levels at those sites. 
There is no cumulative impact to permanent ambient noise levels in the Project vicinity. 

Transportation and Traffic 
Traffic impacts resulting from operation and maintenance of the various proposed Project 
components (i.e., water treatment plant, intake facility, etc.) were determined to be less than 
significant. Daily trips for the WTP would be mainly to and from the facility; however, daily trips 
would amount up to 20 trips per day and are not considered a sufficient increase in trips to affect 
the future LOS on the affected streets. There would be no operational increases in LOS or volume 
to capacity ratios. Therefore, even in combination with the traffic impacts of other projects, the 
proposed Project would not cause a significant cumulative effect on transportation and traffic. 
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Impact 6.1-10. The proposed Project, when combined with other planned projects or 
projects under construction in the area, would contribute to construction-related short-
term cumulative impacts to traffic and transportation (roadway capacity, traffic safety, 
access, and parking). (Less than Significant with Mitigation)  

Identified traffic impacts resulting from the construction of the Project include temporary 
increases in traffic delay and constrained circulation access and the deterioration of the roadway 
surface by construction vehicles. City and County of Sacramento projects identified in Table 6-1 
use a separate roadway system than that used by all other projects identified in the table and are 
not considered to cumulatively contribute to construction-related transportation impacts for the 
proposed Project. The remaining projects identified in Table 6-1 will use the same roadway 
system as the proposed Project and would be required to implement similar traffic controls and 
schedule lane closures to prevent conflicts with other projects affecting the same roadway. 
However, temporary disruptions of traffic can be mitigated by proper traffic controls in the 
construction zone (see Mitigation Measures 3.12-1a through 3.12-1g). When considered in 
combination with the Table 6-1 projects, the Project’s incremental contribution to transportation 
and traffic impacts during construction, with proposed mitigation, would not be cumulatively 
considerable.  

Cultural Resources 
No cultural resources have been identified in the proposed Project area that may be impacted by 
implementation of the Project, therefore, no contribution to cumulative cultural resources impacts 
have been identified. There is no cumulative impact to identified cultural resources. 

Impact 6.1-11. The Project, when combined with other planned projects or projects under 
construction in the area, would result in cumulative impacts to buried archaeological and/or 
human remains. (Less than Significant with Mitigation) 

Implementation of the Project could result in damage to previously unidentified buried 
archaeological and/or human remains during ground-disturbing activities of project construction 
(See Impacts 3.14-1 and 3.14-3). In the event that other projects in the vicinity of the proposed 
Project also uncover previously unidentified buried archaeological and/or human remains, the 
proposed Project could incrementally contribute to a cumulative impact to unidentified 
archaeological and/or human remains. However, implementation of Mitigation Measure 3.14-1 
will ensure that the Project will have a less than significant impact, and in combination with the 
impacts of other projects, the incremental effects of the Project will not be cumulatively 
considerable.  

Recreation 
The Project would not increase the number of users of recreational facilities and, therefore, would 
not increase the demand for recreational facilities. There is no impact to recreational facilities 
from the proposed Project. The proposed Project together with anticipated future development 
identified in Table 6-1 would not result in cumulative impacts to recreational resources.  
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Impact 6.1-12. The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to reducing access to, or interfering 
with the use of existing recreational opportunities or facilities, including recreational use of 
the Sacramento River. (Less than Significant with Mitigation) 

Construction of the diversion/intake facility for the proposed Project could potentially disrupt 
pedestrian and vehicle access to the Sacramento River levee as well as disrupt recreational 
boating on the Sacramento River. In-river construction and operation of these facilities poses a 
potentially significant impact to recreational boaters. Implementation of Mitigation Measures 
3.15-3a and 3.15-3b would reduce the impact to less than significant. The Sacramento River 
Water Reliability Study identified in Table 6-1 proposes to construct an in-river diversion facility. 
This facility is located at River Mile 73.3, upstream of the proposed Project Option 1 diversion 
facility. The Sacramento River Water Reliability Study identifies potential impacts to recreational 
boaters and also identifies mitigation similar to those which will be implemented for the proposed 
Project. When considered in combination with the diversion facility identified in the Sacramento 
River Reliability Study, the Project’s incremental contribution to impacts to recreational use of 
the Sacramento River, with proposed mitigation, would not be cumulatively considerable. 

Aesthetics 
Impact 6.1-13. The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to aesthetic impacts. (Significant 
and Unavoidable) 

Construction and operation of the proposed Project facilities would result in significant impacts to 
existing visual character or quality of the site and its surroundings and light or glare. Even after 
implementation of Mitigation Measures 3.16-3a, 3.16-3b, and 3.16-4 these impacts would still be 
considered significant and unavoidable.  

The Sacramento River Water Reliability Study identified in Table 6-1 is located approximately  
3 miles upstream and therefore is not considered to be within the same viewshed as those 
identified for the proposed Project and, therefore, would not contribute to cumulative visual 
character or quality impacts nor would it contribute to a cumulative light and glare impact. 
However, the combination of in-river projects will cause significant aesthetic impacts to the river, 
which is a scenic resource. Therefore, aesthetic impacts of the Project in combination with other 
projects would be considered cumulatively considerable. 

Hazards and Hazardous Materials  
Impact 6.1-14. The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to hazards or conflict with 
management of hazardous materials. (Significant and Unavoidable) 

Most potential hazards and hazardous materials impacts associated with the proposed Project are 
site-specific. Accidental spill or contamination impacts (Impact 3.10-1), emissions near schools 
(Impact 3.10-2), and work at a hazardous materials site (Impact 3.10-3) are all focused at each 
particular facility locations and would result in no cumulative impacts.  
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Impact 3.10-5, which addresses the Project’s potential interference with emergency response 
plans, would be mitigated to a less-than-significant level by implementing of a traffic control plan 
(Mitigation Measure 3.10-5). With this mitigation the impact of the Project, in combination with  
other projects identified in Table 6-1 and sharing the same service areas as the proposed Project, 
would not be cumulatively considerable. 

Impact 3.10-6 addresses the Project’s potential to be affected by wildland fire. This impact would 
not result in a cumulative impact as other projects identified in Table 6-1 would not be in close 
enough proximity or share the same access or haul routes with components of the proposed 
Project. 

Public Services and Utilities Service Systems 

Impact 6.1-15. The Project, when combined with other planned projects or projects under 
construction in the area, could cumulatively contribute to conflicts with utilities and public 
services. (Less than Significant) 

Impact 3.13-6, which addresses potential Project impacts associated with conflicts with existing 
utilities, would be reduced to a less-than-significant level with implementation of Mitigation 
Measure 3.13-6 which would require the preparation of a utility avoidance plan.  

In combination with other projects identified in Table 6-1, the proposed Project as mitigated, 
would not result in a cumulatively considerable interference with utilities and other public 
services.  

Impact 3.10-5, which addresses the Project’s potential interference with emergency response 
plans, would be mitigated to a less-than-significant level by implementing of a traffic control plan 
(Mitigation Measure 3.10-5). With this mitigation the impact of the Project, in combination with  
other projects identified in Table 6-1 and sharing the same service areas as the proposed Project, 
would not be cumulatively considerable. 

6.2  Significant Unavoidable Impacts 
Public Resources Code Section 21100(b) (2) requires that any significant effect on the 
environment that cannot be avoided be identified. Additionally, CEQA section 15093(a) allows 
the lead agency to determine that the benefits of a proposed project outweigh the unavoidable 
adverse environmental impacts of implementing the project. Under this rule, the Lead Agency 
may approve a project with unavoidable adverse impacts if it prepares a “Statement of Overriding 
Considerations” that sets forth specific reasons for making such a decision. 

In addition to the cumulative impacts identified in the preceding portions of this chapter, the 
following impacts associated with construction and operations of the proposed Project, have been 
determined to be significant and unavoidable: 
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Land Use and Agriculture 
• Under the proposed intake Option 2, construction of the proposed Project would involve 

conversion of at least one acre of land from Farmland to non-agricultural uses, resulting in 
a significant and unavoidable impact. Project Options 1 and 3 would not result in similar 
impacts. 

Air Quality 
• It is estimated that Project construction would generate 483 pounds per day of NOx 

emissions, which would exceed the 82 pounds per day significance threshold specified by 
the Yolo-Solano Air Quality Management District (YSAQMD), for all Project Options. 
Implementation of the discussed mitigation measures would reduce the impact, although 
not to less than significant levels. 

• Exceedance of the YSAQMD significance threshold for NOx emissions, which are ozone 
precursors, during Project construction would conflict with an applicable air quality plan, 
the YSAQMD 2003 Triennial Assessment and Plan Update for ozone. This impact would 
be significant and unavoidable for all Project Options. Implementation of the discussed 
mitigation measures would reduce the impact, although not to less than significant levels. 

• Sensitive receptors are located along proposed Project pipelines and within 600 feet of each 
proposed intake option. Construction activities would result in a substantial temporary 
increase in NOx emissions, which would occur in areas with sensitive receptors, which is 
considered significant and unavoidable. Implementation of the discussed mitigation 
measures would reduce the impact, although not to less than significant levels. 

Noise 
• Noise-generating equipment would produce significant levels of noise during Project 

construction. Because sensitive receptors exist within 600 feet or less of all proposed 
diversion/intake options, and because construction-related noise levels would significantly 
exceed applicable standards at sensitive receptor locations, the impact is considered 
significant and unavoidable for all Project options.  

• Noise-generating equipment would produce significant levels of noise during Project 
construction. This situation would result in a substantial temporary increase in noise levels 
above the ambient noise environment, which is considered significant and unavoidable. 

Public Services and Utilities 
• The proposed Project would provide additional water supply to the Project Partners’ service 

areas resulting in the need for additional wastewater treatment capacity than currently exists.  
A new wastewater treatment plant would need to be constructed in the future. Construction of 
that wastewater treatment plant would result in impacts which would be significant and 
unavoidable. 
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Aesthetics 
• The proposed diversion/intake under all Project options would represent a substantial new 

structure visible from both banks of the Sacramento River, residential dwellings along the 
river, and recreationists on the river. As such, and even with implementation of discussed 
mitigation measures, installation of the diversion/intake facility would remain a significant 
and unavoidable impact on aesthetic resources. 

• Nighttime lighting associated with the proposed diversion/intake under all Project options 
would represent a new source of light in a primarily natural area. This lighting, necessary for 
nighttime navigational safety and facility security, would be visible from nearby residences, 
marinas, and recreationists. Therefore, this impact would be significant and unavoidable. 

Growth-Inducing Effects 
• The proposed Project would facilitate population growth and development by removing an 

obstacle to planned growth that is limited by the supply and reliability of municipal drinking 
water of sufficient quality available to the Project Partners. Thus, the Project will have 
significant and unavoidable growth-inducing impacts.  

6.3 Significant Irreversible Environmental Changes 
Which Would Result from the Proposed Project 
Should It Be Implemented 

CEQA Section 21100(b)(2) and CEQA Guidelines Section 15126.2(c) require that an EIR 
identify significant irreversible environmental changes caused by implementation of the proposed 
Project. Implementation of the proposed Project would indirectly result in the commitment of 
nonrenewable natural resources used in the construction process. These may include gravel, 
petroleum products, steel, and other materials. The Project would also result in the commitment 
of slowly renewable resources, such as wood products. This would not, however, be considered a 
significant adverse impact. 

Operation of the Project would also result in commitment of energy resources such as fossil fuels, 
electricity, and chemicals used within the water treatment process. However, this would not be 
considered significant. 
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APPENDIX A 

Appendix A presents the Notice of Preparation (NOP), which was prepared and submitted to the 
State Clearinghouse in April, 2006. Also presented are written and summarized oral comments 
that were received for the NOP during the period of comment. 
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NOTICE OF PREPARATION 

1.0  Introduction 
The City of Davis (Davis), the University of California, Davis (UC Davis), and the City of 
Woodland (Woodland) (collectively referred to in this Notice of Preparation as the Project 
Partners) are jointly proposing to develop a surface water supply for use within each of the 
Project Partners’ jurisdictions in conjunction with existing groundwater supplies. The Project 
Partners propose to divert surface water from the Sacramento River and convey it for treatment 
and subsequent use in Davis and Woodland and on the UC Davis campus. Figure 1 shows the 
locations of potential water diversion and pipeline routes being considered by the Project 
Partners.

Based on the studies completed to date, the Davis-Woodland Water Supply Project (Project) 
could ultimately divert up to 52,000 acre-feet per year of surface water by the year 2040 to meet 
most of the municipal and industrial demands of the Project Partners. The Project would divert 
water under new water rights that would be based on the Project Partners’ pending water-right 
applications and through water transfers from holders of existing senior water rights.

Local groundwater is presently used to meet the Project Partners’ water needs within their service 
areas and would continue to be used during drier periods as a component of the Partners’ water 
system to help meet daily peak water demands. 

Several engineering feasibility studies have evaluated various water diversion/intake sites along 
the Sacramento River, water treatment plant locations, and pipeline conveyance routes. Of the 
sites, locations, and routes that have been considered, the Project Partners have selected three 
diversion/intake and pipeline options and three water treatment plant locations for detailed 
consideration in the California Environmental Quality Act (CEQA) process.

A preferred diversion site, pipeline route, and water treatment plant location have not been 
identified at this time. The Project Partners intend to analyze each of the water diversion/intake 
and pipeline options and water treatment plant locations (discussed below) selected for CEQA 
review equally and, based on that analysis and other relevant factors, to select a preferred Project 
configuration.  
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1.0  Introduction 

Davis will be the lead agency for the purposes of complying with the applicable CEQA 
requirements. The City of Woodland and UC Davis will be CEQA responsible agencies. The 
Yolo County Flood Control and Water Conservation District (YCFC&WCD) will be an 
interested party during the CEQA process.  

This NOP is divided into the following sections:   

Section 1.1 describes opportunities for public participation 

Section 2.0 describes the Project. 

o Section 2.1 sets forth Project objectives, the need for the Project, and the 
history of the Project’s development. 

o Section 2.2 describes the Project’s features, including each of the optional 
configurations of the Project’s components (three different variations on the 
locations of the water diversion/intake facility, pipeline route and water 
treatment plant site) that will be evaluated in the Environmental Impact Report 
(EIR).

o Section 2.3 sets forth the alternatives to the Project that will be analyzed in the 
EIR.

Section 3.0 includes an Initial Study, which describes the environmental issues that 
will be addressed in the EIR. For each environmental issue, the Initial Study 
identifies the criteria used to evaluate potential significance of the impact and the 
preliminary findings regarding the Project’s potential environmental impacts. 

The configuration of the Project will be refined during the EIR process. Agencies and interested 
members of the public are invited to provide input on the scope of the environmental analysis, 
options for configuration of the Project, and alternatives to the Project to be evaluated.  

The public is invited to submit oral and/or written comments on the scope of issues to be included 
in the EIR. The comment period extends through June 12, 2006. 

Interested persons and organizations are invited to call or write Jacques DeBra at the City of 
Davis, Department of Public Works, 530-757-5679, jdebra@ci.davis.ca.us, to ask to be included 
on the mailing list for public meetings and to receive other correspondence concerning the 
Project.

Scoping Meetings 
Scoping meetings are scheduled for May 18 and May 22, 2006, at the locations shown below: 
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Woodland Public Library 
Leake Room 
250 First Street 
Woodland, California  95695 
May 18, 2006, 6:00 p.m. 

City of Davis Natural Resources Commission  
City of Davis Community Chambers 
23 Russell Boulevard 
Davis, California  95616 
May 22, 2006, 6:30 p.m. 

Interested agencies and the public will have opportunities to submit their oral or written 
comments at these meetings. 

Written Comments 
Please submit any comments by the end of the public comment period, May 31, 2006. Written 
comments on the scope, content, and format of the environmental document should be emailed 
using the link from the following websites: www.daviswoodlandwatersupply.com or 
www.cityofdavis.org. Written comments may be also mailed to the following address: 

Mr. Jacques DeBra 
City of Davis 
Department of Public Works 
23 Russell Blvd.
Davis, CA  95616 
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2.0  Description of Proposed Project 

2.0  Description of Proposed Project 
The Project Partners propose to acquire a new surface water supply from the Sacramento River 
and to construct and operate water intake/diversion, conveyance, and treatment facilities so that 
the Project Partners can use treated surface water in their respective service areas. The total 
amount of water rights and entitlements that would be acquired and the capacities of the key 
Project facilities  are proposed to meet the needs of the Project Partners through 2040; other 
Project facilities would be developed in stages corresponding to planned population growth and 
development that is anticipated will take place in accordance with local land use plans.  

Project surface water supplies would be acquired by the Project Partners through new water rights 
and water rights transfers from senior water rights holders. The Project Partners have applied to 
the State Water Resources Control Board (SWRCB) for new water-right permits to 
unappropriated water from the Sacramento River. Water available for appropriation does not 
include water needed to protect aquatic species or to supply other legal water users who have 
senior rights. Water appropriated pursuant to new water-right permits would comply with the 
SWRCB’s Standard Water Right Permit Term 91. Term 91 imposes diversion limitations on 
certain junior water rights holders (which would include the Project Partners’ new water-right 
permits) in the Sacramento Valley, by prohibiting water diversions when in-basin entitlements 
require the release of supplemental Project water by the Central Valley Project (CVP) or the State 
Water Project (SWP).

When Term 91 is in effect, Project surface water would be supplied by Sacramento River senior 
water right holders willing to transfer their existing surface water entitlements used for irrigating 
agricultural crops to the Project Partners. Water for transfer would be created when the potential 
transferor would:

Implement a groundwater substitution program by pumping groundwater in lieu of 
using its surface water supplies during some summer months, thereby freeing up 
surface water for transfer to the Project Partners during these months. 

Release water from storage for transfer to the Project Partners.  

Implement conservation measures and transfer the conserved water to the Project 
Partners.

The Project Partners expect to negotiate water transfer agreements with one or more of the 
following potential senior water rights holders who have authorized the Lead Agency to include 
discussions of potential transfers under their water rights in the EIR: 

Anderson-Cottonwood Irrigation District 
Browns Valley Irrigation District 
Natomas Central Mutual Water Company 
Reclamation District 108 
River Garden Farms 
Swanston Properties 
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Additional potential transferors could be identified and the impacts of those transfers would be 
analyzed in the EIR. 

The Project Partners would not purchase from these sellers any water that would be made 
available by fallowing agricultural lands. It is expected that the purchase agreement for this 
supplemental water supply would be for a long-term period (extending from 30 to 50 years) and 
would include a right for renewal to ensure a long-term supply for the Project Partners. In 
addition to acquiring surface water supplies, the Project involves the continued use of 
intermediate and deep-aquifer groundwater sources currently serving the Project Partners’ service 
areas when necessary to meet summer daily peaking demands, and possibly in other drier water-
year conditions when water demands could not be met with Project surface water supplies. For 
purposes of this analysis, intermediate-depth wells are those less than 700 feet below the ground 
surface.

As aging intermediate-aquifer wells are taken out of service, replacement deep-aquifer wells will 
be installed, and new deep-aquifer wells also may be needed to meet future peak daily demands. 
Each Project Partner would independently manage its own groundwater wells and supplies. As 
intermediate-aquifer wells are taken off-line, the Project Partners would close and abandon wells 
in place, consistent with applicable ordinances. It is expected that deep-aquifer wells will 
eventually replace all wells that currently pump water from only the intermediate-depth 
groundwater aquifer. 

The objective of the Project is to provide a reliable water supply of adequate quality for drinking 
and cost-effective wastewater treatment in Davis, Woodland, and UC Davis through 2040 without 
removing a source of irrigation supply that would cause fallowing of agricultural land.  

This objective has been developed over the more than ten-year period during which the Project 
Partners have assessed their water supply and its quality and reliability and analyzed their 
available options. Over time, a number of factors have led the Project Parties to refine their aims 
and develop the Project objective. These include the following: 

The primary factor that has changed over the last couple of years is the new 
regulatory requirement that Woodland and Davis will, in the near future, have to 
greatly reduce the salt loading in their treated wastewater effluent prior to discharge 
or reuse. A primary Project objective for these two agencies is to greatly reduce the 
total dissolved solids (TDS) of their water supply as a means of meeting future 
wastewater discharge requirements in an economically feasible manner.  

The Project Partners also anticipate that more stringent drinking water standards will 
be applied in the near future. Some wells have already been taken out of production 
due to water quality concerns. Older wells in developed areas cannot be retrofitted 
with wellhead treatment facilities to ensure sufficient quality because these facilities 
require more space than is available at many existing well sites.  

Davis-Woodland Water Supply Project EIR 6 ESA / 205413 
Notice of Preparation April 2006 



2.0  Description of Proposed Project 

The Project Partners also wish to increase the reliability of their water supply. Each 
of the Project Partners currently relies exclusively on groundwater to meet its water 
supply needs. If the Project Partners were to all pump their groundwater exclusively 
from the deep aquifer, which has higher quality than the intermediate aquifer, the 
technical studies indicate that the yield available from this source may be limited. It 
is not clear that all future demand can be met by pumping from the deep aquifer; 
attempting this may overtax the aquifer and lead to well failures and other threats to a 
stable, reliable supply. Because the customers served by the Project Partners use 
water for municipal, industrial and educational uses, they must be assured of reliable 
supply capable of providing minimum fire flows and potable water without 
interruptions.

In recognition of Yolo County’s agricultural heritage, the Project Partners do not 
want the Project to take irrigation supplies that would result in the fallowing of 
agricultural lands or the reduction of the irrigator’s agricultural production. The 
Project Partners have therefore determined that they will not enter into a water 
transfer agreement with a seller that intends to obtain the water supply by fallowing 
land that is currently used for agricultural purposes. 

Need for the Project 
The need for the Proposed Project is supported by a number of studies conducted for each of the 
Project Partners, which have concluded that the following facts apply to varying degrees to each 
Project Partner:

The intermediate aquifer groundwater supply, while a safe source of drinking water, 
has elevated concentrations of constituents such as boron and water hardness (total 
dissolved solids) that affect taste, aesthetics, suitability for irrigation, and the useful 
life expectancy of plumbing features. As a result, some municipal wells have been 
decommissioned or are considered unreliable. 

The existing intermediate aquifer groundwater supply also contains elevated 
concentrations of dissolved minerals, which, while safe for human ingestion, may 
result in exceeding anticipated future Waste Discharge Requirements (WDRs) 
applicable to the Project Partners’ wastewater treatment systems unless special or 
experimental treatment processes are installed. The Project Partners also anticipate 
that more stringent water quality standards will be established by the governing 
regulatory agencies, and these standards may reduce the quantity of groundwater 
supply presently available for public consumption.  

Each Project Partner anticipates that continued population growth and development 
within its respective service area will require additional water supplies to meet future 
increases in demand, and there is uncertainty whether the existing groundwater 
supply alone would be sufficient to meet these increased demands. 

Continuing groundwater withdrawals from the deep aquifer at present or increased 
future rates may cause or contribute to surface subsidence in Yolo County. Adverse 
effects associated with ground-level subsidence include reductions in groundwater 
aquifer storage capacity, modified surface drainage patterns, and reduced flood 
protection.

Davis-Woodland Water Supply Project EIR 7 ESA / 205413 
Notice of Preparation April 2006 



2.0  Description of Proposed Project 

The need for the Project has evolved over a number of years as Davis, Woodland and UC Davis 
have been investigating options to improve the quality and reliability of their drinking water 
supplies. Work completed by Davis/UC Davis and Woodland includes the following studies:  

Future Water Supply Needs Study (1996)
This study concluded that Davis should further evaluate (1) the adequacy of deep wells to provide 
additional and better quality water supply than the water produced from the intermediate aquifer 
and (2) the feasibility of using surface water as a supplementary supply. This study included the 
evaluation of eight alternative means of obtaining adequate water supply; these alternatives can 
be divided into three broad categories:  continued complete reliance on groundwater, complete 
conversion to a surface water supply, and conjunctive use of groundwater and surface water. A 
number of sources of supply were evaluated, as were many alternatives to improve supply quality 
and reliability. 

City of Davis/UC Davis Joint Water Supply Feasibility Study (2002)
Davis and UC Davis, working together on two deep aquifer studies, investigated the potential 
yield and the risks associated with more reliance on the deep aquifer as a primary source of 
supply (water produced from the deep aquifer is generally higher quality [i.e., lower salinity] than 
that from the intermediate aquifer). This work, conducted over a multi-year period, concluded 
that (1) water quality from the deep aquifer, while better than the intermediate aquifer, would not 
meet all anticipated future drinking water and wastewater quality objectives and standards and 
(2) complete reliance upon the deep aquifer to supply the future demands of Davis and UC Davis 
would carry significant potential risks of subsidence impacts, well interference and drawdown 
effects and quality degradation over time. It was further concluded that a surface supply was the 
highest quality source available and should be seriously considered as a primary water source to 
be supplemented with groundwater from the deep aquifer to meet peak-day demands. 

A Water Supply Feasibility Study evaluated the feasibility and cost of a number of water supply 
alternatives, including surface and groundwater that could serve the two agencies in the future. 
This work concluded that acquisition of a supplemental surface water supply was essential for 
long-term improvements in water quality (including both drinking water and wastewater 
objectives) and reliability needed for Davis and UC Davis. 

City of Woodland Surface Water Supply Master Plan (1999)
The 1999 Water Supply Master Plan evaluated a number of alternatives for meeting Woodland’s 
future water demand and concluded that use of Sacramento River water could help meet future 
demands and improve the quality of Woodland’s water supply.  

City of Woodland Surface Water Supply Project Draft Report (2004)
The Surface Water Supply Feasibility Study, completed in 2004, evaluated four alternatives for 
supplementing Woodland’s water supply by making use of Sacramento River water rights:
(1) direct use of Sacramento River water by agriculture surrounding Woodland, freeing up more 
groundwater for use by Woodland; (2) direct use of Sacramento River water by Woodland when 
the surface water was available, and use of groundwater when surface water was unavailable; 
(3) diversion of surface water into a reservoir near Woodland to allow Woodland’s direct use of 
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surface water all year around; and (4) a combination of use by Woodland and surrounding 
agriculture. When this report was prepared, Woodland selected diversion into a reservoir for year-
round use as its preferred alternative. 

Davis/UC Davis/Woodland Joint Water Supply Project Study (2004)
In summer 2004, Woodland joined with Davis and UC Davis to conduct a study of water supply 
projects that could be configured to serve the needs of all three agencies. The study analyzed 
three alternative means of meeting future water demands, including use of surface water to meet 
average-day and most of the maximum-day demands and use of groundwater to meet remaining 
peak demands.

Alternatives evaluated in some detail included (1) diversion and treatment of surface water at the 
West Sacramento Bryte Bend Water Treatment Plant, with delivery to Davis and UC Davis 
(Woodland would not be served with this alternative); (2) diversion at a new intake facility on the 
Sacramento River near the Sacramento Weir, treatment at a new plant near the Davis Wastewater 
Treatment Plant, and delivery of treated water to all three agencies; and (3) diversion at the 
Reclamation District (RD) 2035 Sacramento River Pumping Station, treatment at a new plant 
near the Woodland Regional Park site, and delivery of treated water to all three agencies. West 
Sacramento has concluded that there is insufficient space at its Bryte Bend Water Treatment Plant 
site to accommodate an expansion of the plant to meet Davis, Woodland and UC Davis’ needs, so 
that alternative is not viable.  

Based on the results of all of these studies, the Project Partners have concluded that there is a 
need for them to obtain rights to appropriate water from the Sacramento River to meet the 
anticipated future water demand within their respective service areas.  

Planned Future Water Demand 
Annual and monthly water demands for 2005 for each of the Project Partners are listed in Table 1. 
The combined total water demand for the Project Partners is estimated to reach about 
58,000 acre-feet per year by 2040 (West Yost, 2004). The year 2040 was chosen as the long-term 
planning horizon because it would encompass the 35-year life cycle expectancy of most Project 
components subject to replacement or retrofit.  

TABLE 1 
PROJECT PARTNERS’ WATER DEMAND IN 2005 

Monthly Water Use (Acre-Feet) 
Project

Partners Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Davis 15,175 689 607 770 1,080 1,410 1,777 2,035 1,998 1,722 1,425 944 715

UC Davis 3,200 164 197 244 217 251 327 411 364 322 281 230 192

Woodland 15,225 737 652 877 1,039 1,409 1,770 2,048 1,916 1,667 1,385 908 819

SOURCE:  City of Davis, 2004, UC Davis, 2004, City of Woodland, 2004 
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The Project Partners will select a preferred Project that will include the following five 
components, which are described in more detail in the discussions provided below: 

Diversion and intake facility 
Conveyance pipeline 
Water treatment plant 
New groundwater wells 
Local distribution facilities 

As discussed in more detail below, the Project Partners have identified multiple locations for the 
diversion and intake facility, conveyance pipeline, and water treatment plant. (See Figure 1, 
identifying options for locating the diversion/intake facilities, conveyance pipeline, and water 
treatment plant.) At this time, the Project Partners have not identified a preferred location for any 
of these three Project components. Each of the available locations for these Project components 
will be analyzed in the EIR, and the preferred Project will be selected from among these options, 
based on the environmental analysis and other relevant factors. 

Diversion and Intake Facility 
The Project will include diversion and intake facilities to divert surface water supplies from the 
Sacramento River. As shown by the pink circles on Figure 1, the Project Partners have identified 
three possible location options for the diversion/intake facilities. Each of these three possible 
locations for the diversion/intake facilities will be considered in the EIR.  

Diversion/Intake Option 1 consists of diversion at River Mile 70.5, where a new 400-cubic-foot-
per-second (cfs) capacity water intake structure would be constructed to serve the needs of both 
RD 2035 and the Project Partners. This new facility would replace RD 2035’s present 400 cfs 
capacity unscreened intake facility. 

Diversion/Intake Option 2 consists of diversion at River Mile 67.75 through a new 92 cfs capacity 
intake structure constructed to serve the needs of the Project Partners. 

Diversion/Intake Option 3 consists of diversion at River Mile 63.5. As with Diversion/Intake 
Option 2, this diversion would be accomplished via a new 92 cfs capacity intake structure 
designed to serve only the Project Partners. 

Regardless of which of the three location options is ultimately selected, the configuration of the 
Diversion/Intake facility will be similar. Figure 2 illustrates the plan and profile view of a typical 
in-river diversion and intake facility. The top of the structure would extend above the 100-year 
flood elevation of the Sacramento River and would have an access bridge to connect the structure 
to the adjacent shore.

The in-river diversion structure would be equipped with either flat-plate or cylindrical-tee 
stainless-steel state-of-the-art fish screens. The structure would be designed to minimize eddies. 
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2.0  Description of Proposed Project 

Pumps and electrical equipment would be installed on the operating floor to provide clearance 
between the bottom of the access bridge and the 100-year flood stage. The operating floor would 
be enclosed in a building to provide security and protect the equipment.  

The screens would be oriented so that the screen face would be parallel to the river flow, and so 
that upstream and downstream transitions would minimize the formation of eddies. Depending on 
regulatory agency preference, either a flat-screen or tee-screen would be installed. 

A uniform approach velocity of less than 0.33-foot per second would be provided across the face 
of the screen. The entire fish screen would be capable of completing one automatic cleaning cycle 
every five minutes. The Project Partners plan to coordinate with the National Marine Fisheries 
Service/National Oceanic Atmospheric Administration–Fisheries, U.S. Fish and Wildlife Service, 
and California Department of Fish and Game to develop site-specific requirements for the intake 
screens.  

Conveyance Pipeline 
The Project will include conveyance pipelines to connect the Diversion/Intake Facility with the 
Water Treatment Plant. As shown by the blue, orange, and pink lines on Figure 1, each of the 
Diversion/Intake and the Water Treatment Plant Options being considered by the Project Partners 
would involve a different Conveyance Pipeline Alignment. These include: 

Conveyance Pipeline Alignment 1 - from Diversion/Intake Option 1 (diversion at 
River Mile 70.5 in joint RD 2035/Project Partner facilities) to Water Treatment Plant 
Option 1 (a new plant near the Woodland Regional Park site, described below). 
Untreated water diverted from the Sacramento River would be conveyed to the water 
treatment facilities through either a 4.5-mile-long, 60-inch-diameter buried pipeline 
or dual 4.5-mile-long, 42-inch-diameter pipelines.  

Conveyance Pipeline Alignment 2 - from Diversion/Intake Option 2 (diversion at 
River Mile 67.75 in new Project Partner facilities) to Water Treatment Plant Option 2 
(a new plant near the Woodland Regional Park site, described below). Untreated 
water would be conveyed to a new WTP located southeast of Woodland through a 
buried 7.5-mile-long, 60-inch-diameter buried pipeline or dual 7.5-mile-long, 
42-inch-diameter pipelines.

Conveyance Pipeline Alignment 3 - from Diversion/Intake Option 3 (diversion at 
River Mile 63.5 in new Project Partner facilities) to Water Treatment Plant Option 3 
(a new plant near the Davis Wastewater Treatment Plant, described below). A buried 
6.5-mile-long, 60-inch-diameter buried pipeline or dual 6.5-mile long, 42-inch-
diameter pipelines would convey water supplies from the intake to a new water 
treatment plant near Davis’ wastewater treatment plant. 

The Project Partners will need to select the corresponding Diversion/Intake Option and Water 
Treatment Plant Option to determine which Conveyance Pipeline Alignment Option will be 
needed. Regardless of which location is selected for the pipeline, though, the conveyance pipeline 
would be installed within public rights-of-way, where available. The pipeline would have 
appurtenant facilities such as blowoff vents, air and vacuum/air release valves, intertie stations, 
and access portals. 
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Air and vacuum valves would admit air into the pipe to prevent the formation of a vacuum that 
might result from valve operations, rapid draining (such as a line break), or column separation. 
Access portals would provide access into the pipelines for inspection, maintenance, and repair. 
Access points would consist of a flanged outlet oriented vertically; removal of the flange would 
be required for access. Typically, portals would be adjacent to or combined with other 
appurtenances and would be placed about 2,000 feet apart. 

Water Treatment Plant (WTP) 
The Project will include a water treatment plant (WTP) to treat the surface water diverted from 
the Sacramento River so that it can be used to meet the Project Partners’ water needs. As part of 
the Project, a new WTP, about 15 acres in size, would be constructed at a location that can be 
used to serve the treated water to each of the Project Partners. The WTP may be constructed in 
two stages to correspond with the actual water demands that are anticipated to develop in the 
Project Partners’ service areas.

It is anticipated that the first-stage treatment facilities would be sized to serve the Project 
Partners’ water demands from 2015 through the year 2025, while the second stage would be sized 
to serve the Project Partners’ water demands from about the year 2025 through the year 2040. 

As shown by the yellow squares on Figure 1, the Project Partners have identified three alternative 
locations for the Water Treatment Plant, each of which will be analyzed in the EIR. These are: 

Water Treatment Plant Option 1 – the new Water Treatment Plant would be located 
near County Road 22 and Hanson Way. 

Water Treatment Plant Option 2 – the new Water Treatment Plant would be located 
at the east end of County Road 24 

Water Treatment Plant Option 3 – the new Water Treatment Plant would be located 
near the existing Davis Wastewater Treatment Plant east of the intersection of 
County Road 105 and County Road 28H. 

Regardless of which location the Project Partners select, the new WTP would use conventional or 
advanced filtration technologies that have been successfully used to treat municipal and industrial 
water supplies for other urban water users. Regulating agencies have accepted these processes 
because they have reliably produced safe, aesthetically acceptable water supplies that meet the 
drinking water quality objectives specified in Title 22 of the California Code of Regulations. 
These regulations specify drinking water quality standards for bacteriological quality (pathogens), 
disinfection by-products, lead, copper, radioactivity, and maximum contaminant levels for 
specific inorganic and organic chemicals. In addition, a 0.2-milligram-per-liter disinfectant 
residual must be maintained in the system. 

The following components comprise a typical surface water treatment facility: 

Chemical addition and rapid mixing 
Coagulation/flocculation and clarification 
Filtration
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Disinfection

Advanced filtration technologies may eliminate one or more of these components.

Local Water Distribution Facilities 
Local water distribution facilities required for the implementation of this Project include new 
distribution pipelines within the Cities of Davis and Woodland, a connecting pipeline between 
Davis and UC Davis, and a series of pump stations, water storage facilities, vaults, and other 
appurtenant facilities to operate and maintain the water supply systems. The anticipated local 
distribution facilities are shown on Figure 1 with red lines and light orange triangles. Local water 
distribution facilities would be similar under each of the Diversion/Intake or WTP options.

New Groundwater Wells 
New groundwater wells will be needed to meet current water demands in Davis, Woodland, and 
UC Davis, especially as existing intermediate-depth wells are taken out of service. New wells 
may also be needed to meet future peak daily demands.  

Each Project Partner would independently manage its own groundwater wells and supplies. As 
wells become obsolete or unusable, the Project Partners would close and abandon wells, 
consistent with applicable ordinances. New wells are expected to extend into the deeper aquifer, 
eventually replacing wells that currently pump water from only the intermediate-depth 
groundwater aquifer. 

Water Transfer 
The Project Partners have applied for permits to divert surface water from the Sacramento River. 
Diversions under these permits will be subject to Standard Water Right Permit Term 91, which 
prohibits diversions when water is being released from storage in CVP or SWP reservoirs to meet 
in basin entitlements. To have a surface water supply during such conditions (which typically 
occur in the summer months), the Project Partners would enter into water supply transfer 
agreements with one or more senior water rights holders. The following senior water rights 
holders have authorized Davis to include discussion of potential transfers under their water rights 
in the EIR: 

Anderson-Cottonwood Irrigation District 
Browns Valley Irrigation District 
Natomas Central Mutual Water Company 
RD 108 
River Garden Farms 
Swanston Properties 

Additional potential water transfer opportunities and parties may be identified and analyzed in the 
EIR.
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The Project Partners expect to negotiate a water transfer agreement with one or more of these 
potential transferors after certification of the EIR. Water for transfer would be created when the 
potential transferor would:

Implement a groundwater substitution program by pumping groundwater in lieu of 
using its surface water supplies during some months, thereby freeing up surface 
water for transfer to the Project Partners during these months. 

Release water from storage for transfer to the Project Partners.  

Implement conservation measures and transfer the conserved water to the Project 
Partners.

It is expected that the purchase agreement for this supplemental water supply would be for a long-
term period (extending from 30 to 50 years) and would include a right for renewal to ensure a 
long-term supply for the Project Partners.  

As required by CEQA, the EIR will analyze a reasonable range of feasible alternatives. 
Alternatives may be eliminated from detailed discussion if they are found not to be feasible, they 
fail to meet the Project Partners’ objectives, or they are not environmentally superior to the 
Project. A discussion will be provided to explain why the alternative was eliminated from 
detailed consideration. 

No Project Alternative 
As required by CEQA, the EIR will include an analysis of the No Project Alternative. If the No 
Project Alternative were implemented, the Project Partners would not acquire a new surface water 
supply from the Sacramento River or construct or operate new surface water diversion/intake and 
conveyance facilities. Instead, the Project Partners would continue to rely solely on groundwater 
supplies to meet their future demand.

Under the No Project Alternative, the Project Partners would have to expand their water supply 
systems to meet additional demand. Continued reliance on the intermediate depth aquifer would 
likely require demineralization to reduce the TDS level. The brine produced in the treatment 
process would have to be disposed of, and the Project Partners would have to construct facilities 
to accomplish this. Individual wellhead treatment systems probably will be required to ensure 
compliance with anticipated future drinking water and wastewater discharge standards. Many of 
the intermediate-depth wells cannot accommodate on-site wellhead treatment improvements. 
Obtaining sites within the urban area to construct new replacement wells and install wellhead 
treatment units for demineralization would likely require the condemnation of private residences 
or other private property. 
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Also, the wells in the intermediate-depth aquifer will all need to be replaced over time because of 
the age of the facilities. For the reasons set forth above, new wells would likely be drilled in the 
deep aquifer.

Davis, Woodland, and UC Davis also would likely need to install additional wastewater treatment 
systems to be able to comply with anticipated future regulations affecting their treated wastewater 
effluent discharges. 

Thus, the No Project Alternative assumes that additional groundwater wells would be drilled and 
operated, as needed, to meet local water demand and to replace older wells that cannot meet water 
quality or water volume requirements according to future population growth and development 
patterns. Each Project Partner would continue to operate its well system independently, according 
to its individual needs.  

Water Supply Alternatives 
The EIR will discuss several potential means of obtaining additional water supply of adequate 
quality to meet the Project Partners’ needs.

Water Supply Alternative 1 
With implementation of this alternative, the Project Partners would seek a reduced amount of 
surface water that would be sufficient to supply the Project Partners’ anticipated needs through 
2030 but would not provide for water needs past that date. This alternative would be limited in 
size to meet a total demand of about 51,000 af/yr.  

The appropriation of this water would be consistent with State Water Resources Control Board’s 
(SWRCB) Standard Water Right Permit Term 91. Term 91 specifies diversion limitations on 
certain junior water rights in the Sacramento Valley, prohibiting diversion under these rights 
when in-basin entitlements require the release of supplemental Project water by the Central 
Valley Project (CVP) or the State Water Project (SWP).

Water transferred to the Project Partners from senior water right holders willing to provide water 
from their supplies through groundwater substitution or water conservation programs.1 This 
water would be used by the Project Partners during those periods of the year when they could not 
divert water under their own water rights (i.e., when Standard Water Right Term 91 is in effect). 

The Project Partners would continue to use groundwater to meet summer daily peaking demands 
and possibly other drier water-year conditions that could not be met with surface water supplies.  

1  Under groundwater substitution programs, surface water currently used to irrigate agricultural crops in the senior 
water right holders’ service areas would be transferred to the Project Partners, and the senior water right holders 
would pump groundwater in their service areas to replace the transferred water. Under water conservation 
programs, the senior water right holders would implement water conservation measures in their service areas that 
would reduce their diversions and consumptive uses of surface water, and the water freed up from such 
conservation would be transferred to the Project Partners. 
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Water Supply Alternative 2 
Under this alternative, the Project Partners would seek a reduced amount of surface water which 
would be sufficient to supply the Project Partners’ anticipated needs under the population and 
land uses planned for in Davis’ and Woodland’s adopted General Plans and UC Davis’ adopted 
Long-Range Development Plan. Because the buildout horizons under the current adopted plans 
for Davis, UC Davis, and Woodland are 2010, 2015, and 2025, respectively, this alternative 
would supply the Project Partners’ water needs as forecast through those dates but would not 
provide for water needs arising thereafter. Term 91 limitations would still apply to this diversion, 
and the Project Partners likely would still need to enter into transfer agreements with existing 
Sacramento River water rights holders to obtain surface water supplies for the summer months. 
The Project Partners would still be able to supplement their surface water supplies with 
groundwater. This alternative would be limited in size to meet a total demand of about 
43,000 af/yr.  

Water Supply Alternative 3 
With implementation of this alternative, the Project Partners would supply all future water needs 
through aggressive water conservation programs designed to keep water demand at its existing 
levels. The Project Partners already rely on water conservation measures (as outlined in their 
respective water management plans) to reduce future water demand. This alternative assumes that 
much more aggressive water conservation programs, far exceeding the best management practices 
currently being employed by the Project Partners, would be implemented and would be sufficient 
to meet the Project Partners’ anticipated future water demands.  

Under this alternative, the Project Partners would continue to rely primarily or exclusively on 
groundwater to meet their water supply needs. Each Project Partner would continue to operate its 
well system independently, according to its individual needs. Older wells that cannot meet water 
quality or water volume requirements would still need to be replaced, and new wells likely would 
be drilled in the deeper aquifer. The Project Partners likely would need to install additional 
wastewater treatment systems to be able to comply with anticipated future regulations of their 
treated wastewater effluent discharges. Moreover, increased water use efficiency will increase 
wastewater strength, including total dissolved solids (TDS), and eliminating excessive TDS and 
other constituents may require advanced wastewater treatment technologies such as reverse 
osmosis or micro-filtration.

More aggressive levels of conservation would therefore hamper the ability of the Project Partners 
to achieve their waste discharge standards without also integrating facilities to demineralize the 
wastewater effluent. The Project Partners would likely have to construct new wastewater 
treatment plants incorporating these technologies; construction of these facilities would entail its 
own set of environmental impacts. The Project Partners also likely would need to install 
individual wellhead treatment systems to ensure compliance with anticipated future drinking 
water standards.  
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Water Supply Alternative 4 
With implementation of this alternative, the Project Partners would stop using their existing 
groundwater supplies and would rely exclusively on surface water to meet all their future water 
supply needs. This alternative would require increased diversion and pipeline capacities that 
would only be used on an intermittent basis during peak demand periods. Term 91 would still 
apply to the appropriation of Sacramento River water, so the new area of origin appropriation 
could not be used to meet water demand in most summer months. Consequently, this alternative 
would require transfers under existing senior water rights to meet peak demand periods. 

Water Supply Alternative 5 
Under this alternative, the Project Partners would continue to rely on groundwater but would 
obtain surface water supplies to meet anticipated future demand through new water-right permits 
and by purchasing water from senior water rights holders on the Sacramento River.  

Alternative Diversion/Intake Facility, Conveyance Pipeline and Water 
Treatment Plant Locations 
As indicated above in the Project description, the preferred Project is obtaining surface water 
supply capable of being used in conjunction with groundwater to meet the estimated 2040 
demand of the Project Partners. This preferred Project has several components, including (1) a 
Diversion/Intake Facility, (2) a Conveyance Pipeline, and (3) a Water Treatment Plant. The 
Project Partners are considering three possible locations for each of these Project components.  

Alternatives Eliminated from Further Consideration 
In accordance with CEQA, the No Project alternative may be different from a “No Development” 
alternative. For this Project, the No Project alternative assumes that increased future demand for 
water will be met by the Project Partners’ continued reliance on groundwater supplies. In 
contrast, a No Development alternative would eliminate the increase in future water demand by 
assuming that the Project Partners can “freeze” their populations and land uses at their currently 
existing (baseline) levels. This alternative would not permit growth even at the levels anticipated 
and planned for in each of the Project Partners’ respective adopted plans. This alternative also 
would not allow Davis and Woodland to meet their obligation to accept their share of anticipated 
future regional housing needs. For these and other reasons, the “No Development” alternative is 
considered to be legally, socially, economically, and otherwise infeasible, and it has been 
eliminated from further consideration in the EIR.  
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3.0  Environmental Checklist 

On the basis of this initial study: 

I find that the proposed project COULD NOT have a significant effect on the environment, 
and a NEGATIVE DECLARATION will be prepared. 

I find that although the proposed project could have a significant effect on the 
environment, there will not be a significant effect in this case because revisions in the 
project have been made by or agreed to by the project proponent. A MITIGATED 
NEGATIVE DECLARATION will be prepared.  

I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

I find that the proposed project MAY have a “potentially significant impact” or 
“potentially significant unless mitigated” impact on the environment, but at least one effect 
1) has been adequately analyzed in an earlier document pursuant to applicable legal 
standards, and 2) has been addressed by mitigation measures based on the earlier analysis 
as described on attached sheets. An ENVIRONMENTAL IMPACT REPORT is required, 
but it must analyze only the effects that remain to be addressed.  

I find that although the proposed project could have a significant effect on the 
environment, because all potentially significant effects (a) have been analyzed adequately 
in an earlier EIR or NEGATIVE DECLARATION pursuant to applicable standards, and 
(b) have been avoided or mitigated pursuant to that earlier EIR or NEGATIVE 
DECLARATION, including revisions or mitigation measures that are imposed upon the 
proposed project, no further environmental documentation is required.  

 April 28, 2006 
Signature Date

Richard Hunn  Jacques DeBra/City of Davis 
Printed Name For
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The proposed project could potentially affect the environmental factor(s) checked below. The 
following pages present a more detailed checklist and discussion of each environmental factor. 

 Aesthetics  Agriculture Resources  Air Quality 

 Biological Resources  Cultural Resources  Geology, Soils and Seismicity 

 Hazards and Hazardous Materials  Hydrology and Water Quality  Land Use and Land Use Planning 

 Mineral Resources  Noise  Population and Housing 

 Public Services  Recreation  Transportation and Traffic 

 Utilities and Service Systems  Mandatory Findings of Significance   

This Initial Study was prepared to support the Notice of Preparation for the Davis-Woodland 
Water Supply Project (Project) Environmental Impact Report (EIR). This Initial Study presents 
responses for the checklist items under each of the resource topics addressed. All responses take 
into account the whole of the action involved, including direct and indirect effects of project 
implementation, and construction and operation of project facilities. 

In instances where Davis has determined that a particular physical impact may occur, the 
checklist responses provide an initial indication of whether the impact is potentially significant, 
less than significant with mitigation, or less than significant. Because the City has already elected 
to prepare an EIR, this initial study does not include a detailed discussion for those impacts 
identified as potentially significant, less than significant with mitigation, or less than significant. 
Rather, the responses indicate that further discussion in support of the findings will be provided 
in the EIR. In instances, where the City anticipates the need for mitigation for a potentially 
significant impact, this finding is noted with further elaboration to be provided in the EIR.  

For each issue area addressed in the initial study, the City has identified appropriate significance 
criteria or thresholds used to evaluate each topic. 
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

1. AESTHETICS—Would the project:

a) Have a substantial adverse effect on a scenic 
vista?

b) Substantially damage scenic resources, including, 
but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway? 

c) Substantially degrade the existing visual character 
or quality of the site and its surroundings? 

d) Create a new source of substantial light or glare 
which would adversely affect day or nighttime 
views in the area? 

Discussion 
a) The Project is not located within a local or state-designated scenic vista and would not 

result in substantial adverse impacts to a scenic vista. The impact is considered less than 
significant and will be analyzed in the EIR. 

b) The Project is not located in close proximity to a state-designated scenic highway. For this 
reason, the Project would not damage any scenic resources within a state highway and no 
impact is expected. 

c)  The Project could include a new intake facility, or reconstruct an existing intake facility, on 
the Sacramento River which would be visible in the immediate vicinity, including areas on 
the east side of the river. At the Alternative 1 intake site, the Reclamation District 2035 
intake would be replaced with a new intake structure. In addition to the permanent 
installation of a diversion facility, temporary changes to the visual character of construction 
areas will result when construction equipment, materials, and crews are introduced. 
Pipeline installation will also temporarily alter local visual resources until pipeline 
construction is complete and the disturbed areas are restored or stabilized. These impacts 
are considered potentially significant and will be analyzed in the EIR.  

d) New security lighting would be utilized as part of the Project. At the Alternative 1 
diversion site, the lighting intensity would be comparable to lighting at existing facilities. 
However, at new diversion sites, the Project would add an additional source of nighttime 
lighting. Mitigation requirements are available to minimize the impacts resulting from light 
and glare to levels considered less than significant. Evaluation of this potential impact will 
be included in the EIR.  
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

2. AGRICULTURE RESOURCES-Would the project: 

a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance, as shown on 
the maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the California 
Resources Agency, to non-agricultural use?  

b) Conflict with existing zoning for agricultural use, or 
a Williamson Act contract? 

c) Involve other changes in the existing environment 
which, due to their location or nature, could result 
in conversion of Farmland of Statewide 
Importance, to non-agricultural use? 

Discussion 
a) Much of the land within the Project area has been designated as important farmlands by the 

Department of Conservation. Project facilities could displace agricultural production on 
lands because of installation of the untreated water and distribution pipelines, water 
treatment facilities, and other auxiliary facilities (e.g., pump stations). The Project may also 
reduce demand on local groundwater supplies enabling existing groundwater to be 
available for irrigated agricultural purposes. Impacts to agricultural lands would be 
expected to be less than significant with mitigation (e.g., compensation for losses in 
production). Analysis of impacts to important farmlands will be provided in the EIR.  

b) The Project area contains numerous properties currently managed under a Williamson Act 
contract. To the extent feasible, contract lands would be avoided or conflicts with 
agricultural use minimized. Analysis of impacts to contract lands and potential mitigation 
will be presented in the EIR. This impact would be expected to be less than significant with 
mitigation.

c) The Project would not substantially change development patterns which, due to their 
location or nature would result in the conversion of farmland to non-agricultural use. This 
impact would be expected to be less than significant with mitigation and will be analyzed 
in the EIR.
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

3. AIR QUALITY - Would the project: 

a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

b) Violate any air quality standard or contribute 
substantially to an existing or projected air quality 
violation?

c) Result in a cumulatively considerable net increase 
of any criteria pollutant for which the project 
region is non-attainment under an applicable 
federal or state ambient air quality standard 
(including releasing emissions which exceed 
quantitative thresholds for ozone precursors)? 

d) Expose sensitive receptors to substantial pollutant 
concentrations?

e) Create objectionable odors affecting a substantial 
number of people? 

Discussion 
a) The Project area is located in the south-central portion of the Sacramento Valley Air Basin 

(SVAB). The SVAB is designated non-attainment for ozone and respirable particulate 
matter (PM10). The Project would take place in an area for which ozone and PM10 plans 
have been developed. Construction emissions will be managed in accordance with the 
requirements of the Yolo-Solano Air Quality Management District. Impacts on air quality 
are considered to be less than significant and will be analyzed in the EIR. 

b) Construction-related activities resulting from the Project would result in the generation of 
criteria air pollutants, including NOx, ROG, and PM10, from construction equipment, truck 
exhaust, soil disturbance, and wind erosion. The Project Partners may be required to 
implement appropriate measures to reduce these effects to a less-than-significant level. 
Estimated construction emissions will be discussed in the EIR.

c) Operation of the Project would result in a minimal increase in criteria air pollutants. 
Calculations in support of this conclusion will be provided in the EIR. This impact is 
expected to be less than significant with mitigation and will be analyzed in the EIR 

d) Pipelines to convey and distribute untreated water are expected to be constructed near 
residential land uses. With the implementation of the measures prescribed in question (b), 
construction of the Project would not significantly affect local sensitive receptors and the 
impact is considered less than significant and will be analyzed in the EIR. 
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e) Implementation of the Project would not create a source of objectionable odors. 
Consequently, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

4. BIOLOGICAL RESOURCES— 
Would the project: 

a) Have a substantial adverse effect, either directly 
or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, 
or regulations, or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service? 

b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, or 
regulations or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service? 

c) Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404 of 
the Clean Water Act (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means?

d) Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species 
or with established native resident or migratory 
wildlife corridors, or impede the use of native 
wildlife nursery sites? 

e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 

Discussion 
a) Requirements imposed by agencies with regulatory jurisdiction will require that the Project 

is designed, constructed, and operated in a way that will minimize significant adverse 
impacts, either directly or through habitat modifications, to endangered, rare, or threatened 
species, as listed in 14 CCR 670.2 or 670.5 or in 50 CFR 17.11 or 17.12. The EIR will 
include an evaluation of potentially occurring species, including the following:   

Fish Species. Because the Project would involve work within the Sacramento River, 
the most important special-status species to consider are the endangered winter-run 
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Chinook salmon and the threatened delta smelt, and spring-run Chinook salmon and 
Central Valley steelhead trout.  

Valley Elderberry Longhorn Beetle (VELB). The Project area has not been surveyed 
for suitable habitat for the federally threatened valley elderberry longhorn beetle 
(Desmocerus californicus dimorphus) (VELB). As part of the EIR, investigation of 
all Project facilities will be surveyed to determine the presence elderberry shrubs and 
the likelihood of VELB. In instances where shrubs are identified, appropriate 
mitigation consistent with current protocols would be identified.  

Giant Garter Snake. Potentially suitable giant garter snake habitat may occur within 
irrigation ditches and natural drainage ways that may be crossed by the Project. 
Surveys will be conducted in support of the EIR to determine potential effects to 
giant garter snake and appropriate mitigation applied where necessary.  

Swainson’s Hawk. Suitable nesting habitat for Swainson’s hawk (Buteo swainsoni) is 
found adjacent to the Sacramento River within the valley riparian habitat. 
Additionally, the construction of the water treatment plant (WTP) and pipelines may 
affect foraging habitat. Formal surveys will be conducted for the EIR to determine 
potential effects to Swainson’s hawk and appropriate mitigation measures will be 
applied where necessary. 

Based on the habitats found in the Project area, the following special-status species will 
also be addressed in the EIR: 

Bank swallow – Riparia riparia
Tricolored blackbird - Agelaius tricolor
White-tailed kite – Elanus leucurus
Western burrowing owl – Athene cunicularia
Aleutian cackling goose – Branta hutchinsii leucopareia

The construction of the Project may affect potential habitat for these species. In addition, 
other nesting birds (such as migratory birds protected by the Migratory Bird Treaty Act) 
may also be affected by the Project. To compensate for potential impacts, mitigation 
measures will be prescribed to minimize impacts. 

Several special-status plant species may inhabit areas that would be affected by the 
alternative facility locations. These species will be identified and discussed in the EIR. 

b) Construction of Project facilities will occur in riparian areas and possibly occur in other 
sensitive plant communities, such as wetlands. Existing plans will be reviewed to determine 
potential conflict with policies of state and federal agencies. This impact is expected to be 
less than significant with mitigation and will be analyzed in the EIR. 

c) The Project would place fill in the Sacramento River in conjunction with the installation of 
the diversion facilities. In addition, irrigation channels and drainage may be modified as 
part of installing the conveyance pipeline from the proposed diversion facilities. Effects to 
wetlands and waters of the U.S. will be addressed in the EIR. This impact is expected to be 
less than significant with mitigation and will be analyzed in the EIR. 
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d) The Project is not expected to substantially interfere with the movement or migration of 
species found in the area. Local movement may be obstructed during construction. 
Measures to minimize potential impacts will be identified in the EIR. This impact is 
expected to be less than significant and will be analyzed in the EIR. 

e) Local and regional policies will be addressed to determine potential conflicts with 
construction and operation of Project facilities. This impact is expected to be less than 
significant with mitigation and will be analyzed in the EIR.  

f) The Project will be assessed to determine its potential to conflict with the Yolo County 
Habitat Conservation Plan (HCP) and Natural Conservation Community Plan (NCCP). 
This impact is expected to be less than significant with mitigation and will be analyzed in 
the EIR.

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

5. CULTURAL RESOURCES— 
Would the project: 

a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
§15064.5?

b) Cause a substantial adverse change in the 
significance of a unique archaeological resource 
pursuant to §15064.5? 

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

d) Disturb any human remains, including those 
interred outside of formal cemeteries? 

Discussion 
a) A records search of all pertinent survey and site data will be conducted to determine if 

historic structures and/or resources are present within the Project area. This impact is 
expected to be less than significant with mitigation. A further evaluation in support of this 
conclusion will be provided in the EIR.  

b) A formal records search of pertinent survey and site data will be conducted as part of the 
EIR to determine if archaeological resources are present within the Project area. This 
impact is expected to be less than significant with mitigation. 
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c) The Project is not likely to destroy, either directly or indirectly, a unique paleontological 
resource or site or geological feature. The implementation of mitigation prescribed in the 
EIR is expected to reduce potential impacts to a less-than-significant level.  

d) In the event that human remains are discovered, work within the immediate vicinity of the 
find will be stopped and the Yolo County Sheriff-Coroner will be notified immediately. 
Work will only resume after the investigation and in accordance with any requirements and 
procedures imposed by the Yolo County Sheriff-Coroner. If determined to be Native 
American origin, coordination with the California Native American Heritage Commission 
will be undertaken. Mitigation requirements contained in the EIR will ensure a less-than-
significant impact.

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

6. GEOLOGY, SOILS, AND SEISMICITY— 
Would the project: 

a) Expose people or structures to potential 
substantial adverse effects, including the risk of 
loss, injury, or death involving: 

i) Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on 
other substantial evidence of a known fault?
(Refer to Division of Mines and Geology 
Special Publication 42.) 

ii) Strong seismic ground shaking? 

iii) Seismic-related ground failure, including 
liquefaction?

iv) Landslides? 

b) Result in substantial soil erosion or the loss of 
topsoil?

c) Be located on geologic unit or soil that is unstable, 
or that would become unstable as a result of the 
project, and potentially result in on- or offsite 
landslide, lateral spreading, subsidence, 
liquefaction, or collapse? 

d) Be located on expansive soil, as defined in 
Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or 
property? 

e) Have soils incapable of adequately supporting the 
use of septic tanks or alternative wastewater 
disposal systems where sewers are not available 
for the disposal of wastewater? 
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Discussion 
a) i) A review of Special Publication 42 for areas in the vicinity of the Project indicates that 

the site is not within an Alquist-Priolo Earthquake Fault Zone (CGS Special 
Publication 42, 1999). For this reason, impacts resulting from rupture of a known 
earthquake fault are considered less than significant and will be analyzed in the EIR. 

 ii) Due to the substantial distances of active fault sources from the Project, the risk of 
strong ground shaking is considered relatively low, when compared to other areas in 
California. Design of the Project in conformance with the 2001 California Building 
Code (CBC) Seismic Design Parameters for Seismic Zone 3 should be sufficient to 
prevent significant damage from ground shaking during seismic events resulting from 
movement on any of the local faults and/or fault systems. For these reasons, impacts 
resulting from seismic ground shaking are considered less than significant and will be 
analyzed in the EIR. 

 iii) The soils encountered in the Project area generally consist of inter-bedded sandy silts, 
silts, silty clays and clays; however, no formal subsurface exploration has been 
conducted to confirm this conclusion. Groundwater elevations in the immediate 
vicinity of the river are highly influenced by the water surface elevation of the 
Sacramento River. Accordingly, the potential for liquefaction, lateral spreading, 
differential settlement during the maximum credible earthquake is considered 
minimal. Design of the Project in conformance with the 2001 CBC Seismic Design 
Parameters for Seismic Zone 3 should be sufficient to prevent significant damage from 
seismically induced ground failure. This impact is expected to be less than significant 
and will be analyzed in the EIR.

 iv) The Project area is generally level, with the exception of the levee along the western 
perimeter of the Sacramento River. The placement of new facilities on levees and on 
the land-side of the levee could destabilize the levee embankment. The levee 
alterations would be designed in accordance with the requirements of the State 
Reclamation Board, local levee maintenance district, and recommendations of the 
Project engineer. This impact is expected to be less than significant with mitigation 
and will be analyzed in the EIR. 

b) During Project construction, grading and other soil-disturbing activities may introduce the 
potential for accelerated soil erosion. The Project would be required to prepare a Storm 
Water Pollution Prevention Plan (SWPPP) in accordance with Section 402 of the Clean 
Water Act. As a result, any potential impacts will be reduced to a less-than-significant level 
through the implementation of appropriate mitigation and will be analyzed in the EIR.

c) The Project will be constructed according to industry standards to protect proposed 
structures against hazards associated with unstable soil conditions, landslides, lateral 
spreading, subsidence, liquefaction, or collapse. With compliance with UBC criteria for 
Seismic Risk Zone 3, CBC amendments, and other applicable design standards, risks 
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associated with these geologic hazards would be minimized to a less-than-significant level 
and will be analyzed in the EIR. 

d) If unstable soil conditions are encountered, standard engineering practices will be 
incorporated into the Project to protect structures from the effects associated with 
expansive soils. As a result, the impact is considered to be less than significant and will be 
analyzed in the EIR. 

e) No additional new onsite wastewater treatment systems to support the Project are 
necessary. Consequently, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

7. HAZARDS AND HAZARDOUS MATERIALS 
Would the project: 

a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

b) Create a significant hazard to the public or the 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the 
environment?

c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or 
waste within one-quarter mile of an existing or 
proposed school? 

d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard to the 
public or the environment? 

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard 
for people residing or working in the project area? 

f) For a project within the vicinity of a private airstrip, 
would the project result in a safety hazard for 
people residing or working in the project area? 

g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 
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Less than 
Significant 

with
Mitigation 

Incorporation 

Potentially 
Significant 

Impact

Less-than-
Significant 

ImpactIssues (and Supporting Information Sources): No Impact 

7. HAZARDS AND HAZARDOUS MATERIALS 
Would the project: 

    

h) Expose people or structures to a significant risk of 
loss, injury or death involving wildland fires, 
including where wildlands are adjacent to urbanized 
areas or where residences are intermixed with 
wildlands? 

Discussion 
a) The construction of the Project and the increased routine transport, use, or disposal of 

hazardous materials would not create a significant hazard to the public or the environment. 
Operation of the WTP facility would include the routine transport of minor quantities of 
chemicals used in water treatment. These chemicals would be transported in accordance 
with county and state requirements. As a result, impacts are considered to be less than 
significant and will be analyzed in the EIR. 

b) Actions associated with the Project have the potential to accidentally release hazardous 
materials into the environment. However, the implementation of best management practices 
will be followed according to protocols recommended in the Project Partners’ or other 
applicable Hazardous Materials Management Plan (HMMP). In addition, the integration of 
standard transportation, handling, and disposal protocols make it further unlikely that an 
accidental release will occur during construction. For this reason, the Project would not 
create an additional significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into 
the environment. As a result, the impact is considered less than significant with mitigation 
prescribed in the HMMP. 

c) The proposed alternative WTP sites would not be located within one-quarter mile of a 
school. In considering the nature of the proposed facilities and minimal quantities and types 
of hazardous substances used during construction, there would be negligible impacts to 
local schools. As previously indicated in response to Items 7a and 7b, when the WTP is 
operational, hazardous materials will be transported, stored, and handled in a manner 
consistent with applicable regulations and guidelines. As a result, the impact is considered 
less than significant. 

d) A formal agency database search will be conducted to confirm the locations and types of 
hazardous material sites historically reported within the Project area. Nonetheless, during 
excavation, it is possible that contaminated soil and/or groundwater could be encountered, 
which may pose a health threat to construction workers, the public, and the environment. 
Implementation of mitigation that will be prescribed in the EIR would reduce the impact to 
a less-than-significant level. 
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e), f) The construction and operation of the proposed diversion, fish screens, WTP, and 
distribution pipelines would have no effect on preexisting safety hazards relative to any 
nearby public airport operations. For this reason, no impact would occur from the 
implementation of the Project. 

g) The Project Partners will be required to obtain encroachment permits for any crossing of 
County rights-of-way. Compliance with the encroachment permit and the mitigation 
prescribed in the EIR will ensure that the Project does not interfere with adopted 
emergency response plans or emergency evacuation plans. As a result, the impact is 
considered less than significant with mitigation and will be analyzed in the EIR. 

h) The Project is located in a rural area where the risk of wildland fire is considered to be low 
to moderate. Construction equipment shall be equipped with arresters in good working 
order. The Project is therefore not expected to expose people or structures to a significant 
risk of loss, injury, or death involving wildland fires. As a result, a less-than-significant 
impact is anticipated. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

8. HYDROLOGY AND WATER QUALITY— 
Would the project: 

a) Violate any water quality standards or waste 
discharge requirements? 

b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-existing 
nearby wells would drop to a level which would 
not support existing land uses or planned uses for 
which permits have been granted)? 

c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, in a manner that 
would result in substantial erosion of siltation on- 
or off-site? 

d) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner that would result in flooding on- or off-site? 

e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff? 
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Less than 
Significant 

with
Mitigation 

Incorporation 

Potentially 
Significant 

Impact

Less-than-
Significant 

ImpactIssues (and Supporting Information Sources): No Impact 

f) Place housing within a 100-year flood hazard area 
as mapped on a federal Flood Hazard Boundary 
or Flood Insurance Rate Map or other 
authoritative flood hazard delineation map? 

g) Place within a 100-year flood hazard area 
structures that would impede or redirect flood 
flows? 

h) Expose people or structures to a significant risk of 
loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or 
dam?

i) Expose people or structures to a significant risk of 
loss, injury or death involving inundation by 
seiche, tsunami, or mudflow? 

Discussion 
a) Construction activities within the Sacramento River and other waterways could increase 

turbidity, introduce oils and grease, and affect downstream salinity and water quality 
constituents in the Sacramento-San Joaquin Delta. Applicable water quality standards are 
delineated in the Water Quality Control Plan for the Sacramento and San Joaquin River 
Basins and the Water Quality Control Plan for the San Francisco Bay/Sacramento and San 
Joaquin Delta Estuary. 

In anticipation of potential water quality impacts, the Project Partners will implement a 
mitigation program during construction to minimize adverse impacts to water quality. 
Details of this program will be provided in the EIR. This impact is expected to be less than 
significant with mitigation. 

b) Dewatering operations may occur as part of constructing the Project and may result in 
localized and temporary lowering of the water table. However, these operations would use 
standard methods as required by the RWQCB’s General Dewatering Permit. Consequently, 
potential impacts to groundwater quantity and quality associated with Project construction 
are considered to be less than significant and will be analyzed in the EIR. 

The Project would reduce reliance on the regional groundwater basin as a municipal water 
supply source and therefore is expected to lessen the impacts of ongoing groundwater 
pumping. The EIR will evaluate this change in water supplies to characterize potential 
changes in groundwater use resulting from the Project’s implementation. Potential impacts 
on groundwater resulting from groundwater substitution water transfers will be identified 
and characterized. This impact is expected to be less than significant with mitigation.

c) Best management practices will be employed to control and minimize erosion potential, 
reestablish construction areas, and protect water quality. This impact is expected to be less 
than significant with mitigation and will be analyzed in the EIR. 
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d) Drainage patterns will be temporarily disrupted during Project construction. However, the 
Project will not increase the rate or amount of surface runoff in a manner that would result 
in on- or offsite flooding. As a result, runoff-related impacts are considered to be less-than-
significant with mitigation and will be analyzed in the EIR. 

e) The WTP would create new impervious surfaces. A drainage plan would minimize new 
sources of runoff in conjunction with associated non-point sources of pollution. Therefore, 
the Project is not expected to exceed the capacity of existing or planned storm water 
drainage systems, and impacts are considered to be less than significant with mitigation and 
will be analyzed in the EIR.

f) The Project would not include the construction or placement of housing within floodplains. 
Consequently, no impact is expected. 

g) The Project would place a new diversion facility within a 100-year flood zone of the 
Sacramento River, thereby carrying the potential to redirect or impede flood flows. An 
engineering hydraulic analysis will determine the extent of this potential interference with 
river flows and identify measures to minimize potential effects. With the implementation of 
engineering design features, this potential impact would be mitigated to a less-than-
significant level and will be analyzed in the EIR.

h) To ensure that the integrity of affected levees is not compromised, the Project will use 
appropriate standard engineering practices for stabilizing and compacting soils both during 
construction and following the installation of the proposed diversion and raw water 
pipeline. Construction plans, specifications, and inspections will be coordinated with the 
State Reclamation Board, U.S. Army Corps of Engineers, and local reclamation districts. 
Following completion of the Project, residual impacts would be less than significant with 
mitigation and will be analyzed in the EIR. 

i) Since the Project is not located near the ocean or any large water bodies, risks associated 
with seiche or tsunami are considered low. In addition, the Project site is essentially level, 
with minimal hazards from mudflows. Therefore, no impact is anticipated. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

9. LAND USE AND LAND USE PLANNING— 
Would the project: 

a) Physically divide an established community? 
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Less than 
Significant 

with
Mitigation 

Incorporation 

Potentially 
Significant 

Impact

Less-than-
Significant 

ImpactIssues (and Supporting Information Sources): No Impact 

b) Conflict with any applicable land use plan, policy, 
or regulation of an agency with jurisdiction over 
the project (including, but not limited to the 
general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect? 

c) Conflict with any applicable habitat conservation 
plan or natural community conservation plan? 

Discussion 
a) The Project would not construct any physical features that would divide an established 

community or neighborhoods. For this reason, no impact is expected. 

b) The Project would not alter current land uses, with the exception of the new WTP site. The 
Project would not conflict with applicable land use policies adopted for the purpose of 
avoiding or mitigating an environmental effect. For these reasons, impacts are anticipated 
to be less than significant and will be analyzed in the EIR. 

c) The Project is located within the boundaries of the Yolo County Habitat Conservation Plan 
(HCP) study area. Although not adopted, the EIR will address the Project’s potential 
consistency with likely provisions of the HCP as currently envisioned. This impact is 
expected to be less than significant with mitigation and will be analyzed in the EIR. 
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

10. MINERAL RESOURCES—Would the project: 

a) Result in the loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state? 

b) Result in the loss of availability of a locally-
important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan? 

Discussion 
a), b) The Project will be constructed on a site that has not been identified as a significant source 

of mineral resources. According to the Yolo County General Plan Background Report, 
mineral resources areas classified as MRZ-2 by the State Geologist are concentrated along 
Cache Creek, to the west of the Project area. Therefore, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

11. NOISE—Would the project: 

a) Result in exposure of persons to or generation of 
noise levels in excess of standards established in 
the local general plan or noise ordinance, or 
applicable standards of other agencies? 

b) Result in exposure of persons to or generation of 
excessive groundborne vibration or groundborne 
noise levels? 

c) Result in a substantial permanent increase in 
ambient noise levels in the project vicinity above 
levels existing without the project? 

d) Result in a substantial temporary or periodic 
increase in ambient noise levels in the project 
vicinity above levels existing without the project? 

e) For a project located within an airport land use 
plan area, or, where such a plan has not been 
adopted, in an area within two miles of a public 
airport or public use airport, would the project 
expose people residing or working in the area to 
excessive noise levels? 
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Less than 
Significant 

with
Mitigation 

Incorporation 

Potentially 
Significant 

Impact

Less-than-
Significant 

ImpactIssues (and Supporting Information Sources): No Impact 

f) For a project located in the vicinity of a private 
airstrip, would the project expose people residing 
or working in the project area to excessive noise 
levels?

Discussion 
a) The Project would generate temporary noise associated with the construction and 

installation of Project features. Operation of the Project would be limited to pumps and 
electrical and water treatment equipment. 

The Project area is primarily located in rural sections of the Yolo County, except for 
portions of the Project (e.g., the WTP, distribution pipelines) located in Davis and 
Woodland and on the UC Davis campus. Agricultural production is the primary land use 
over most of the Project area. Sensitive receptors in the rural areas of the Project are 
generally limited to scattered rural residences and residential areas near the edges of each 
respective jurisdiction.  

In certain instances, the nearest residences may be within 100 feet of Project construction 
and, therefore, are likely to be affected by temporary construction noise. Long-term 
changes to the ambient noise environment would be expected to occur within the vicinity of 
pump stations and the WTP. These impacts would generally be mitigated by incorporating 
noise-attenuating technologies and noise barriers to ensure that noise emanating from the 
facilities at maximum operation will not exceed applicable standards and to ensure a less-
than-significant impact level. However, further analysis will be presented in the EIR to 
support this conclusion.  

b) Construction of the Project will incorporate the use of pile-driving to install the foundation 
of the new diversion/fish screen facilities. Pile-driving will be a source of ground-borne 
vibration. Given that this activity would occur for a limited duration, the impact of 
exposure would be minimal. However, noise-attenuating mitigation may be needed to 
reduce this impact to a less-than-significant level and will be analyzed in the EIR. 

c) As described in (a), the Project would introduce new noise sources that would increase the 
ambient noise environment. The EIR will estimate changes to ambient noise levels that 
may result from project operations. It is expected that the use of noise-reduction measures 
in the final design of new pump station and the WTP will reduce operational noise impacts 
to a less-than-significant level. 

d) Project construction activities would cause temporary increases in ambient noise levels in 
the Project vicinity. Given that noise-reduction mitigation will be included within the EIR 
and given the temporary nature of construction-related noise, these increases would be 
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minimized. In locations near sensitive receptors, construction-related noise may 
temporarily exceed acceptable levels. This would result in a potentially significant impact. 

e), f) No new residential housing would be constructed part of the Project. For this reason, the 
Project would not expose people residing or working in the Project area to excessive noise 
levels associated with air traffic. As a result, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

12. POPULATION AND HOUSING— 
Would the project: 

a) Induce substantial population growth in an area, 
either directly (for example, by proposing new 
homes and businesses) or indirectly (for example, 
through extension of roads or other 
infrastructure)?

b) Displace substantial numbers of existing housing 
units, necessitating the construction of 
replacement housing elsewhere? 

c) Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

Discussion 
a) The Project would not directly induce population growth or require the extension of new 

infrastructure or development. 

The Project would provide a new source of potable water to Davis and Woodland and the 
UC Davis campus that could be used alone or blended with existing groundwater supplies 
to serve the three service areas. Alternatives to the Project could provide a volume of water 
sufficient to serve future populations and meet future demand. Therefore, certain 
alternatives to the Project could contribute to an increase in regional or local populations by 
removing an obstacle to future growth and is considered potentially significant. The EIR 
will analyze the Project’s potential to induce growth above the levels approved in the 
Project Partners’ approved plans to the extent that these impacts are reasonably foreseeable. 
While the Project Partners are unable to predict which locations will develop at what time 
in the future, they can forecast anticipated patterns of land use development that will be 
facilitated by the Project, and the EIR will analyze environmental impacts associated with 
this development, such as conversion of agricultural lands, changes in visual 
character/aesthetics, hydrology impacts associated with urbanization, air quality impacts, 
and regional traffic impacts. .  
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b) The Project would not require the demolition of existing housing, thereby necessitating the 
construction of housing elsewhere. As a result, no impacts are anticipated. 

c) As stated in (b) above, the Project is not expected to displace people from their homes. 
Therefore, no impacts are anticipated. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

13. PUBLIC SERVICES— Would the project: 

a) Result in substantial adverse physical impacts 
associated with the provision of, or the need for, 
new or physically altered governmental facilities, 
the construction of which could cause significant 
environmental impacts, in order to maintain 
acceptable service ratios, response times, or 
other performance objectives for any of the 
following public services: 

i) Fire protection? 

ii) Police protection? 

iii) Schools? 

iv) Parks? 

v) Other public facilities? 

Discussion 
a) The Project would not result in the need to provide new governmental facilities. In 

addition, the Project would not generate any additional demands for additional public 
services that would require new or altered facilities, including police and fire protection. As 
previously indicated, the Project would remove an obstacle to future population growth 
which could create additional demand for public services.  

However, because each respective jurisdiction’s General Plan provides a policy framework 
for providing schools, parks, or other public services, future land development projects 
would address their effects on these services and mitigate potential impact when 
appropriate. The indirect effects attributable to the Project are less than significant and will 
be analyzed in the EIR.
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

14. RECREATION—Would the project: 

a) Increase the use of existing neighborhood and 
regional parks or other recreational facilities such 
that substantial physical deterioration of the 
facilities would occur or be accelerated? 

b) Include recreational facilities or require the 
construction or expansion of recreational facilities 
that might have an adverse physical effect on the 
environment?

Discussion 
a) The Project is not expected to contribute to any increased use of recreational facilities such 

that substantial physical deterioration of the facility would occur or be accelerated. For this 
reason, impacts are expected to be less than significant. However, given the recreational 
use along the Sacramento River, this issue will be analyzed further in the EIR to address 
this conclusion.

b) The Project does not include or require the construction of new recreational facilities. 
Further, as discussed in (a), the Project is not expected to increase demand for recreational 
facilities such that construction or expansion of those facilities is necessary. In addition, the 
Project is not expected to affect the recreational values along the Sacramento River. 
Appropriate navigational signage will be provided to alert recreational boaters of the 
in-river intake facilities. As a result, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

15. TRANSPORTATION AND TRAFFIC— 
Would the project: 

a) Cause an increase in traffic which is substantial in 
relation to the existing traffic load and capacity of 
the street system (i.e., result in a substantial 
increase in either the number of vehicle trips, the 
volume-to-capacity ratio on roads, or congestion at 
intersections)? 

b) Exceed, either individually or cumulatively, a level 
of service standard established by the county 
congestion management agency for designated 
roads or highways? 
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Less than 
Significant 

with
Mitigation 

Incorporation 

Potentially 
Significant 

Impact

Less-than-
Significant 

ImpactIssues (and Supporting Information Sources): No Impact 

c) Result in a change in air traffic patterns, including 
either an increase in traffic levels or a change in 
location that results in substantial safety risks? 

d) Substantially increase hazards due to a design 
feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm 
equipment)?

e) Result in inadequate emergency access? 

f) Result in inadequate parking capacity? 

g) Conflict with adopted policies, plans, or programs 
supporting alternative transportation (e.g., conflict 
with policies promoting bus turnouts, bicycle 
racks, etc.)? 

Discussion 
a) Construction activities would temporarily generate increased traffic because of 

construction-related worker trips and truck movements to and from construction sites. As a 
consequence, appropriate traffic routing measures will be implemented to reduce traffic 
delays and minimize impacts to local roadways. However, because the Project would be 
located in a rural agricultural area with minimal traffic loads, these effects are not expected 
to be substantial. Operation of the Project would generate minimal new traffic with respect 
to new worker trips and/or deliveries to and from the WTP.  

Construction and installation of pipelines in the urban areas may temporarily interfere with 
local traffic movement and cause congestion in certain areas. Traffic management planning 
would effectively minimize the potential for increased vehicle congestion and interruption 
of traffic flow in the urbanized areas. As a result, traffic impacts would be reduced to a 
less-than-significant level through the application of construction-traffic management 
measures and will be analyzed in the EIR. 

b) The Project will include traffic routing measures to ensure that increases in traffic do not 
exceed, either individually or cumulatively, level of service standards. Impacts to those 
standards are, therefore, considered less than significant and will be analyzed in the EIR. 

c) The Project would not cause any change in air traffic patterns. No impact is expected. 

d) Construction of the Project is not expected to require any relocation or any change to 
roadway design features. Further, appropriate traffic routing and signage measures will be 
implemented to avoid and/or minimize such conflicts and ensure no impact. 

e) Construction and pipeline installation could result in temporary lane closures. Construction 
at these locations would, therefore, have the potential to create temporarily inadequate 
emergency access. However, as previously indicated, traffic routing measures will be 
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implemented to minimize any such impacts. Impacts are, therefore, considered to be less 
than significant with mitigation and will be analyzed in the EIR. 

f) Project-related construction activities would require temporary parking for workers and 
equipment. However, these parking areas would be sited to minimize impacts to existing 
parking facilities. This impact is expected to be less than significant with mitigation and 
will be analyzed in the EIR. 

g) The Project does not include alternative forms of transportation, nor is it expected to create 
conditions that conflict with adopted policies supporting alternative transportation. 
Therefore, no impact is expected. 

Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

16. UTILITIES AND SERVICE SYSTEMS—Would 
the project: 

a) Conflict with wastewater treatment requirements 
of the applicable Regional Water Quality Control 
Board?

b) Require or result in the construction of new water 
or wastewater treatment facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

c) Require or result in the construction of new storm 
water drainage facilities or expansion of existing 
facilities, the construction of which could cause 
significant environmental effects? 

d) Require new or expanded water supply resources 
or entitlements? 

e) Result in a determination by the wastewater 
treatment provider that would serve the project 
that it has inadequate capacity to serve the 
project’s projected demand in addition to the 
provider’s existing commitments? 

f) Be served by a landfill with sufficient permitted 
capacity to accommodate the project’s solid waste 
disposal needs? 

g) Comply with federal, state, and local statutes and 
regulations related to solid waste? 

Discussion 
a) The Project would not increase the demand for wastewater treatment; nor does it include 

the construction of any new wastewater treatment facilities. For this reason, the Project will 
not exceed wastewater treatment requirements of the Central Valley Regional Water 
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Quality Control Board. The Project is expected to improve the treated effluent quality at the 
Davis, Woodland, and UC Davis wastewater treatment plants by improving source water 
quality. Therefore, no adverse impact is anticipated. 

b) The Project would involve the construction of new water treatment facilities and 
distribution pipelines, the effects of which will be analyzed in the EIR. Effects associated 
with the WTP’s construction and local distribution pipelines may cause potentially 
significant on biological resources, drainage, cultural resources, traffic congestion, noise 
and loss of agricultural lands and will be analyzed in the EIR. 

c) The Project would require new onsite drainage infrastructure for the WTP; however, these 
facilities would not be connected to a larger drainage infrastructure network. As a result, no 
expanded stormwater conveyance facilities, the construction of which could cause 
significant adverse environmental effects, would be required. This impact is less than 
significant.

d) The Project is an alternative water supply project designed to provide a reliable water 
supply to the Project Partners. It would not require new or expanded water supplies beyond 
those planned with this Project.  

This Project does rely on obtaining a new water right for the diversion and use of surface 
water from the Sacramento River. The effect of diverting and using this supply will be 
addressed in the EIR. 

Effects associated with the diversion and conveyance or the water supply to the Project 
Partners’ service areas may cause potentially significant impact on biological resources, 
drainage, cultural resources, traffic congestion, noise and loss of agricultural lands and will 
be analyzed in the EIR. 

e) The Project would not generate any significant additional demands for wastewater 
treatment, and therefore, no impact is expected. 

f) Once constructed, operation of the Project will produce solid waste beyond that produced 
under existing conditions, but this issue will be covered in more detail in the EIR. No 
impact is expected 

g) The Project will comply with all relevant federal, state, and local statutes and regulations 
related to solid waste. Therefore, no impacts are anticipated. 
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Issues (and Supporting Information Sources): 

Potentially 
Significant 

Impact

Less than 
Significant 

with
Mitigation 

Incorporation 

Less-than-
Significant 

Impact No Impact 

17. MANDATORY FINDINGS OF SIGNIFICANCE—
Would the project: 

a) Does the project have the potential to degrade the 
quality of the environment, substantially reduce 
the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or 
animal community, reduce the number or restrict 
the range of a rare or endangered plant or animal 
or eliminate important examples of the major 
periods of California history or prehistory? 

b)  Does the project have impacts that are 
individually limited, but cumulatively 
considerable? (“Cumulatively considerable” 
means that the incremental effects of a project are 
considerable when viewed in connection with the 
effects of past projects, the effects of other current 
projects, and the effects of probable future 
projects)?

c)  Does the project have environmental effects 
which will cause substantial adverse effects on 
human beings, either directly or indirectly? 

d) Does the project have the potential to achieve 
short-term environmental goals to the 
disadvantage of long-term environmental goals? 

Discussion 
a) The Project has the potential to affect the hydrology and water quality of the Sacramento 

River and substantially reduce habitat for fish and wildlife species. These changes may 
contribute to reducing the number of Chinook salmon, delta smelt, giant garter snake, or 
other species below self-sustaining levels. The Project is not expected to eliminate 
important examples of California history or prehistory. 

These effects would be minimized by the design of the Project and by the mitigation 
requirements described in the EIR. The particular impacts, as well as the Project design 
elements and mitigation requirements that would reduce the effects to below a level of 
significance, will be described in the EIR. 

b) The Project has the potential to contribute to cumulative effects on air quality resulting 
from the emissions from construction equipment and to the hydrology and water quality of 
the Sacramento River and Delta. With the integration of Project design features and 
operational restrictions, in conjunction with the implementation of the prescribed 
mitigation, potential cumulative impacts would be mitigated to a less-than-significant level 
and will be analyzed in the EIR 
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c) The Project would not directly or indirectly cause substantial adverse effects on human 
beings. Air quality and noise would be the only issues through which the Project could 
have a substantial effect on human beings. However, potential effects of the Project on air 
quality and noise generated by construction equipment would be mitigated to a less-than-
significant level and would, therefore, avoid causing substantial adverse effects on human 
beings.

d) The development of a surface water supply for the Project Partners has the potential to 
conflict with environmental goals for the management and protection of fish species in the 
Sacramento River, habitat and special-status species in Yolo County, and long-term 
protection of important farmlands. These issues will be addressed in the EIR. 
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Draft 4/3/2007 

Summary of Oral Comments Received on the Davis-
Woodland Water Supply Project EIR Notice of 
Preparation 

Woodland Meeting May 18, 2006

Joe Green-Heffern 
• Need to consider future plans for levee management and possible conflicts when 

selecting diversion location based on levee stability. 
• Levee modification due to the project should consider any future modifications 

that may be required to affected levees and work to incorporate those 
improvements. 

Rolf Frankenbach/Yolo Resident 
• Will there be energy savings from project when compared to groundwater 

pumping and wastewater treatment requirements? 
• Will allocation/mix of water sources affect wastewater treatment processes? 
• Who will own and operate the project? 
• Will water be purchased? 

Davis Meeting May 22, 2006

Chris Sheraton/California Farm Bureau 
• EIR needs to analyze potential loss of agricultural production resulting from 

transferring water from agricultural to municipal use. 

Gary Shad/Dunnigan Resident 
• An extension of the Tehama/Colusa Canal (T/C/ Canal) to serve both 

agricultural and municipal uses should be considered. 

Vijay Kumar/ Davis Resident 
• Approach being used is “piece-mealing”; EIR should discuss place of use and 

area of origin; a Program EIR should be prepared and followed by a Project 
EIR.

• Surface water supply should be considered an unreliable water source. 
• An extension of the T/C Canal should be considered as an alternative. 
• EIR should address operation impacts, including a technical discussion of how 

water will be managed (blended from multiple sources) and achieve water 
quality objectives. Includes examping any socio-economic impacts resulting 
from providing different water qualities  to different areas served by the 
project.



Draft 4/3/2007 

• Questions why West Sacramento is involved given their limited treatment 
capacity.

• Questions the viability of operating two separate water systems in each 
community.

• Substantial investment in wastewater treatment is still needed, regardless of 
water quality. 

• Partners need to look for better quality and more reliable water supply. 
• Preparation time for the EIR is too short. 

Leah Orloff/Contra Costa Water District 
• Impacts of project on downstream drinking water quality, including timing of 

diversions, must be addressed. 
• Impacts can be considered significant even if no violation of standards 

occurs.CCWD wants to work with Davis. 
• CCWD intends to offer additional comments after review of studies. 

Matt Vanderslice/Davis Resident 
• Aggressive Conservation Alternative needs robust analysis. 
• Suggests reviewing   

o DWR 2005 Water Plan Update (Bulletin 160) 
o PCL, 2004 Investment Strategy for Calif. Water 
o Pacific Institute, California Water 2030: An Efficient Future 

• Increased water use efficiency may affect wastewater treatment by resulting in 
less water to treat. 

• Will there be a reduction in groundwater use;  Project needs to ensure that 
groundwater use will not increase. 

• Current state of the Delta needs to be addressed, including decline in Delta quality 
and pelagic organism decline. 

• Climate change needs to be addressed in relation to changes in future water 
supply reliability. 

• Energy impacts of pumping needs to be addressed, along with air quality impacts 
and savings associated with water conservation, Calif. Energy Commission 
studies should be used as basis of analysis. 

• Impacts of diversions and fish screens needs to be addressed. Loss at new screens 
should be assessed. 

• The NEPA process should be described including which alternatives will be 
assessed.

• Limits of using the CALSIM model should be included in the document. 

Natural Resource Commissioner’s Comments  
• EIR should consider overall Delta management and the CALFED process. 
• T/C Canal alternative may have intake, drinking water quality, and fish benefits. 
• Water conservation should be reflected in all alternatives for all partners. 
• What other ways can hydrology be analyzed considering limits of CALSIM 

model? 
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• How can climate change be addressed – EIR should include analysis of 
greenhouse gas and energy impacts. 

• EIR should examine socio-economic impacts of supply varying water quality to 
different part of the project service areas. 



Comments on Davis/Woodland Water Supply Project 
City staff should be complimented for evaluating various options to find a solution for 
drinking water quality as well as improving wastewater effluent that eventually may reduce 
wastewater treatment and disposal costs. Drinking water in Davis, Woodland and UCD
needs improvement from a water quality perspective. If a project is not implemented in the 
next 10 years, it is unlikely to happen in the future due to regulatory constraints and very
high capital costs.

Since Woodland and UC Davis are involved, it provides a framework for successful 
implementation since it is being viewed as a Regional Project by the Regulatory Agencies.

The proposed project consists of diverting surface water from the Sacramento River and 
providing treatment at a new water treatment that will be built either near Woodland or 
Davis. New transmission lines are needed to supply water from the new water treatment 
plant to Davis, Woodland and UC Davis. Existing distribution system within the above
areas would be used to supply treated surface water to residents.

As stated in the Notice of Preparation for the EIR, there are 4 major alternatives that are
being considered as shown below: 

Alt. 5—Divert Sacramento River water from existing City of West Sacramento intake (near 
Ikea) and treat at a new plant to be located northeast of City of Davis.

Alt 5A—Divert Sacramento River water from a new intake located about 1 mile upstream of 
the City of West Sacramento intake and treat at a new plant to be located northeast of City 
of Davis.



Alt 5B—Divert Sacramento River water from RD 2035 intake (located just north of I-5 
Bridge southwest of SAC airport) and treat at a new plant to be located at the eastern end of 
City of Woodland.

Alt 5C--Divert Sacramento River water from a new intake located about 5 miles 
downstream of RD 2035 intake and treat at a new plant to be located at the eastern end of 
City of Woodland.

From an implementation perspective, each of the above alternatives has its own advantages 
and disadvantages. The common elements amongst all alternatives are 

1. Unavailability of Surface Water: Although project proponents have filed a Water 
Rights application (based on area of origin) with the State Board in early 1990s, 
nothing happened in last 13 years. There is limited availability of extra water in the 
Sacramento River due to several other Regional projects such as Freeport and City of 
Sacramento/Placer County Water Supply project. Also, environmental needs 
(mainly fish flows) used up any remaining surface water. It is important to maintain 
City’s application’s priority with the State Board.  

2. Uncertainly of Availability: Even if water rights application is approved, it is 
subject to Term 91 conditions. This means, surface water is not available from May 
through October in dry years—assume once in 5 to 8 years). Supplemental water 
needs to be purchased and similar uncertainty exists. Note that the water demand is 
highest from May through October due to outdoor water use. Conjunctive water use 
is needed and there is limited success in groundwater storage and recovery.  

3. Excessive Cost of Intake Facility: National Oceanic Atmospheric Administration 
(Federal agency responsible for Fisheries) is requiring elaborate fish screens on all 
new intakes or upgrades to existing intakes. In addition, fish screens are very 
expensive to operate and maintain. RD 2035 intake upgrade is also subject to the 
same requirement. Actual implementation of intake upgrade is uncertain due to 
funding constraints and project timing (there are three other intake projects ahead of 
RD 2035 and limited funding in the near future). Current capacity of RD 2035 intake 
is 400 cfs and they need only 300 cfs. The proposal is to use the remaining 100 cfs. 
Since it was constructed for agricultural purposes, it will be an uphill battle to obtain 
regulatory concurrence to use agriculture diversion for municipal use (requires 
amendment of Warren Act). 

4. Overall Program Cost: Although preliminary estimates have been made, it should 
be noted that cost estimates at this level could be off by as much as 50%. O & M costs 
appear to be low. However, to evaluate various alternatives, it is a good basis.  

5. Policy Decision: In the overall framework, all surface water alternatives provide 
almost similar benefits for the given cost. Therefore, Davis, Woodland and UCD 
have to reaffirm their policy decision on  

a. surface water only 
b. groundwater with treatment 
c. a combination of surface and groundwater 



Obviously, groundwater with treatment is the lowest cost and surface water only 
has the highest cost.

Major issues with Current Project 

1. Water Availability—limited, uncertain, insufficient quantity 

2. Water Quality—Due to water quality near Sacramento, increased treatment cost 

3. Piece-Mealing of Environmental Documentation—Current environmental 
documentation is evaluating impacts of 4 alternatives. There is no program EIR. 
Additional environmental documentation is needed for water rights, change of place 
of water use, water transfer, conjunctive use, operations and maintenance. Therefore, 
opponents would challenge CEQA process. Opposition could come from City of 
Sacramento, Placer County, CUWA, MWD, CCWD and even West Sacramento. 
These senior water rights holders will oppose any new “straw” into the River and 
they need additional water for their growth too.

4. Affordability--- Assuming the overall costs is in the range of $300 to $400 Million for 
surface water project by the time it is implemented, the additional cost per
household may be $110 to $145 per month. Monthly water bill could be in the range 
of $150 to $200 per month. There may be a reduction in wastewater service fee.

5. Growth Inducing—Proposed project plans to divert 73 percent more water than 
current demand. Since intake and transmission lines need to be built in the 
beginning of the project, it is difficult to obtain support from current rate payers to 
pay for facilities needed for future growth. This situation forces Cities approve (since
they need money) developments that they may not need or like. 

Current and Future Demand
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Since new information is available, it may be prudent to review (or take a snap shot)
project’s uncertainty, risks, costs and benefits. There are too many assumptions that may 
not be realistic. A tentative schedule for overall implementation must be identified 
(currently there is none). Overall cost update is needed using current information.
Community needs to be involved to determine whether an increase of 400% to 500% will 
be accepted by Davis, UCD and Woodland residents.
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APPENDIX B 
Modeling Results and Water Demand 

Appendix B presents detailed results of the CALSIM II, DSM II, and temperature models that are 
discussed within this EIR. Also contained within Appendix B are detailed estimations of water 
demand for each of the Project Partners, for the Proposed Project and all Alternatives.  
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OCAP Operations Criteria and Plan

PEIS Programmatic Environmental Impact Statement

PL Public Law

PP pumping plant

ppt parts per thousand

RD Reclamation District

Reclamation United States Department of the Interior, Bureau of Reclamation

ROD Record of Decision

SDIP South Delta Improvement Program

SOD south of Delta

SWP State Water Project

SWRCB State Water Resources Control Board

TAF thousand acre-feet

TDS total dissolved solids

USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

VAMP Vernalis Adaptive Management Program

Woodland City of Woodland

X2 The location of 2 parts per thousand salinity contour (isohaline), one
meter off the bottom of the estuary, as measured in kilometers
upstream from the Golden Gate Bridge
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CHAPTER 1. INTRODUCTION

This Water Right Diversion Modeling Technical Appendix to the Draft Environmental Impact Report
(Modeling Technical Appendix) presents the application and results of hydrologic, hydrodynamic, water
quality, and temperature modeling for the Environmental Impact Report (EIR) prepared for the Davis-
Woodland Water Supply Project (DWWSP). The purpose of the modeling analysis is to identify potential
impacts of the DWWSP water-right diversions (described below) on channel flow, reservoir storage, surface
water deliveries, water quality, and water temperature relative to baseline conditions (i.e. without the
proposed DWWSP). The modeling analysis was undertaken using the California Department of Water
Resources (DWR) and United States Department of the Interior, Bureau of Reclamation (Reclamation) joint
planning model – California Simulation Model II (CALSIM II), DWR’s Delta Simulation Model, Version 2
(DSM2), and Reclamation’s reservoir and river temperature models.

BACKGROUND

The DWWSP would be a joint undertaking of the City of Davis (Davis), the University of California, Davis
and the City of Woodland (Woodland). These entities are collectively referred to in this appendix as the
“Project Partners.” The purpose of the DWWSP would be to develop a water supply facility plan that would
include intake facilities, a water treatment plant, and associated transmission pipelines for diverting surface
water from the Sacramento River for municipal and industrial uses in the Davis and Woodland areas. The
surface water supply could reduce the Project Partners’ reliance on existing groundwater supplies.

Three alternative points of diversion on the Sacramento River are considered in the EIR for the DWWSP: (1)
new diversion facilities at the site of the existing Reclamation District (RD) 2035 diversion just upstream
from the Interstate 5 Bridge, and (2) new diversion facilities at two alternative sites on the Sacramento River
between the RD 2035 facilities and West Sacramento facilities.

Two types of water rights would be used to authorize the DWWSP’s diversions from the Sacramento River:
(1) water rights perfected under permits issued on the Project Partners’ Water Right Applications 30358A
and 30358B (referred to in this appendix as “Project Water Rights”), and (2) supplemental water supplies
obtained through water transfers from holders of existing senior water rights in the Sacramento Valley
(referred to in this appendix as “Supplemental Water Supplies”).

This appendix addresses the DWWSP diversions from the Sacramento River that would be associated with
the Project Partners’ Project Water Rights. The modeling approach for evaluating these diversions is
discussed in Chapter 2 and Chapter 3. This appendix does not address the analysis of Supplemental Water
Supplies associated with the DWWSP; this analysis will be summarized in a separate appendix.
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Term 91 Condition

The Project Partners are applying for new water-right permits that would authorize diversions of water from
the Sacramento River for the DWWSP. It is anticipated that these new water-right permits will contain the
State Water Resources Control Board (SWRCB) Standard Permit Term 91.1 Term 91 prohibits a permittee
from diverting water from the Sacramento River when the Central Valley Project (CVP) and State Water
Project (SWP) need to release water from storage to meet in-basin entitlements.

ORGANIZATION OF THE APPENDIX

Chapter 1 describes the introduction and background. Chapter 2 discusses the modeling scenarios analyzed.
Chapter 3 describes the computer simulation models used for the EIR analysis. Chapter 4 presents results
from the hydrologic modeling. Chapter 5 presents results from the hydrodynamic and water quality
modeling. Chapter 6 presents results from the temperature modeling. Chapter 7 provides a discussion and
summary of modeling results. Chapter 8 contains a list of references.

1 Term 91 reads as follows: “No diversion is authorized by this permit when satisfaction of inbasin entitlements
requires release of supplemental Project water by the Central Valley Project or the State Water Project.”

a. Inbasin entitlements are defined as all rights to divert water from streams tributary to the Sacramento-San
Joaquin Delta or the Delta for use within the respective basins of origin or the Legal Delta, unavoidable natural
requirements for riparian habitat and conveyance losses, and flows required by the State Water Resources
Control Board (SWRCB) for maintenance of water quality and fish and wildlife. Export diversions and Project
carriage water are specifically excluded from the definition of inbasin entitlements.

b. Supplemental Project water is defined as water imported to the basin by the projects, and water released from
Project storage, which is in excess of export diversions, Project carriage water, and Project inbasin deliveries.

The SWRCB shall notify the permittee of curtailment of diversion under this term after it finds that supplemental
Project water has been released or will be released. The SWRCB will advise the permittee of the probability of
imminent curtailment of diversion as far in advance as practicable based on anticipated requirements for supplemental
Project water provided by the Project operators.
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CHAPTER 2. MODELING SCENARIOS

This chapter describes the modeling scenarios and associated major modeling assumptions used to complete
the hydrologic, hydrodynamic, water quality, and temperature modeling in support of the DWWSP EIR
analysis.

Four modeling scenarios were defined and analyzed to support the hydrology section of the EIR: (1) Existing
Conditions, (2) With-Project Conditions, (3) Cumulative Conditions without Project, and (4) Cumulative
Conditions with Project. Potential hydrological impacts of the proposed DWWSP water-right diversions are
determined from the following two comparisons:

• Comparison of the With-Project Conditions to the Existing Conditions

• Comparison of the Cumulative Conditions with Project to the Cumulative Conditions without Project

The three potential locations of the proposed DWWSP water-right diversion, identified in the Notice of
Preparation: Davis-Woodland Water Supply Project Environmental Impact Report (NOP) (ESA, 2006), are
identical, from a hydrological modeling perspective, in their specification and model implementation.

MODELING BASES

On June 30, 2004, Reclamation’s Central Valley Operations Office (CVOO) issued the Long-Term CVP and
SWP Operations Criteria and Plan (OCAP) Biological Assessment (BA) to update the proposed CVP
operation in view of changes in regulations, increases in system demand, and anticipated new
programs/projects coming on-line in the future for Endangered Species Act (ESA) compliance. The National
Oceanic Atmospheric Administration, National Marine Fisheries Service (NMFS) and United States Fish and
Wildlife Service (USFWS) issued their Biological Opinions (BO) for this OCAP in October 2004 and
February 2005 (revision), respectively. The 2004 OCAP and OCAP BA are supported by a set of CALSIM
II studies. These OCAP BA studies were released by Reclamation on February 2, 2004, with revisions
released on June 30, 2004.

Reclamation re-initiated ESA Section 7 consultation for OCAP with NMFS and USFWS in June and July
2006, respectively. Currently, Reclamation is in the process of developing a BA (scheduled for release in
2007) that will be used for the re-consultation.

Since the model used for the OCAP re-consultation is not available, the hydrological modeling base for
DWWSP EIR analysis is the 2004 OCAP Study 3 for the Existing Condition and With-Project Conditions;
the hydrological modeling base for the Cumulative Conditions without Project and Cumulative Conditions
with Project is 2004 OCAP study 5.

Table 2-1 summarizes the modeling scenarios with associated major assumptions and minor modifications
for the DWWSP hydrological modeling analysis. Refer the 2004 OCAP BA for more detailed CALSIM II
modeling assumptions.



modeling scenarios Modeling Technical Appendix

March 2007 2-2 Davis-Woodland Water Supply Project

Table 2-1. Major CALSIM II Modeling Assumptions
Modeling Scenarios

Items Existing
Conditions

With-Project
Conditions

Cumulative
Conditions Without

Project

Cumulative
Conditions With

Project

Modeling Base – OCAP
Studies (June, 2004)

Study 3 Study 3 Study 5 Study 5

Level of Development of
CVP/SWP systems

2001 2001 2020 2020

Level of Development of
Project Partners[1] 2005 2040 2040 2040

Ongoing/Potential Projects from OCAP Studies

Trinity River Flows Trinity ROD Flows[2] Trinity ROD Flows[2] Trinity ROD Flows Trinity ROD Flows

CVPIA 3406 (b)(2) Included Included Included Included

Freeport Regional Water
Project

- - Included Included

CVP/SWP Intertie - - Included Included

Short-Term EWA Included Included - -

Long-Term EWA[3] - - Included Included

South Delta
Improvements Project

- - Included Included

CVP/SWP Operational
Integration - - Included Included

Project Partners’ Water-Right Diversion

Total Maximum Annual
Diversion (AF) - 56,717[4] - 56,717[4]

Term 91 Conditions - Applicable - Applicable

Other Assumptions

Wastewater Discharge[5] No return flow No return flow No return flow No return flow

Climate Change[6] Not Included Not Included Not Included Not Included
[1] The 2004 OCAP studies use years 2001 and 2020 to represent the existing and future level of developments (LOD). For the DWWSP EIR

analysis, 2005 and 2040 are assumed to represent the existing and future LODs for Project Partners.
[2] The 2004 OCAP Study 3 did not include the Trinity Record of Decision (ROD) flow schedule. However, the ROD flow schedule was included

after it was upheld by a Ninth Circuit Court ruling (July 2004).
[3] In 2004 OCAP studies, the short-term Environmental Water Account (EWA) is used as a surrogate for the long-term EWA.
[4] For modeling analysis purposes, a scenario with diversions of Sacramento River water to meet Project Partners’ demands based on total

annual diversion of 56,717 AF is used to assess potential impacts.
[5] Because the wastewater discharge will probably be rediverted for agricultural uses, it is assumed that no wastewater will return to the

Sacramento River or the Delta.
[6] The effects of climate change on the hydrology is not considered in 2004 OCAP CALSIM II studies.

EXISTING CONDITIONS

The Existing Conditions under the California Environmental Quality Act (CEQA) for determining project
impacts are the water flow, water quality, and environmental conditions that existed at the time the NOP was
published for the DWWSP (April, 2006).



Modeling Technical Appendix modeling scenarios

Davis-Woodland Water Supply Project 2-3 March 2007

Water Demands

Project Partners

Year 2005 is assumed as the Level of Development (LOD) for the Project Partners for the Existing
Conditions. The annual amount of the total demand is about 33,600 AF per year. The annual and monthly
water demands for Existing Conditions for each of the Project Partners are summarized in Table 2-2.

Table 2-2. Project Partner’s Water Demand under Existing Conditions (in AF)
Project

Partners Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total

Davis 1,425 944 715 689 607 770 1,080 1,410 1,777 2,035 1,998 1,722 15,172

Woodland 1,385 908 819 737 652 877 1,039 1,409 1,770 2,048 1,916 1,667 15,227

UC Davis 281 230 192 164 197 244 217 251 327 411 364 322 3,200

Total 3,091 2,082 1,726 1,590 1,456 1,891 2,336 3,070 3,874 4,494 4,278 3,711 33,599

CVP-SWP System

CALSIM II used a hydrology which was in part the result of an analysis of agricultural and urban land use.
CALSIM II currently uses two types of LOD, 2001 and 2020 LODs, to represent the existing conditions and
future conditions, respectively. For the CVP and SWP, CALSIM II simulates their operations based on their
service contract amounts and applicable operation criteria.

DWR developed the 1995 and 2020 LODs through preparation of California Water Plan 1998 Update
(DWR, 1998). The demands were calculated using an aggregation of land use surveys. For CALSIM II
modeling purposes, DWR defined the 2001 LOD by using linear interpolation of the previously developed
1995 and 2020 data. Existing Conditions for areas external to the DWWSP were modeled using hydrologic
inputs for the 2001 LOD.

The recent California Water Plan Update 2005 did not result in any updated LODs, the associated efforts
were deferred. Therefore, the currently available 2001 and 2020 LODs are the best available information for
local demand projection under the existing and future conditions.

Local Water Supplies

Under the Existing Conditions, the source of water supply for the Project Partners is groundwater.

Other Projects/Programs

Central Valley Project Improvement Act

The Central Valley Project Improvement Act (CVPIA) was included in the Reclamation Projects
Authorization and Adjustment Act of 1992 (Public Law (PL) 102-575) as Title XXXIV. The CVPIA
amended previous authorizations of the CVP by designating fish and wildlife protection, restoration, and
mitigation as project purposes equal in priority with irrigation and domestic water supply uses, and giving
fish and wildlife enhancement equal priority with power generation.

Major areas of change stipulated in the CVPIA include 800,000 AF of water dedicated to fish and wildlife
annually (also known as (b)(2) water); tiered water pricing applicable to new and renewed contracts; water
transfers provision, including sale of water to users outside the CVP service area; special efforts to restore
anadromous fish population; restoration fund financed by water and power users for habitat restoration and
enhancement and water and land acquisitions; no new water contracts until fish and wildlife goals are
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achieved; no contract renewals until completion of a Programmatic Environmental Impact Statement (PEIS);
terms of new contracts reduced from 40 to 25 years with renewal at the discretion of the Secretary of the
Interior; installation of the temperature control device at Shasta Dam; implementation of fish passage
measures at Red Bluff Diversion Dam; firm water supplies for Central Valley wildlife refuges; and
development of a plan to increase CVP yield.

The Final PEIS for CVPIA implementation was completed in October 1999, and Reclamation subsequently
issued a Record of Decision (ROD) in January 2001 for implementing the recommended plan.

(b)(2) Water

Implementation of the CVPIA (b)(2) provision has been a contentious process, marked by conflicts between
Federal and State parties, and substantial litigation. The primary dispute has been whether (b)(2) water
translates into an automatic reduction in exports under water supply contracts. In May 2003, Reclamation
released a final decision on implementation of Section 3406 (b)(2). The decision incorporates parts of an
earlier decision (U.S. Department of the Interior 1999 Final Decision), modifies other decisions, and adds
new components. The intent of these changes was to simplify and clarify the accounting process for (b)(2)
water uses and to integrate (b)(2) water dedication and management with CVP operations for other CVP
purposes.

Trinity River Restoration Plan

Reclamation completed a Final Environmental Impact Statement/Environmental Impact Report (EIS/EIR)
for Trinity River Mainstem Fishery Restoration in 1999. U.S. Department of the Interior issued a ROD in
December 2000 for implementation of the alternative recommended in the Final Environmental Impact
Statement (EIS), including Trinity River instream flow requirements of 368,900 AF per year in “Critically
Dry” years to 815,200 AF per year in “Extremely Wet” years, to restore and maintain the anadromous fishery
in the Trinity River. This ROD was the culmination of a nearly 20-year process of detailed scientific efforts.
The Trinity ROD implements a component of the CVPIA (Section 3406(b)(23)) intended to meet Federal
trust responsibilities for protecting the fishery resources of the Hoopa Valley Tribe, and to meet the fishery
restoration goals of PL 98-541 (October 24, 1984).

The ROD was immediately challenged in Federal court. In March 2001, the district court issued a
preliminary injunction limiting flow releases to 368,600 AF per year but otherwise allowing for the
implementation of the ROD’s restoration plan. In March 2002, the district court granted the Hoopa Valley
Tribe’s motion to modify the preliminary injunction to allow for increased releases, authorizing the release of
468,600 AF for the 2002 water year. Subsequently, the district court ordered the Department of the Interior
to prepare a supplemental Environmental Impact Statement to address additional alternatives and implement
all non-flow related actions under the ROD’s restoration plan. This order was appealed in the Ninth Circuit
Court of Appeals. In 2003, the district court granted an extension for Reclamation to prepare the
supplemental Environmental Impact Statement, and granted the motion by Hoopa Valley Tribe to modify the
injunction to allow for additional releases of up to 50,000 AF for the 2003 water year. In April 2003, this
Ninth Circuit Court granted Hoopa Valley’s motion to stay the injunction, permitting the release of 647,000
AF for the 2004 year, the flow level appropriate for a Normal water year. On July 13, 2004, the Ninth
Circuit Court upheld the ROD flows for the Trinity River.

Environmental Water Account

Environmental Water Account (EWA) is a component of CALFED’s Water Management Strategy included
in the CALFED Programmatic Program Record of Decision (August 28, 2000) to provide environmental
managers assets, including water and money, to provide greater flexibility in helping with fishery protection,
restoration, and recovery needs in the CVP/SWP system. USFWS, NMFS, DWR, Reclamation, and
California Department of Fish and Game (CDFG) (collectively, EWA agencies) executed the Environmental
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Water Account Operating Principles Agreement contemporaneously with the CALFED ROD. One of the
criteria for EWA operation is that there shall be no reduction in contract deliveries or increases in cost; in
other words, EWA operation shall not affect normal CVP and SWP operations.

Since 2001, CALFED agencies (consisting of 9 State agencies and 12 Federal agencies) have acquired,
transferred, and borrowed water and arranged for its conveyance for the EWA; the resulting physical assets
acquired from alternative sources of project water supply, called the “EWA assets,” will be used to augment
streamflows, Sacramento River-San Joaquin River Delta (Delta) outflows, to modify exports to provide
fishery benefits and to replace the regular project water supply interrupted by the changes to project
operations. The replacement water will compensate for reductions in deliveries relative to existing facilities,
project operations and the regulatory baseline as defined in the CALFED ROD that result from EWA actions.
The EWA assets are managed by federal and state fishery agencies (USFWS, NMFS, and DFG) in
coordination with operators of CVP and SWP, and stakeholders through the CALFED Operations Group.

The Environmental Water Account Operating Principles Agreement stipulates a four-year implementation of
EWA Program through September 30, 2004. In 2004, this agreement was extended after the EWA agencies
completed an EIS/EIR for implementing short-term EWA Program through 2007.

WITH-PROJECT CONDITIONS

The With-Project Conditions are based upon a scenario with annual diversions of 56,717 acre-feet (AF)
which is referred to in this appendix as the “56 TAF/yr scenario”. This scenario represents the maximum
potential water-right diversions for the DWWSP and would result in the greatest potential impact on the
hydrological system. This 56 TAF/yr scenario was based on a preliminary demand estimate when the
modeling analysis started. The subsequent demand of Project Partners’ was updated and now is less than
56,717 AF. Refer to the DWWSP draft EIR for more detailed information.

Water demands

Project Partners

The annual amount of the total demand for the With-Project Conditions is assumed to be 56,717 AF. The
monthly water demands for the With-Project Conditions scenario are listed in Table 2-3.

Table 2-3. Project Water Demands under With-Project Conditions Scenario (in AF)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total

5,108 3,517 2,808 2,695 2,535 3,345 4,040 5,312 6,509 7,354 7,272 6,221 56,717

CVP-SWP System

The demands for the CVP-SWP system are the same as for the Existing Conditions.

Local Water Supplies

The Project Partners are applying for new water-right permits to divert water from the Sacramento River.
The three alternative points of the new diversion on the Sacramento River that are considered in the EIR are:
(1) new diversion facilities at the site of the existing RD 2035 diversion just upstream of the Interstate 5
Bridge; and (2) new diversion facilities at two sites on the Sacramento River between the RD 2035 and West
Sacramento facilities. It is anticipated that these new water-right permits will contain the SWRCB’s
Standard Permit Term 91. Term 91 prohibits a permittee from diverting water from the Sacramento River
when the CVP and SWP need to release water from storage to meet in-basin entitlements.



modeling scenarios Modeling Technical Appendix

March 2007 2-6 Davis-Woodland Water Supply Project

Under the With-Project Conditions scenario, the demands of Project Partners are met by the water-right
water and any potential water transfer (as supplemental water).

SWRCB Term 91 Conditions

Term 91 prohibits the permittee from diverting water when satisfaction of in-basin entitlements requires
release of supplemental project water by the CVP or SWP. Supplemental project water (SW) is defined as
water imported to the basin by the CVP or SWP, and water released from CVP or SWP storage that is in
excess of export diversions (EX), carriage water (CW), and CVP/SWP in-basin deliveries. The method for
calculating when supplemental water exists was developed in Order 81-15 (SWRCB, 1981) and D-1594
(SWRCB, 1983):

SW = SR – (EX + CW)

“SR” is the net storage release from Shasta, Oroville, and Folsom Reservoirs plus imports to the Sacramento
Valley from the Trinity River CVP complex, less exports from the Folsom South Canal. “EX” is the CVP
and SWP export diversions at Clifton Court Forebay, Tracy Pumping Plant, North Bay Aqueduct, and Contra
Costa Canal Intake. “CW” is the CVP/SWP carriage water (i.e., the additional outflow requirement to
achieve water quality standards in the Delta due to project exports). The carriage water term is zero when
flow rather than salinity objectives control Delta operations. Reclamation’s CVOO publishes daily accounts
of supplemental water (http:// www.usbr.gov/mp/cvo).

Figure 2-1 shows the periods for which Term 91 has been imposed. Between 1984 and 2002, Term 91 was
typically imposed for a two to three month period with a default ending date of August 31. Historically, the
start of Term 91 has ranged from mid-May to late July, and on occasions has extended past the default
August 31 end date. In 1992, Term 91 was extended to mid-November. In 2002, Term 91 was reimposed in
October and November. In the future, Term 91 may be extended more often into the fall due to new water
demands associated with rice straw decomposition and other fall diversions.

Source: CVOO website, http:// www.usbr.gov/mp/cvo.

Figure 2-1. Historical Imposition of Term 91
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Local Surface Water Facilities

For modeling purpose, the 56 TAF/yr scenario was chosen as a representative modeling scenario for
evaluating the potential impacts of DWWSP. In this scenario, the capacity of the new water intake/treatment
facilities is assumed to be sufficient for maximum monthly diversion of 7,354 AF. For CALSIM II modeling
purposes, the three potential locations of the new diversion facilities for the DWWSP are identical in their
specification and model implementation.

Other Projects/Programs

Under the With-Project Conditions, the other projects/programs are the same as under Existing Conditions.

CUMULATIVE CONDITIONS WITHOUT PROJECT

CEQA requires a cumulative analysis to include future actions and projects that can be reasonably predicted
to occur within the terms of the proposed project. The cumulative analysis evaluates the combined effects of
the proposed project with other water supply programs/actions. The time frame for the DWWSP Cumulative
Condition analysis is 2040. Regions external to the DWWSP were modeled using the available CALSIM II
2020 LOD land use and export demands.

Water Demands

Project Partners

A demand level of 56,717 AF per year for the Project Partners is assumed for the Cumulative Conditions
without Project scenario. This is the same demand as for the With-Project Conditions scenario.

CVP-SWP System

The 2020 LOD demand is used for the CVP-SWP system.

Local Water Supplies

The source of water supply for the Project Partners is groundwater.

Other Potential Future Projects/Programs

Future actions and projects under the Cumulative Conditions include the Freeport Regional Water Project
(FRWP), the South Delta Improvement Program (SDIP), the Delta-Mendota Canal/California Aqueduct
Intertie (DMC/CA Intertie), integrated CVP-SWP operations, and the Long-Term EWA. The SDIP and
CVP-SWP Integration were included in Reclamation’s 2004 OCAP BA as part of the early consultation
process. The FRWP and DMC/CA Intertie were included as part of the 2004 OCAP BA formal consultation.

Freeport Regional Water Project

The FRWP is being developed by the Freeport Regional Water Authority, a joint powers agency formed by
Sacramento County Water Agency and East Bay Municipal Utility District. The basic purpose of the FRWP
is to increase water service reliability for customers, reduce rationing during droughts, and facilitate
conjunctive use of surface water and groundwater supplies in central Sacramento County. This project
would consist of a diversion (a capacity of 185 million gallons per day) on the Sacramento River near the
town of Freeport. The FRWP Final EIR has been certified; Reclamation issued the ROD for the Final EIS on
January 4, 2005.
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South Delta Improvement Program

The SDIP is one of the actions identified in the CALFED ROD. SDIP will address export water needs while
maintaining water levels for agricultural diversions and improving migratory conditions for fall-run Chinook
salmon in the San Joaquin River. The SDIP actions are divided into two stages:

• Stage 1 includes constructing and operating four permanent gates across Old River at its divergence
from San Joaquin River, Old River near Tracy, Middle River, and Grant Line Canal; and dredging in
Middle River, Old River, and West Canal in the south Delta.

• Stage 2 will increase the permitted pumping capacity of the SWP’s Banks Pumping Plant from 6,680
cubic feet per second (cfs) to 8,500 cfs.

The SDIP is currently being undertaken by Reclamation and DWR. On June 6, 2006, DWR and Reclamation
requested to initiate formal ESA and California Endangered Species Act consultation on the Stage 1 of SDIP.
The SDIP Final EIS/EIR was released on December 1, 2005.

Delta-Mendota Canal/California Aqueduct Intertie

The DMC/CA Intertie would connect the Delta-Mendota Canal (DMC) and the California Aqueduct (CA)
via a new two-way flow pipeline and pumping plant. The DMC/CA Intertie would be located in an
unincorporated area of the San Joaquin Valley in Alameda County, west of the city of Tracy. The DMC/CA
Intertie would be owned by Reclamation and operated by the San Luis and Delta Mendota Water Authority.
The DMC/CA Intertie would be used to accomplish a range of benefits, including meeting current water
supply demands, maintaining and repairing CVP Delta export and conveyance facilities, and providing CVP
and SWP operational flexibility. Reclamation is preparing an EIS for the DMC/CA Intertie. A Draft EIS is
expected to be available in May 2007.

CVP-SWP Integration

DWR and Reclamation have considered and attempted to increase the level of CVP/SWP operational
coordination and integration. Under this proposal, one project would utilize the other project’s resources to
improve water supply reliability and reduce operational costs. Under the proposed integration, DWR would
assume primary responsibility for delivering water to the federal wildlife refuges located south of the Delta.
CVP storage facilities would be available to the SWP. The integration agreement also supports
implementation of the SDIP and continued implementation of the EWA.

Long-Term Environmental Water Account

Future implementation of EWA Program could be affected by many ongoing projects and proposed
operational changes within and beyond CALFED ROD. These include the following actions:

• Using EWA to provide additional coverage to supplement CVPIA Section 3406(b)(2) actions ((b)(2)
actions) under certain conditions;

• The implementation of proposed increase in pumping limitations of the Harvey O. Banks Delta
Pumping Plant from 6,680 cfs to 8,500 cfs considered by Reclamation and DWR in the SDIP;

• The implementation of the proposed further integrated operation of CVP and SWP (also known as
the Napa Proposition);

• The implementation of the DMC Recirculation to meet flow and water quality standards in the lower
San Joaquin River and in the South Delta.
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• The re-consultation of the long-term OCAP for the CVP and SWP for compliance with the Federal
Endangered Species Act of 1973, as amended.

Currently, there is no continued authorization or secured funding sources for the implementation of a Long-
Term EWA Program beyond 2007. The EWA agencies are currently developing a Long-Term EWA
Program through 2030. As part of the CALFED 10-Year Action Plan (CALFED, 2006), the development of
the Long-Term EWA and its associated EIS/EIR will focus on alternative strategies for obtaining assets
through 2030. The asset acquisition and management tools described in the Short-Term EWA Program will
be expanded to include source shifting and purchase of stored reservoir water from additional reservoirs,
groundwater substitution and banking in additional counties, crop idling in additional counties, as well as
idling different crops. The draft EIS/EIR is scheduled for release in 2007.

Since the Long-Term EWA was not available, the Short-Term EWA was used as a surrogate for the Long-
Term EWA in 2004 OCAP CALSIM II studies.

CUMULATIVE CONDITIONS WITH PROJECT

Water Demands

The same demand level of 56,717 AF per year is assumed for the Cumulative Conditions with Project
scenario.

Local Water Supplies

Same as the With-Project Conditions.

Local Surface Water Facilities

For modeling purpose, the 56 TAF/yr scenario was chosen as a representative modeling scenario for
evaluating any potential impacts of the proposed project.

Other Potential Future Projects/Programs

Same as the Cumulative Conditions without Project.
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CHAPTER 3. MODELING METHODOLOGY

This chapter describes the modeling methodology, including the use of CALSIM II, DSM2, and temperature
modeling for the DWWSP EIR analysis.

The CALSIM II simulation constructs the main core of the modeling framework. CALSIM II is used by
DWR and Reclamation to support a wide range of programs that include CALFED’s Integrated Storage
Investigations (ISI), the Federal Energy Regulatory Commission (FERC) relicensing of Oroville facilities,
and the 2004 OCAP BA studies. CALSIM II also has been used to support the FRWP EIS/EIR, the EWA
EIS/EIR, City of Stockton Delta Water Supply Project EIR, and the Sacramento Valley Water Management
Program Short-Term Program EIS/EIR. CALSIM II is generally regarded as the best available planning tool
for analysis of the CVP-SWP system and regions tributary to the Delta. The model underwent peer review in
2003 as part of the CALFED Science Program.

After the CALSIM II simulation, outputs from the CALSIM II can: (1) provide flow boundary conditions for
Delta hydrodynamic and water quality simulations, and (2) provide stream flows and reservoir storage
information for temperature modeling simulations. Figure 3-1 shows the modeling framework for the
DWWSP EIR analysis.
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Figure 3-1. Modeling Framework for DWWSP EIR Analysis

HYDROLOGIC MODELING

The purpose of the hydrologic modeling was as follows:

• Identify impacts of the proposed DWWSP on the surface water systems

• Provide flow boundary conditions for detailed hydrodynamic and water quality modeling of the
Delta

• Provide flow boundary conditions for reservoir and river temperature modeling

• Quantify the water supply reliability of the DWWSP

• Quantify surface water delivery impacts to other water users

CALSIM Software

CALSIM is a generalized water resources tool developed by DWR’s Bay-Delta Office. The model is data
driven and can be applied to most reservoir-river basin systems. The model represents the physical system
(reservoirs, streams, canals, pumping stations, etc.) by a network of nodes and arcs. The model user describes
the system connectivity and various operational constraints using a modeling language known as Water
Resources Simulation Language. CALSIM subsequently simulates system operations using optimization
techniques to route water through the network. A linear programming solver determines an optimal set of
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decisions each time-step for a set of user-defined priorities (weights) and system constraints. The model is
described by DWR (2000) and Draper et al. (2004).

CALSIM Application

CALSIM II is the application of the CALSIM software to model the CVP and the SWP systems. This
application was jointly developed by DWR and Reclamation for planning studies relating to CVP-SWP
operations. The primary purpose of CALSIM II is to evaluate the water supply reliability of the CVP and
SWP at current and future levels of development (e.g. 2001 and 2020), with and without various assumed
future facilities, and with different modes of facility operations. Geographically, the model covers the
drainage basin of the Delta, and SWP exports to the San Francisco Bay Area, Central Coast, and Southern
California. CALSIM II provides a set of operations that meet all applicable regulatory and operational
constraints in the Central Valley and the Delta.

CALSIM II typically simulates system operations for a 73-year period (water year 1922 − 1994) using a
monthly time-step. The model assumes that facilities, land use, water supply contracts, and regulatory
requirements are constant over this period, representing a fixed LOD (e.g., 2001 or 2020). The historical flow
record October 1921 to September 1994, adjusted for the influence of land use changes and upstream flow
regulation, is used to represent the possible range of water supply conditions. It is assumed that past
hydrological conditions are good indicators of future hydrologic conditions.

CALSIM II uses a mix of land-use-based and contract-based demands. Agricultural demands in the
Sacramento Valley and Delta are land-use-based and vary with winter and spring precipitation. Agricultural
demands in the San Joaquin Valley are contract-based. CVP south-of-Delta annual demands are constant,
and set equal to the maximum contract amounts. SWP south-of-Delta demands are based on the Table A
amounts in the SWP contracts.

CALSIM II represents a complex and extensive set of regulatory standards and operations criteria.
Descriptions of both are contained in Chapter 8 of the 2004 OCAP BA (Reclamation, 2004), and in the
Benchmark Studies Assumptions Document (DWR and Reclamation, 2002).

Consistency with Previous Analysis

DWR and Reclamation have released “benchmark studies” for CALSIM II. These studies provide a common
platform and set of assumptions for water resources planning. The last set of benchmark studies released by
the agencies was September 30, 2002. They consist of two CALSIM II studies corresponding to 2001 and
2020 LODs. These studies are available from DWR’s Web site (http://baydeltaoffice
.water.ca.gov/modeling).

The 2004 OCAP and OCAP BA are supported by a set of CALSIM II studies. These OCAP BA studies were
released by Reclamation on February 2, 2004, with revisions released on June 30, 2004. The studies are
available from Reclamation’s CVOO Web site (http://www.usbr.gov/mp/cvo/ocap .html). Numerous
amendments and improvements to the 2002 benchmark studies have been incorporated into the 2004 OCAP
BA studies.

The 2004 OCAP BA studies consist of five CALSIM II simulations, three at the current (2001) LOD and two
at a future (2020) LOD. The studies are as follows:

• Study 1: OCAP_2001D10A_1997_B2D1641_012104

• Study 2: OCAP_2001D10A_Today_B2_011904

• Study 3: OCAP_2001D10A_TodayEWA_012104
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• Study 4: OCAP_2020D09D_FutureSDIP_011904

• Study 5: OCAP_2020D09D_FutureEWA_012104

The future projects/programs included in 2004 OCAP BA studies are considered reasonably likely to be
implemented. These include the SDIP, DMC/CA Intertie, CVP-SWP Integration (the “Napa Proposition”),
and the FRWP. The 2020 studies also implement 2000 Trinity ROD flow targets. Two additional studies
were later released that included projects/programs under formal consultation only:

• Study 4a: OCAP_2020D09D_Futureb24a_031804

• Study 5a: OCAP_2020D09D_FutureEWA5a_032304

The SDIP and the CVP-SWP Integration are not included in these two studies.

DWR, Reclamation and their consultants are developing a set of “Common Assumptions” studies as part of
the CALFED ISI Program. These studies provide a common baseline for analyzing the storage projects
defined in the 2000 CALFED ROD. CALSIM II model revisions made for the Common Assumptions would
not likely be considered as the modeling basis for the DWWSP because: (1) the DWWSP is not a CALFED
project, and (2) the date for public acceptance of the updated version of CALSIM II is not certain.

Modeling Base for DWWSP

The DWWSP EIR modeling analysis was developed based on two CALSIM II studies for 2004 OCAP BA:

• Existing Conditions and With-Project Conditions: based on 2004 OCAP Study 3

• Cumulative Conditions without Project and Cumulative Conditions with Project: based on 2004
OCAP Study 5

Formal consultation on the 2004 OCAP BA, including the Trinity River ROD flows, FRWP, and DMC/CA
Intertie, are considered in the Cumulative Conditions analysis for the DWWSP. The SDIP will require a
separate formal consultation following completion of the SDIP EIS/EIR. However, it is included in the
Cumulative Conditions analysis as well.

Multi-Step Analysis

Modeling the CVPIA (b)(2) and EWA requires knowledge of project operations under different regulatory
baseline conditions. Simulation of (b)(2) requires knowledge of operations under Water Rights Decision
1485 (D-1485) (SWRCB, 1978) and Decision 1641 (D-1641) (SWRCB, 2000). Similarly, simulation of
EWA requires knowledge of deliveries and storage conditions under (b)(2) and the Joint Point of Diversion
(JPOD).

A 73-year simulation of project operations under a single regulatory regime is referred to as a CALSIM II
single-step study. Modeling EWA requires simulating five regulatory regimes (D-1485, D-1641, (b)(2),
JPOD, EWA). The resulting five-step study is conducted in 12-month blocks in which each regulatory
regime is simulated for 12 months starting from the same initial conditions. Carryover storage conditions
from the EWA step provide initial water year conditions for each subsequent year step.

The EWA, described in the CALFED ROD, was originally a four-year program that has been implemented
since 2000, and has been extended to 2007. Implementing of a Long-Term EWA as part of the operation of
the CVP and SWP is envisioned. A plan of operations for the Long-Term EWA has not been finalized.
Future implementation will be subject to National Environmental Policy Act (NEPA) and CEQA. EWA is an
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additional layer of operations that provides increased stream flows through reservoir releases, and
curtailment of project export pumping in the Delta at sensitive times of the year. Since the long-term EWA is
still uncertain, the Short-Term EWA is used as surrogate under the 2004 OCAP Study 5.

Model Modification for the DWWSP

In the current CALSIM II schematic (see Figure 3-2), the Project Partners’ demand was lumped with other
water users in Depletion Study Area (DSA)2 65. To facilitate the modeling exercise for the DWWSP, the
CALSIM II schematic was modified and additional code and logic were added to CALSIM II to explicitly
represent the DWWSP diversions. The original and revised network schematics are shown in Figure 3-3.
Model modifications include:

• System-wide

o Trinity ROD target flows (368,600 −−−− 815,000 AF per year) - The 2004 OCAP consultation was
conducted in conjunction with the ongoing court proceeding to resolve the Trinity River flow issues.
The 2004 OCAP modeling simulation was completed in February 2004, and the associated BA was
completed in June 2004. Due to the pending court decision, 2004 OCAP Study 3 for existing
conditions includes an instream flow requirement for 368,600 AF per year as ordered by the district
court. Recognizing the significant differences in instream flow requirements between 2004 OCAP
Study 3 assumption and the 2000 ROD flows, the current hydrologic modeling for the DWWSP EIR
updates the modeling assumption to reflect the July 2004 Ninth Circuit Court order. The
implementation of the ROD flows in the Trinity River would result in reduced water availability for
the CVP, and potentially affect SWP operations indirectly through the implementation of the
Coordinated Operations Agreement. However, most impacts were reflected in reduction in CVP
exports from the Delta.

o Contract amount modification for Anderson-Cottonwood Irrigation District (ACID) – ACID is
a CVP settlement contractor and was considered as a potential supplier of supplemental water. The
2004 OCAP CALSIM II studies assumed that ACID’s contract amount was 175,000 AF per year.
However, in the new contract between Reclamation and ACID, dated in July 2005, the contract
amount is 128,000 AF per year; therefore, the water service amount was modified in CALSIM II
accordingly.

• Local

o Modeling Project Partners’ demands – The project description stated that the purpose of DWWSP
is to introduce surface water to replace the existing and planned future groundwater use. Therefore,
based on the project description, the Project Partners’ demands were assumed to be included in the
current CALSIM II DSA 65 demands for EIR modeling purposes. The total demand of the Project
Partners for Existing Conditions, With-Project Conditions, Cumulative Conditions without Project,
and Cumulative Conditions with Project could be treated as an individual demand which could be
separated from the total demand of other water users in DSA 65.

o Project Partners’ water-right diversion – A new surface water diversion delivering water from the
Sacramento River to the Project Partners was added for the modeling of the With-Project Condition
and the Cumulative Conditions with Project. It was assumed that the diversion would be limited by
SWRCB standard permit Term 91. Code was added to CALSIM II to dynamically calculate the
period when Term 91 would be in effect.

2 The DSAs were developed to facilitate the calculation of a water balance. These DSAs are large, and hydrologic
characteristics may vary significantly within a DSA’s boundaries.
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Source: DWR, Bay-Delta Office, Modeling Support Branch, http://modeling.water.ca.gov/hydro/studies/SWPReliability/index2.html.

Figure 3-2. Illustration of CALSIM II Schematic

DSA 65
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Figure 3-3. Illustration of CALSIM II Schematic for the DWWSP
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Modeling Contra Costa Water District Delta Diversion

Contra Costa Water District (CCWD) diverts water from the Delta for its water supply. CCWD’s raw water
system consists of three Delta pumping plants (Mallard Slough, Rock Slough and Old River), and a 100,000
AF blending reservoir (Los Vaqueros). The pumping plants at Rock Slough and on the Old River are the
primary sources. The third intake at Mallard Slough is used only when water quality conditions in the
western Delta permit, usually following a prolonged period of surplus Delta outflow. Use of the Rock Slough
and Old River intakes is based on demand, water quality, capacity, pumping costs, and environmental
considerations (Campbell et al., 2002). Water diverted at Rock Slough Pumping Plant is used directly. Water
diverted at the Old River Pumping Plant is either used directly or stored in Los Vaqueros Reservoir for later
use. CCWD’s current operational priority is to fill Los Vaqueros Reservoir with high quality water whenever
possible.

CALSIM II represents CCWD Delta diversions as a pre-processed time series that is given a high priority
(weight). The input time series was developed by CCWD based on CCWD’s own internal planning models.
CALSIM II represents only a single point of diversion, and does not dynamically model impacts to CCWD
diversions due to changes in water quality, operation of Los Vaqueros Reservoir, or imposed deficiencies on
CVP water service contracts. To support subsequent water quality analyses, CCWD’s diversions have been
disaggregated into two components: diversions at the Rock Slough Pumping Plant and diversions at the Old
River Pumping Plant. Modeling diversions at the Mallard Slough Pumping Plant was not considered
necessary.

Model Limitations

CALSIM II uses a monthly time step and simplified system representations due to the difficulty of
incorporating complex operating criteria for long-term planning purposes. The simplified system
representation may not recognize detailed local and specific system operational rules. The system operations
and model calculations are based on generalized monthly operational rules. However, the actual operational
decisions may be developed based on weekly, daily, or even hourly time steps. Therefore, operational
adjustments on time steps less than one month, such as flood control operations, are assumed to be included
in monthly averaged stream flows, storages, and releases. Model inputs and results are considered as monthly
averages.

CALSIM II uses perfect foresight and does not consider the flow traveling time associated with reservoir
releases for downstream flow requirements (due to the use of monthly step). Therefore, the actual amount of
water that is needed to be released from reservoirs may not be completely accurately simulated in CALSIM
II. For example, in real practice, reservoir releases must be made hours or days in advance of a downstream
flow requirement. If it rains before the released water reaches the required location, stream flows increase
and more water than necessary may have been released to meet the flow requirement.

Metrics for Measuring Impacts

Table 3-1 lists the various performance metrics that were used to assess the hydrologic impacts of the
DWWSP. Metrics were determined for the long-term average (water year 1922 − 1994) and dry periods
(average of October 1928 − September 1934, October 1975 − September 1977, and October 1986 −
September 1992).
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Table 3-1. CALSIM II Modeling Outputs for Hydrological Impacts Assessment
Items Major Outputs

River Flows • Trinity River Flow below Lewiston Reservoir

• Sacramento River flow below Keswick Dam

• Sacramento River flow below Navigation
Control Point (at Wilkins Slough)

• Sacramento River flow below the confluence
with American River

• Sacramento River flow below Freeport

• Feather River Flow below Thermalito
Afterbay Outlet

• Feather River Flow at mouth

• American River Flow below Nimbus Dam

• American River Flow at H Street

• San Joaquin River near Vernalis

Delta Flows • Exports at Tracy Pumping Plant

• Exports at Banks Pumping Plant

• Total Delta inflow

• Net Delta outflow

• QWEST

CVP/SWP Deliveries • CVP North-of-Delta

o Agricultural service contractors

o M&I service contractors

• CVP South-of-Delta

o Agricultural service contractors

o M&I service contractors

• SWP

o Table A

o Article 21

Reservoir Carryover Storage • CVP

o Trinity Lake

o Shasta Lake

o Whiskeytown Lake

o Folsom Lake

o CVP San Luis Reservoir

• SWP

o Lake Oroville

o SWP San Luis Reservoir

Project Partners’ Diversion • Water Right Diversion • Supplemental Water Needed

HYDRODYNAMIC AND WATER QUALITY MODELING

Methodology

Water quality in the Delta is a function of many factors, including tidal exchange, agricultural diversions and
return flows, operation of flow control structures (Delta Cross Channel, temporary barriers in the south
Delta, and Suisun Marsh Salinity Control Gate), Delta inflows (Sacramento River, Yolo Bypass, San Joaquin
River, and eastside streams), and export pumping at CVP and SWP facilities. Delta outflow is the key
determinant of salinity. Daily outflow, averaged over a tidal cycle, can range from negative 6,000 cfs to over
500,000 cfs during extreme flood events like the event that occurred in January 1997. Average monthly
outflows can vary between 3,000 cfs and 20,000 cfs. Correspondingly salinity at most water quality stations
can vary by a factor of ten.

Various mathematical models have been developed over the last 20 years to estimate hydrodynamic and
water quality conditions in the Delta under different hydrologic conditions. DSM2 developed by DWR’s
Delta Modeling Section of the Bay-Delta Office is the recognized standard for analyzing the potential
impacts of water projects. It is being used currently by DWR for the SDIP and by DWR, Reclamation and
their consultants for the CALFED ISI. DSM2 has also been used to support the CALFED Programmatic
EIS/EIR, FRWP EIS/EIR, Short-Term EWA EIS/EIR, and the Sacramento Valley Water Management
Program Short-Term Program EIS/EIR. The DSM2 model is publicly available from DWR.
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The proposed DWWSP diversion from the Sacramento River has the potential to impact water quality in the
Delta by inducing greater salinity intrusion from the Western Delta. Water quality impacts of the DWWSP
were assessed using an integrated CALSIM II-DSM2 approach. CALSIM II was used to simulate monthly
statewide reservoir operations, river flows and CVP-SWP deliveries for a 73-year period based on the 1922-
1994 hydrology. CALSIM II output provided flow (and salinity for the San Joaquin River) boundary
conditions for DSM2. DSM2 was used to calculate corresponding changes in water quality in the Delta
compared to baseline conditions for a 16-year period (water year 1976-1991). This 16-year period includes
the 1976-1977 two-year drought and the 1987-1991 five-year drought.

For the DWWSP, water quality impacts were analyzed using electrical conductivity (EC) as the primary
salinity parameter. Other measurements of salinity such as chloride, bromide, and total dissolved solids
(TDS) were estimated using regression equations determined from field data.

CALSIM II Flow-Salinity Modeling

The Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (SWRCB,
1995) and D-1641 specify water quality standards that the CVP and SWP have joint obligations to meet.
Salinity standards for the Delta are stated in terms of EC (for protection of agricultural, and fish and wildlife
beneficial uses), and chloride (for protection of municipal and industrial (M&I) uses). Upstream CVP and
SWP reservoir operations are often controlled by Delta salinity standards. However, salinity in the Delta
cannot be modeled accurately by the simple mass balance routing and coarse time-step used in CALSIM II.
Instead, CALSIM II uses two algorithms to translate water quality standards into flow equivalents.

X2

The location of X2, the 2 parts per thousand (ppt) in practical salinity unit isohaline at one meter above the
bottom of the Sacramento River Channel, is used as a surrogate measure of ecosystem health in the Delta.
Under D-1641, the CVP and SWP are responsible for maintaining the X2 location as specified in the 1995
Water Quality Control Plan. Compliance is achieved through either meeting a surface EC of 2,640
microSiemens per centimeter (μS/cm) at the compliance location, or meeting a Delta outflow equivalent.

Kimmerer and Monismith (1992) developed a linear regression equation relating the mean monthly location
of X2 to the monthly averaged Delta outflow in that month and the location of X2 in the previous month. The
equation is as follows:

X2t = 122.2 + 0.3278 X2t-1 – 17.65 log10NDOI

where:

X2t = Monthly-averaged distance of the 2,640 μS/cm surface isohaline from the Golden Gate
Bridge, in kilometers and along the main shipping channel;

X2t-1 = Monthly-averaged distance in the previous month;

NDOI = Monthly-averaged Net Delta Outflow Index in cfs in the month in which X2 is computed.

This equation is used in CALSIM II to ensure compliance with the X2 requirement by maintaining the
equivalent Net Delta Outflow. CALSIM II’s estimate of the X2 position was used as a metric of ecosystem
impacts of the DWWSP and alternatives.
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Artificial Neural Network

The Kimmerer-Monismith equation relates Delta salinity to Delta outflow. The use of Delta outflow captures
the effects of seawater intrusion and provides a good estimate of the salinity variation in the western Delta.
However, salinity in the interior Delta also is influenced by the relative magnitudes of flows through the
channel network and export pumping. Agricultural drainage and M&I wastewater discharges also can affect
local salinity conditions. To capture these effects, DWR developed an artificial neural network (ANN)
algorithm capable of mimicking DSM2. The algorithm uses four input parameters (Delta inflow from the
Sacramento Valley, Delta inflow from the San Joaquin River, total Delta exports, and Delta Cross Channel
gate operations), to estimate EC at key locations in the Delta. The ANN is calibrated using DSM2 output.
Appendix D of the Benchmark Studies Assumptions (DWR and Reclamation, 2002) provides details of the
link between ANN and CALSIM II. Discussion of ANN performance is discussed by DWR (1999, 2002a).

The current CALSIM-ANN integration allows the simulation of flow-salinity relationships at four locations:
(1) Emmaton, (2) Jersey Point, (3) Contra Costa Canal Pumping Plant No. 1 (CCC PP No. 1), and (4)
Collinsville. The Emmaton, Jersey Point and Collinsville salinity standards are modeled directly at their
respective locations in the Delta. The CCC PP No. 1 chloride standard is translated into an equivalent salinity
standard for the Old River at Rock Slough due to difficulties in DSM2 in accurately modeling water quality
in Rock Slough. The current transformation of the standard is as follows:

Old River at Rock Slough EC = (CCC PP No. 1 chloride + 23.6)/0.268

The transformation is for EC in μS/cm and chloride in milligrams per liter (mg/L). A regressive correlation
has been found between the Old River at Rock Slough and Jersey Point locations that better simulates
salinity at the entrance to the slough:

ORRSt = 0.188* JPt + 0.140 * JPt-1 + 142.2

t refers to the current time-step and t-1 refers to the previous time-step. ORRS and JP are the salinity for the
Old River at Rock Slough and Jersey Point, respectively. This equation is used to transform the Rock Slough
salinity standard to an equivalent standard at Jersey Point. This new, equivalent Rock Slough standard is
used with the Jersey Point ANN to determine the flow–salinity relationship.

DSM2

DSM2 is a branched one-dimensional, physically based numerical model of the Delta developed by DWR in
the late 1990s. DSM2-Hydro, the hydrodynamics module, is derived from the United States Geological
Survey's (USGS) Four Point model. DSM2-Qual, the water quality module, is derived from the USGS
Branched Lagrangian Transport Model. Details of the model, including source codes and model
performance, are available from the DWR, Bay-Delta Office, Modeling Support Branch Web site
(http://modeling.water.ca.gov /delta/models/dsm2/index.html). Documentation of model development is
discussed in the annual reports to the SWRCB, Methodology for flow and salinity estimates in the
Sacramento-San Joaquin Delta and Suisun Marsh, by the Delta Modeling Section of DWR.

The DSM2 schematic is shown in Figure 3-4. Key DSM2 inputs include tidal stage, boundary inflow and
salinity concentration, and operation of flow control structures. Table 3-2 summarizes basic input
requirements and assumptions.
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Source: DWR, Bay-Delta Office, Delta Modeling Section,
http://modeling.water.ca.gov/delta/models/dsm2/documentation.shtml.

Figure 3-4. Illustration of DSM2 Schematic
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Table 3-2. DSM2 Input Requirements and Assumptions
Parameters Assumptions

Period of simulation October 1975 – September 1991
Boundary flows CALSIM II output
Boundary stage 15-minute adjusted astronomical tide
Agricultural diversion &
return flows

Delta Island Consumptive Use model, 2001/2020 LOD

Salinity
Martinez EC Computed from modified G-model, adjusted astronomical tide and Net Delta Outflow from CALSIM II
Sacramento River Constant value = 150 μS/cm
Yolo Bypass Constant value = 175 μS/cm
Mokelumne River Constant value = 125 μS/cm
Cosumnes River Constant value = 125 μS/cm
Calaveras River Constant value = 125 μS/cm
San Joaquin River CALSIM II EC estimate using modified Kratzer equation
Agricultural drainage Varying monthly values that are constant year to year

Facility operations
Delta Cross Channel CALSIM II output
South Delta barriers Temporary barriers/SDIP operation of permanent barriers

Planning Tide at Martinez Boundary

Tidal forcing is imposed at the downstream boundary at Martinez as a time series of stage (for the
hydrodynamic module) and salinity (for the water quality module). DWR has traditionally used a “19-year
mean tide” (or “repeating tide”) in all DSM2 planning studies, in which the tide is represented by a single
repeating 25-hour cycle. An “adjusted astronomical tide” was later developed that accounts for the spring-
neap variation of the lunar tide cycle (DWR, 2001a, 2001b). Recent comparisons of DSM2 mean tide and
modified astronomical tide simulations show similar water quality results except at times of seawater
intrusion. At times of low Delta outflow, monthly-averaged salinity from modified astronomical tide
simulation is consistently lower than, but closer to observed data.

For the DWWSP EIR analyses, all DSM2 simulations use the same adjusted astronomical tide. This is
consistent with planning studies being conducted by DWR as part of the SDIP, and on-going analysis for the
CALFED ISI.

Salinity Boundary Conditions

Martinez

Salinity at the Martinez downstream boundary reflects intrusion of salt water into San Pablo Bay from the
ocean. It is determined using an empirical model known as the modified G-model (DWR, 2001b). The model
calculates a 15-minute time series of salinity values based on the adjusted astronomical tide and the Net
Delta Outflow. Since these aggregate flows are available from CALSIM II, salinity at Martinez can be pre-
processed and input to DSM2 as time series data. Each simulation has a different EC boundary condition at
Martinez reflecting the different inflows and exports from the Delta that occur in a particular scenario.

Sacramento River/Yolo Bypass/ Eastside Streams

The inflow salinities for the Sacramento River, Yolo Bypass, and eastside streams (Mokelumne River,
Cosumnes River, and Calaveras River) were assumed to be constant at 150, 175, and 125 μS/cm,
respectively.
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San Joaquin River at Vernalis

CALSIM II calculates EC for the San Joaquin River at Vernalis using a modified Kratzer equation. The
resulting EC values were used to define the inflow salinity for DSM2. Potentially each simulation has a
different EC boundary condition at Vernalis reflecting the different upstream operations on the San Joaquin
River and its tributaries. However, differences in salinity between scenarios were small.

M&I and Agricultural Return Flows

The salinity of agricultural return flows was based on an analysis of Municipal Water Quality Investigations
(MWQI) data (DWR, 1995). Monthly, regional representative EC values of drainage were determined for
three regions in the Delta (north, west, and southeast regions). The EC values vary by month, but are
constant from year-to-year and are independent of the LOD. EC values were highest for the west region due
to its proximity to the ocean. The monthly EC values follow a seasonal trend with the highest concentrations
occurring in winter and spring during the rainfall-runoff season (approximately 820 μS/cm to 1890 μS/cm).
Lowest drainage concentrations occur in July and August (approximately 340 μS/cm to 920 μS/cm). The
simulated effects of agricultural drainage are greatest during the low-flow winter months. However, salinity
impacts are not significant because they remain unchanged between the proposed DWWSP and the “without-
project” condition.

Delta Channel Flow

Sacramento River water flows into the central Delta via the Delta Cross Channel and Georgiana Slough. The
Delta Cross Channel, constructed in 1951 as part of the CVP, connects the Sacramento River to the
Mokelumne River via Snodgrass Slough. Its purpose is to increase flow in the lower San Joaquin River and
to reduce salinity intrusion and the movement of saline water from Suisun Bay towards CCWD’s Rock
Slough intake and the Tracy Pumping Plant. Two radial gates regulate flow through the Delta Cross Channel.
When the gates are open, flow through the Delta Cross Channel is determined by the upstream stage in the
Sacramento River. Similarly, flow through Georgiana Slough is a function of upstream Sacramento River
stage. Sacramento River water is also transported southward through Threemile Slough, which connects the
Sacramento River just downstream of Rio Vista to the San Joaquin River.

The mouth of the Old River, located upstream of the mouth of the Mokelumne River, is the major conduit for
water flowing from the Sacramento River, through Georgiana Slough and the Delta Cross Channel, via the
Mokelumne River, to the south Delta. Additional water for the CVP-SWP export pumps moves through the
mouth of the Middle River, Columbia Cut, Turner Cut, False River, Fisherman’s Cut and Dutch Slough. Net
flows at the mouth of the Old River and Middle River are influenced by CVP-SWP exports and south Delta
irrigation diversions (approximately 40% of total net Delta diversions). Previous DSM2 simulations indicate
that about 45% of south Delta exports flows through the mouth of the Old River or through the False River.
About 40% of the south Delta exports flows through the mouth of the Middle River, and about 10% of the
flow is through Turner Cut. This division of flow is insensitive to the magnitude of exports (Jones and
Stokes, 2004, Section D-5).

Flow Control Structures

A number of flow control structures are currently operated seasonally in the Delta. These structures can have
a major impact on water quality by changing the pattern of flow through the Delta.

Clifton Court Forebay

In all DSM2 simulations the Clifton Court Forebay gates were operated tidally using “priority 3”. Under
priority 3, the gates are closed one hour before and two hours after the lower low tide. They are also closed
from two hours after the high low tide to one hour before the high tide. Discharge is proportional to the
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square root of the head difference across the gates. The maximum flow was capped at 15,000 cfs. The
discharge coefficient was set equal to 2,400, which results in a flow of 15,000 cfs for a 1.0 foot head
difference.

Delta Cross Channel

The Delta Cross Channel has a major impact on salinity in the central and south Delta. CALSIM II calculates
the number of days the Delta Cross Channel is open in each month. The 1995 Water Quality Control Plan
(SWRCB, 1995) specifies that the gates be closed for 10 days in November, 15 days in December, and 20
days in January, from February 1 to May 20, and for 14 days between May 21 and June 15. In addition, the
gates must be closed to avoid scouring whenever the Sacramento River flow at the Delta Cross Channel is
greater than 25,000 cfs. For DSM2 simulations, all partial month closings of the Delta Cross Channel were
assumed to occur at the end of the month. This is consistent with planning simulations performed by the
DWR Delta Modeling Section. The same Delta Cross Channel operations were used in all DSM2
simulations. The number of days per month that the gates were assumed to be open is given in Table 3-3.

Table 3-3. Delta Cross Channel Simulated Operation
Gate Opening in Days/Month

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1990 1991
Jan - 11 11 0 11 0 11 0 0 0 11 11 11 0 11 11
Feb - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mar - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apr - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jun - 26 26 26 26 26 26 26 0 26 26 26 26 26 26 26
Jul - 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Aug - 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Sep - 30 30 30 30 30 30 30 0 30 30 30 30 30 30 30
Oct 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 -
Nov 20 20 20 20 20 20 0 0 0 0 20 20 20 20 20 -
Dec 16 16 16 16 16 16 0 0 0 16 16 16 16 16 16 -

South Delta Barriers

The South Delta Temporary Barriers Project consists of four rock barriers that are temporarily installed
across south Delta channels. The objectives of the project are as follows:

• Increase water levels, circulation patterns, and water quality in the southern Delta area for local
agricultural diversions

• Improve operational flexibility of the SWP to help reduce fishery impacts and improve fishery conditions

Details of the temporary barriers can be found on DWR’s Web site (http://sdelta.water.ca.gov). Installations
of permanent barriers (to be operated seasonally) are being studied as part of the SDIP. Of the four temporary
barriers, the Head of Old River barrier serves as a fish barrier and has been in place most years between
September 15 and November 30 since 1963. The remaining three barriers serve as agricultural barriers and
are installed between April 15 and September 30. Installation and removal dates of the barriers are based on
the United States Army Corps of Engineers’ (Corps) Section 404 Permit, the CDFG 1601 Permit, and
various Temporary Entry Permits required from landowners and local reclamation districts.

Experience from operating the temporary barriers will allow DWR to improve permanent barrier designs and
develop operations criteria for the permanent barriers. The permanent barrier operation will be defined as
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part of the SDIP Final EIS/EIR. Table 3-4 gives the assumed temporary barrier operation for modeling
existing conditions.

Table 3-4. Temporary Barrier Simulated Operation
Barriers DSM2 Channel No. Closure Complete Removal

Head of Old River (Spring) 54 April 15 May 15
Head of Old River (Fall) 54 September 15 November 30
Middle River 134 April 15 November 30
Old River near Tracy 99 April 15 November 30
Grant Line Canal 206 May 15 November 30

The assumed operation of the temporary barriers for model simulations is:

• Temporary head of Old River Fish Barrier:

o installed from April 16 to May 15 when San Joaquin River flows fall below 5,000 cfs,

o installed from September 16 to November 30 when San Joaquin River flows fall below 5,000 cfs,

o removed when San Joaquin River flows exceed 8,500 cfs,

o installed in spring (April 16 to May 15) at: 10 feet mean sea level (msl) if the Vernalis Adaptive
Management Program (VAMP) flow less than or equal to 7,500 cfs (dry, below normal, normal
years) or 11 feet msl if VAMP flow greater than 7,5000 cfs (wet years),

o installed in fall (September 16 to November 30) with a 32-foot notch at 0.0 foot msl.

• Temporary agricultural barriers (at Middle River, Old River at DMC, and Grant Line Canal):

o may be installed from April 16 to November 30,

o not installed when San Joaquin River flows exceed 18,200 cfs,

o not installed from April 16 to May 15 if head of Old River barrier is not installed,

o not installed until the San Joaquin River flow drops below 12,000 cfs if head of Old River barrier is
not installed,

o have a 20-foot notch cut at 0 feet msl during the fall (September 16 to November 30),

o change fall notch configuration (Old River at DMC only) when San Joaquin River flow is above
5,500 cfs, and

o removed if the head of Old River barrier is removed as a result of Vernalis flows exceeding 8,500
cfs, unless the barriers are needed to maintain 0.0-foot msl minimum water levels at three key
locations.

For the DWWSP cumulative-condition analysis, the permanent barriers were assumed to be in place.

Suisun Marsh Salinity Control Gate

The Suisun Marsh Salinity Control Gate limits flow in Montezuma Slough from Suisun Marsh during flood
tide, and allows drainage from the marsh during ebb tide. The gates are not operated in the summer months
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(June-September) and are not operated at all in some wet years. Actual gate operations are triggered by
salinity levels in Suisun Marsh. However, in DSM2 months of gate operations are an input to the model.
Suisun Marsh diversion and drainage flows have relatively little effect on salinity upstream of Chipps Island.

Delta Island Consumptive Use

CALSIM II represents agricultural demands in the Delta as a mass balance between gross Delta Consumptive
Use (DCU) and precipitation. DCU is estimated using DWR’s Consumptive Use model and land use
estimates for the Delta. The DCU is adjusted to account for storage within the islands. The DCU and
precipitation are subsequently disaggregated into four locations on the CALSIM II network.

DSM2 uses the Delta Island Consumptive Use (DICU) model to develop agricultural diversions and return
flows to each of 142 Delta sub-areas on a monthly time-step. An associated routine allocates the diversions
and return flows to approximately 250 diversion nodes and 200 drainage nodes in DSM2. The DICU model
considers precipitation, seepage, evapotranspiration, irrigation, soil moisture, leach water, runoff, crop type,
and acreage. The net DICU is computed as diversions plus seepage less drainage. Positive values indicate a
net depletion of water from the Delta channels; negative values indicate a net return flow from the Delta
islands into the channels. DICU follows the seasonal pattern of irrigation diversions during the summer and
drainage return flows from winter runoff.

The DSM2 net channel accretions and depletions match the aggregated values used in CALSIM II so that the
Net Delta Outflow is consistent between the two models.

Water Quality Conversions

DSM2 uses EC as a substitute for salinity. However, other water quality constituents were needed to assess
potential impacts of the proposed DWWSP. For example, CCWD diversions and operations are primarily
driven by chloride concentrations. Also, change in bromide concentration in source water can affect
trihalomethane formation from chlorination of the water. Finally, there are concerns about total salt load at
the Banks Pumping Plant.

Site or regionally specific relationships between Delta water quality constituents have been developed by
analyzing historical grab samples. Guivetchi (1986) reports relationships between EC, TDS, and chloride
from a Delta-wide evaluation of grab samples from the D-1485 monitoring program conducted by DWR.
Relationships were broken down by water year type. The TDS relationships are considered reasonably
accurate; however, more accurate relationships have since been determined between EC and chloride.
DWR’s Delta Modeling Section is currently updating Guivetchi’s analysis (DWR, 2002b) using additional
data from DWR’s Operation and Maintenance, the MWQI, and the now defunct Water Information
Monitoring System. This updated analysis has not been completed.

DWR has derived relationships between EC, bromide, and chloride at Delta export locations for use in the
In-Delta Storage Investigations (Suits, 2001). Suits gives a regression equation for EC at the Old River at
Rock Slough as a function of chloride at CCC PP No. 1, and a regression equation relating EC to chloride at
the Los Vaqueros intake. The relationship between EC and chloride in the vicinity of the Clifton Court
Forebay and DMC intake is more complex. In general, the relationship depends on whether the source water
is derived from the San Joaquin River or the Sacramento River. The regression equation established by Suits
is conservative, giving high values of chloride for a given EC. The relationship between chloride and
bromide is fairly uniform with little site-specific variation (Suits, 2001). Therefore, a single regression
equation can be used for different export locations. An analysis of MWQI data was conducted as part of the
FRWP EIS/EIR. Regression equations were established as part of this analysis to estimate TDS as a function
of EC at the Clifton Court Forebay. Regression equations used to convert EC to chloride, bromide, and TDS
are given in Table 3-5.
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Table 3-5. Relationship between Salinity Parameters
Location Slope Intercept

From EC (μμμμS/cm) to Chloride (mg/L)
Old River at Rock Slough[1] to Contra Costa Canal (CCWD PP No.1) 0.268 -24.0
Los Vaqueros Intake[1] 0.273 -43.9
Clifton Court Forebay[1] 0.273 -43.9
DMC Intake[1] 0.273 -43.9

From EC (μμμμS/cm) to Bromide(mg/L)
Old River at Rock Slough[1] to Contra Costa Canal (CCWD PP No.1) 0.000961 -0.114
Los Vaqueros Intake[1] 0.000980 -0.185
Clifton Court Forebay[1] 0.000980 -0.185
DMC Intake[1] 0.000980 -0.185

From EC (μμμμS/cm) to TDS (mg/L)
Clifton Court Forebay[2] 0.513 23

[1] Source: Suits, 2001.
[2] Source: FRWP EIS/EIR, March 2004.

Model limitations

The main limitation of DSM2 is that it is a one-dimensional numerical model. Stages, flows, velocity, mass
transport, and water quality in Delta channels are actually three-dimensional processes. Therefore, the use of
DSM2 to simulate these complex processes requires adequate assumptions and approximations.

Metrics for Measuring Impacts

Table 3-6 summarizes the metrics used to assess water quality impacts of the DWWSP.

Drinking Water

An increase in Delta salinity could adversely affect conjunctive use and groundwater management, water
reclamation, and reuse, and increase salinity damage from corrosion. Table 3-7, extracted from the FRWP
EIS/EIR, shows the range of historical variation for various drinking water quality parameters at Rock
Slough and Banks Pumping Plant.

M&I Delta water use is protected by the 1995 Water Quality Control Plan (SWRCB, 1995), which
established a maximum salinity standard of 250 mg/L chloride concentration. This standard applies to the
Contra Costa Canal, West Canal, DMC, Barker Slough, and Cache Slough. For the Contra Costa Canal, a
maximum standard of 150 mg/L applies for between 155 and 240 days depending on the water year type.
The SWP has salinity goals of 220 mg/L TDS on a long-term average and 440 mg/L TDS as a maximum
monthly average. CCWD has established a delivered water quality goal of 65 mg/L chloride.

Ecosystem

The location of X2 is used as a surrogate measure of ecosystem health in the Delta. Kimmerer and
Monismith (1992) provide a detailed discussion of the significance of X2. The location of X2 during
February to June indirectly affects the reproduction and survival of several estuarine fish species. Analysis of
historical data shows that abundance of these species is greater when X2 is located in west Suisan Bay during
the spring months.
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Table 3-6. Metrics for Assessing Hydrodynamic and Water Quality Impacts
Source Parameter Location Comments

CALSIM II
X2[1] Delta
EC[2] San Joaquin River at Vernalis D-1641 compliance location, agricultural water quality

objective
DSM2

Stage Old River Barrier at Tracy Road
Bridge
Old River at Head Barrier
Middle River Barrier
Grant Line Canal Barrier

EC Barker Slough at North Bay
Aqueduct

D-1641 compliance location, M&I water quality objective

Sacramento River at Emmaton D-1641 compliance location, agricultural water quality
objective

Sacramento River at Collinsville D-1641 compliance location, fish & wildlife water quality
objective

Sacramento River at Port Chicago D-1641 compliance location, agricultural water quality
objective

Sacramento at Chipps Island
Old River near Middle River D-1641 compliance location, agricultural water quality

objective
Old River at Tracy Road bridge D-1641 compliance location, agricultural water quality

objective
Old River at Los Vaqueros
Reservoir intake
Old River at Rock Slough
Rock Slough at Contra Costa
Canal

D-1641 compliance location, M&I water quality objective

Victoria Canal CCWD proposed Alternative Intake
Clifton Court Forebay intake D-1641 compliance location, ag. and M&I water quality

objective
Tracy Pumping Plant intake D-1641 compliance location, ag. and M&I water quality

objective
San Joaquin River at Brandt Bridge D-1641 compliance location, agricultural water quality

objective
San Joaquin River at Empire Tract City of Stockton proposed intake site
San Joaquin River at Prisoners
Point

D-1641 compliance location fish & wildlife water quality
objective

San Joaquin River at San Andreas
Landing

D-1641 compliance location, agricultural water quality
objective

San Joaquin River at Jersey Point D-1641 compliance location, agricultural water quality
objective

Martinez/Benicia DSM2 boundary condition[3]

[1] Calculated using monthly Net Delta Outflow Index and the Kimmerer-Monismith equation.
[2] Calculated using the modified Kratzer equation.
[3] Calculated using the Net Delta Outflow Index and the modified G-model.
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Table 3-7. Water Quality at Delta Drinking Water Intakes, 1982 - 1995
Rock Slough Banks Pumping Plant

Parameter EC TDS Cl Br EC TDS Cl Br
Unit μS/cm mg/L mg/L mg/L μS/cm mg/L mg/L mg/L

Sample
Period

07/83 – 10/94 07/86 – 10/94 07/83 – 10/94 01/90 – 10/94 03/82 – 01/95 07/86 – 01/95 03/82 –
01/95

01/90 –
01/95

No. of
Samples

170 42 170 90 258 81 258 121

Maximum 1250 544 303 0.92 877 475 186 0.65
Median 547 302 105 0.47 492 287 79 0.32
Average 552 302 109 0.45 508 293 87 0.32
Minimum 156 86 12 0.04 143 102 14 0.05

SD 280 124 78 0.25 181 84 48 0.16
Source: Data collected by DWR’s MWQI.

Notes: Cl – chloride, Br – bromide, TDS – total dissolved solids

SD – standard deviation

Net Delta Outflow is an indicator of freshwater flow through the Delta. Net Delta Outflow directly affects
salinity in the downstream estuarine environment and the abundance of fish and macroinvertebrates. The
export to inflow ratio (E/I), defined by the 1995 Water Quality Control Plan (SWRCB, 1995) as the ratio of
CVP-SWP Delta exports to Delta inflows, provides a measure of migration and transport for resident and
anadromous fish in the Delta, and the risk of fish loss through entrainment at the export pumps.

QWEST is an index of the net San Joaquin River flow at Jersey Point. The flow rate and diversion are
indicative of the water balance in the central and southern Delta. Net reverse flow past Jersey Point indicates
that higher salinity water is being drawn into the interior Delta as a result of high depletions and exports
compared to Delta inflows and cross-Delta flows. QWEST is used as an indicator of changes in habitat
conditions and Chinook salmon survival.

Agriculture

The 1995 Water Quality Control Plan (SWRCB, 1995) specifies eight salinity compliance locations in the
Delta to protect agriculture water use. Agricultural water quality objectives vary considerably depending on
the location in the Delta, the season, and the water year type. Objectives range from 0.45 μS/cm for
Emmaton, Jersey Point and the interior Delta for wet years during the spring, to 2.78 μS/cm at Emmaton in
critical dry years. Water quality at San Andreas Landing, Mokelumne River at Terminus, Prisoners Point,
and Brandt Bridge are the primary metrics for agricultural impacts. It is not expected that the DWWSP
would impact the salinity at Vernalis.

Water Levels

Water levels in the south Delta are a concern to agriculture water users. When water levels are low, sufficient
pump draft cannot be maintained and diverters can experience an interruption to irrigation. Water level
impacts in the south Delta are measured by changes in stage upstream of the agricultural barriers on the Old
River, Middle River, and the Grant Line Canal.

According to DWR’s Response Plan for Water Level Concerns in the South Delta under D-1641 prepared
for SWRCB (DWR, 2003), south Delta water levels would be adequate for southern Delta diversions if they
were 0.0 feet msl or greater at Old River near the Tracy Road Bridge and Grant Line Canal near Tracy Road
Bridge, and 0.3 feet above msl or greater at Middle River near the Undine Road Bridge. Changes in stage of
greater than 0.1 feet are considered potentially significant.
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WATER TEMPERATURE MODELING

The objective of the water temperature modeling was to help quantify fishery impacts of the DWWSP
compared to without-project conditions. Temperature modeling has been conducted for the Trinity,
Sacramento, Feather, and American river systems using Reclamation’s one-dimensional reservoir and river
temperature models. These models are described by Reclamation (1997), and by Rowell (1979, 1990).
Reservoir models are available for Trinity, Whiskeytown, Shasta, Oroville, and Folsom reservoirs. These
models also calculate temperatures for the downstream regulating reservoirs (Lewiston, Keswick,
Thermalito, and Natoma) using an algorithm similar to the river model equations. The reservoir models
include simulation of existing temperature control devices at Shasta, Oroville, and Folsom.

The river temperature models provide temperature output at specific sites (3 locations on the Trinity River
from Lewiston Dam to the North Fork, 12 locations on the Sacramento River from Keswick Dam to
Freeport, 12 locations on the Feather River from Oroville Dam to the river mouth, and 9 locations on the
American River from Nimbus Dam to the mouth).

The Reclamation-modified reservoir temperature models are based on the Corps’ Hydrologic Engineering
Center program prepared for the Sacramento District of the Corps (program 723-X2-L2810). The program
simulates the end-of-month vertical temperature profile and average monthly release temperature based on
monthly inflow, outflow, and meteorology. Reservoirs are divided into horizontal layers of uniform
thickness. Each layer is assumed to be isothermal. The program considers the energy exchange between the
reservoir and the atmosphere, vertical mixing between layers due to diffusion, mixing of reservoir inflow,
and selective withdrawal from each layer.

The river temperature model uses steady-state equilibrium temperature equations with mass balance
calculations of temperatures for tributary inflows. Model inputs include reservoir releases, stream flows, and
climatic data. Monthly output from CALSIM II provides input to the temperature models for the 73-year
hydrologic period (water years 1922-1994). Monthly mean climatic data are based on U.S. Weather Bureau
data.

Reclamation’s temperature models have been used in many previous water resources studies and in support
of environmental documentation. They were used as part of the 2004 OCAP BA. The temperature models
were also used in association with the FRWP EIS/EIR, the EWA EIS/EIR, and the Sacramento Valley Water
Management Program Short-Term Program EIS/EIR. Temperature models used for evaluating the DWWSP
are identical to those used by Reclamation for the 2004 OCAP BA.

The main limitation of the temperature models is the monthly time-step. Simulation of mean monthly flows
and temperatures cannot capture daily variations that occur due to climatic conditions. However, the
temperature models are considered sufficient to provide a general comparison and effect assessment.

INTERPRETATION AND APPLICATION OF MODELING RESULTS

Modeling results could be used in either a comparative or an absolute mode. The comparative mode consists
of comparing two model runs; one that contains a proposed action and one that does not. Differences in
certain factors, such as deliveries or reservoir storage levels, are analyzed to determine the effect of the
proposed action. In the absolute mode, results of a single model run, such as the amount of delivery or
reservoir levels, are considered directly. Model results are generally believed to be more reliable in a
comparative study than an absolute study. This is because all of the assumptions are the same for both the
with-project and without-project model runs, except the action itself, and the focus of the analysis is the
differences in the results.
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CHAPTER 4. HYDROLOGIC MODELING RESULTS

This section presents the results of the hydrologic modeling analysis. Emphasis is placed on comparative
rather than absolute results. The results for the With-Project Conditions are compared to the results for
Existing Conditions. The results for the Cumulative Conditions with Project are compared to the results for
Cumulative Conditions without Project.

SUMMARY RESULTS

Tables 4-1 and Table 4-2 provide summary results for long-term (water year 1922 − 1994) and dry periods
(October 1928 − September 1934, October 1975 − September 1977, and October 1986 − September 1992)
for average annual flows and storage. Model outputs from CALSIM II are grouped into five categories:
DWWSP operations, Delta channel flows (including diversions and exports), river flows, reservoir carryover
storage, and CVP-SWP deliveries. Figures 4-1 and Figure 4-2 show changes in average annual simulated
flows in the Delta. Figures 4-3 and Figure 4-4 show the corresponding changes in carryover storage in key
CVP and SWP reservoirs.

DWWSP

For the Existing Conditions analysis, the diversion of the Project Partners’ water-right water from the
Sacramento River as part of the proposed DWWSP occurs only when Term 91 conditions are not in effect.
Model results show that, under the With-Project Conditions scenario, the Project Partners would divert
approximately 36.6 thousand acre-feet (TAF) of water-right water per year from the Sacramento River. The
average annual diversion during dry periods would be 28.3 TAF.

For the Cumulative Conditions analysis, the diversion of the Project Partners’ water-right water from the
Sacramento River as part of the proposed DWWSP also is subject to Term 91 conditions. Model results show
that, under the Cumulative Conditions scenario, the Project Partners would extract approximately 36.7 TAF
per year from the Sacramento River. The average annual diversion during dry periods is 28.8 TAF per year.

Delta Flows

General indicators of ecosystem health within the Delta include Net Delta Outflow, the location of X2, the
E/I ratio, and net flow in the San Joaquin River at Jersey Point (QWEST). Model results show that changes
in long-term annual Net Delta Outflow under the DWWSP are small. Average annual Net Delta Outflow
under the With-Project Conditions decreases by 27 TAF per year. This is about 0.2 percent of the outflow
under Existing Conditions. Model results show that the DWWSP under the Cumulative Conditions with
Project would decrease Net Delta Outflow by 21 TAF per year. This is about 0.2 percent of the outflow
under Cumulative Conditions without Project.

Changes in the X2 location are discussed in Chapter 5. Model results show that the DWWSP has no
significant impact on the E/I ratio.

For the Existing Conditions analysis, QWEST decreases under the DWWSP by 1 cfs or about 0.05 percent of
the average annual net flow in the lower San Joaquin River. For the Cumulative Conditions analysis QWEST
increases under the DWWSP by 8 cfs, or 0.66 percent of the average annual net flow in the lower San
Joaquin River.
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River Flows

The DWWSP would have direct impacts on Sacramento River flows, and indirect effects on other rivers
could occur since changes in Delta conditions can trigger changes in CVP/SWP reservoir operations and
CVP/SWP exports in the south Delta. Model results show that changes in average annual flows for the
Trinity, Sacramento, Feather, and American rivers, both long-term average and during dry years, are
negligible. Changes in the monthly patterns of flows are also negligible.

Reservoir Carryover Storage

The amount of carryover storage affects the CVP-SWP long-term average annual deliveries and dry year
deliveries. It is indicative of operators’ and contractors’ tolerances of risk. A reduction in water supply
available to the CVP-SWP will partly translate into reduced deliveries and partly translate into reduced
carryover storage.

CALSIM II modeling shows small changes in CVP and SWP carryover storage under the DWWSP. For the
Existing Condition and Cumulative Condition analyses, the long-term average changes in the total CVP
carryover storage (Trinity, Shasta, Folsom, CVP San Luis) are 4 TAF and 2 TAF, respectively. The long-
term average changes in SWP total carryover storage (Oroville, SWP San Luis) for these two analyses are -
19 TAF and -3 TAF. These changes are small compared to the total average carryover storage of about 4.6
million acre-feet (MAF) for the CVP and 2.4 MAF for the SWP for Existing Condition analysis. The total
average carryover storage is about 4.7 MAF for the CVP and 2.3 MAF for the SWP for Cumulative
Condition analysis. Also, changes in carryover storage are considered to be partly an artifact of CALSIM II
modeling, rather than reflecting an actual change in CVP/SWP operations because of DWWSP operations.

CVP-SWP Deliveries

Under Existing Conditions analysis, changes on CVP long-term average annual deliveries are about 1 TAF
per year with the DWWSP. Changes on the SWP long-term average annual deliveries are about -9 TAF per
year (including 2 TAF per year increase in Article 21 deliveries). Under Cumulative Conditions analysis,
changes in CVP long-term average annual deliveries are about -2 TAF per year. Changes on SWP long-term
average annual deliveries are about -9 TAF per year (including 1 TAF per year increase in Article 21
deliveries).
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Table 4-1. Summary Results, With-Project Conditions Compared to Existing Conditions

Items Existing Conditions With-Project Conditions
Difference: With-Project

Conditions
Minus Existing Conditions

Long-Term Dry Periods Long-Term Dry Periods Long-Term Dry Periods

DWWSP (1,000 AF/year)[1]

Water Right diversion 0 0 36.6 28.3 36.6 28.3
Delta (1,000 AF/year) [1]

Export at Banks Pumping Plant 3,258 1,976 3,254 1,964 -5 -12
Export at Tracy Pumping Plant 2,308 1,565 2,307 1,562 -1 -3
Total exports 5,567 3,541 5,561 3,526 -6 -15
Contra Costa Water District diversion 124 114 124 114 0 0
North Bay Aqueduct/City of Vallejo 55 37 55 37 0 0
Georgiana Slough 2,722 1,749 2,718 1,746 -4 -3
Delta Cross Channel 1,281 1,167 1,279 1,165 -2 -2
Total Delta inflow 20,822 10,066 20,789 10,046 -33 -20
Net Delta outflow 14,156 5,233 14,129 5,228 -27 -5
QWEST 1,089 -197 1,088 -187 0 10
Surplus Delta outflow 8,551 1,055 8,523 1,053 -29 -2
River Flows (cfs) [1]

Trinity River below Lewiston 925 601 925 601 0 0
Sacramento River below Keswick 8,357 6,080 8,357 6,081 0 1
Sacramento River below NCP 8,928 6,052 8,930 6,054 2 2
Sacramento River below DWWSP 18,558 10,079 18,512 10,049 -46 -29
Sacramento River below Freeport 22,101 11,915 22,057 11,887 -44 -28
Feather River below Thermalito 4,161 2,158 4,162 2,162 0 4
Feather River at mouth 7,448 3,392 7,449 3,400 1 8
American River below Nimbus 3,456 1,718 3,456 1,718 0 1
American River at H Street 3,325 1,584 3,326 1,585 1 1
Calaveras River below Bellota Weir 193 70 193 70 0 0
San Joaquin River at Vernalis 3,695 1,571 3,695 1,571 0 0
Reservoir Carryover Storage (1,000 AF) [1]

Trinity Lake 1,296 670 1,297 671 1 1
Whiskeytown Lake 232 223 232 223 0 0
Lake Shasta 2,572 1,486 2,575 1,483 3 -3
Folsom Lake 529 372 529 371 0 -1
CVP total NOD storage 4,629 2,751 4,633 2,748 4 -3
CVP San Luis Reservoir 232 228 232 227 0 -1
Lake Oroville 2,058 1,319 2,040 1,293 -18 -26
SWP San Luis Reservoir 334 270 333 278 -1 7
New Hogan Reservoir 113 51 113 51 0 0
New Melones Reservoir 1,379 818 1,380 818 1 0
CVP-SWP Deliveries (1,000 AF/year) [2]

CVP NOD agricultural deliveries 236 60 236 60 0 -1
CVP NOD M&I deliverie 30 27 30 27 0 0
CVP SOD agricultural deliveries 1,095 302 1,096 300 1 -3
CVP SOD M&I deliveries 123 89 124 89 0 0
SWP Table A deliveries 2,821 1,549 2,810 1,520 -11 -29
SWP Article 21 deliveries 161 103 162 107 2 4

[1] Dry periods are water-year based (Oct 1928 - Sep 1934, Oct 1975 - Sep 1977, and Oct 1986 - Sep 1992).
[2] Dry periods for CVP and SWP deliveries are contract-year based (CVP: Mar 1929 - Feb 1935, Mar 1976 - Feb 1978, and Mar 1987 - Feb

1993, SWP: Jan 1929 - Dec 1934, Jan 1976 - Dec 1977, Jan 1987 - Dec 1992).
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Table 4-2. Summary Results, Cumulative Conditions with Project Compared to Cumulative Conditions without
Project

Items Cumulative Conditions
without Project

Cumulative Conditions with
Project

Difference: Cumulative
Conditions with Project

Minus Cumulative
Conditions without Project

Long-Term Dry Periods Long-Term Dry Periods Long-Term Dry periods

DWWSP (1,000 AF/year)[1]

Water Right diversion 0 0 36.7 28.8 36.7 28.8
Delta (1,000 AF/year) [1]

Export at Banks Pumping Plant 3,433 2,050 3,425 2,044 -7 -6
Export at Tracy Pumping Plant 2,326 1,561 2,322 1,559 -4 -2
Total exports 5,759 3,611 5,747 3,604 -12 -7
Contra Costa Water District diversion 158 140 158 140 0 0
North Bay Aqueduct/City of Vallejo 69 47 69 47 0 0
Georgiana Slough 2,725 1,756 2,721 1,753 -4 -3
Delta Cross Channel 1,273 1,160 1,271 1,160 -2 0
Total Delta inflow 20,833 10,130 20,800 10,110 -33 -20
Net Delta outflow 13,961 5,224 13,939 5,212 -21 -12
QWEST 883 -266 888 -261 6 4
Surplus Delta outflow 8,322 1,030 8,299 1,014 -23 -16
River Flows (cfs) [1]

Trinity River below Lewiston 922 601 922 601 0 0
Sacramento River below Keswick 8,363 6,075 8,363 6,082 1 7
Sacramento River below NCP 8,940 6,092 8,941 6,098 1 6
Sacramento River below DWWSP 18,608 10,137 18,559 10,104 -48 -33
Sacramento River below Freeport 22,128 11,990 22,083 11,962 -45 -28
Feather River below Thermalito 4,161 2,160 4,161 2,161 0 1
Feather River at mouth 7,452 3,398 7,452 3,400 0 1
American River below Nimbus 3,207 1,548 3,207 1,551 0 3
American River at H Street 3,011 1,368 3,012 1,371 1 4
Calaveras River below Bellota Weir 193 70 193 70 0 0
San Joaquin River at Vernalis 3,695 1,561 3,695 1,561 0 0
Reservoir Carryover Storage (1,000 AF) [1]

Trinity Lake 1,282 661 1,285 660 3 0
Whiskeytown Lake 232 223 232 223 0 0
Lake Shasta 2,526 1,439 2,523 1,438 -3 0
Folsom Lake 497 343 498 345 1 1
CVP total NOD storage 4,538 2,666 4,538 2,667 0 1
CVP San Luis Reservoir 243 224 244 228 1 3
Lake Oroville 2,040 1,404 2,033 1,397 -7 -7
SWP San Luis Reservoir 290 234 294 250 4 16
New Hogan Reservoir 113 51 113 51 0 0
New Melones Reservoir 1,379 816 1,380 816 0 1
CVP-SWP Deliveries (1,000 AF/year) [2]

CVP NOD agricultural deliveries 242 58 242 58 0 0
CVP NOD M&I deliverie 38 42 38 42 0 0
CVP SOD agricultural deliveries 1,118 283 1,116 284 -2 1
CVP SOD M&I deliveries 124 90 124 90 0 0
SWP Table A deliveries 3,026 1,696 3,016 1,665 -10 -31
SWP Article 21 deliveries 135 78 137 84 1 6

[1] Dry periods are water-year based (Oct 1928 - Sep 1934, Oct 1975 - Sep 1977, and Oct 1986 - Sep 1992).
[2] Dry periods for CVP and SWP deliveries are contract-year based (CVP: Mar 1929 - Feb 1935, Mar 1976 - Feb 1978, and Mar 1987 - Feb

1993, SWP: Jan 1929 - Dec 1934, Jan 1976 - Dec 1977, Jan 1987 - Dec 1992).
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Figure 4-1. Average Annual Delta Flows, With-Project Conditions Compared to Existing Conditions

Figure 4-2. Average Annual Delta Flows, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project
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Figure 4-3. Reservoir Carryover Storage, With-Project Conditions Compared to Existing Conditions

Figure 4-4. Reservoir Carryover Storage, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project
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COMPARISON BETWEEN EXISTING CONDITIONS AND WITH-PROJECT CONDITION

The DWWSP is assumed to operate in all months of the year and Term 91 conditions apply to diversions of
the Project Partners’ water-right water. The modeling results are summarized using average annual values
under long-term and by water-year type. The water-year types are based on the Sacramento Valley Index
water-year types: Wet, Above Normal, Below Normal, Dry, and Critical.

Table 4-3 shows the monthly DWWSP diversions for the 73-year period of simulation with associated
periods when Term 91 is or is not in effect. The long-term average annual diversion of water-right water is
36.6 TAF per year. Generally Term 91 is in effect from June through August, during which the demands are
at highest level. The modeling results indicate that there would be a need for supplemental water (a long-
term average of 20.1 TAF per year) to help meet the Project Partners’ demands. Figures 4-5, 4-6, and 4-7
show the simulated DWWSP diversions in the form of an annual time series, annual exceedence, and average
monthly plots. Annual DWWSP water-right diversions vary between 16.7 and 56.7 TAF per year.

Tables 4-4 and 4-5 present average monthly and average annual river and Delta flows. Table 4-6 presents
average reservoir carryover storage by water year type. Table 4-7 presents average annual Delta exports and
diversions by water year type. Table 4-8 presents average annual CVP and SWP deliveries to their water
contractors by water year type. CVP deliveries are separated by location (north of Delta and south of Delta)
and contract type (agricultural and M&I). SWP deliveries are separated into Table A and Article 21
deliveries to the long-term SWP contractors. CVP deliveries to water right holders (Settlement Contractors in
the Sacramento Valley and Exchange Contractors in the San Joaquin Valley) and wildlife refuges are not
shown. Similarly, SWP deliveries to water right holders in the Feather River service area are not shown.
These CVP and SWP deliveries are a function of inflow hydrology and contract conditions rather than CVP-
SWP operations. As such, they would not be affected by the proposed DWWSP project.
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Table 4-3. Project Partners’ Water Right Diversion (1,000 AF/yr) under With-Project Conditions

Water Year Year Type* Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1922 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1923 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1924 C 5.1 3.5 2.8 2.7 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.7
1925 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1926 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1927 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1928 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1929 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 0.0 29.4
1930 D 5.1 0.0 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 32.1
1931 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 0.0 20.0
1932 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1933 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1934 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 0.0 24.0
1935 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1936 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1937 BN 5.1 0.0 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 32.1
1938 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1939 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 6.2 26.2
1940 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1941 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1942 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1943 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1944 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1945 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1946 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1947 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1948 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1949 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1950 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1951 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1952 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
1953 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1954 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1955 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1956 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1957 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1958 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1959 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1960 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1961 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1962 BN 0.0 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 30.5
1963 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1964 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 5.3 0.0 0.0 0.0 6.2 31.5
1965 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1966 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1967 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 0.0 50.5
1968 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1969 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1970 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1971 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1972 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1973 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1974 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
1975 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1976 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1977 C 5.1 3.5 2.8 2.7 0.0 3.3 0.0 0.0 0.0 0.0 0.0 6.2 23.7
1978 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1979 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1980 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1981 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1982 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1983 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 0.0 0.0 43.2
1984 W 5.1 0.0 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 7.3 6.2 39.3
1985 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1986 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1987 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 6.2 26.2
1988 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 0.0 29.4
1989 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1990 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 5.3 0.0 0.0 0.0 6.2 31.5
1991 C 5.1 0.0 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 32.1
1992 C 5.1 0.0 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 0.0 20.5
1993 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1994 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3

Average 5.0 3.3 2.8 2.7 2.5 3.3 3.7 4.2 2.1 0.4 1.0 5.5 36.6
Maximum 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
Minimum 0.0 0.0 2.8 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.7
Average W 5.1 3.3 2.8 2.7 2.5 3.3 4.0 5.3 5.6 1.4 3.5 5.6 45.3
Average AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 4.8 2.6 0.0 0.0 6.2 37.7
Average BN 4.7 3.3 2.8 2.7 2.5 3.3 4.0 4.9 0.9 0.0 0.0 6.2 35.5
Average D 5.1 3.3 2.8 2.7 2.5 3.3 3.3 3.3 0.0 0.0 0.0 6.2 32.6
Average C 5.1 2.9 2.8 2.7 2.3 3.1 2.7 2.2 0.0 0.0 0.0 3.1 26.9

Note: 1. Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN), Dry (D), and Critical (C).
2. Shaded period area represents that Term 91condition is in effect.
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Figure 4-5. DWWSP Annual Water-Right Diversions, With-Project Condition
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Table 4-4. Annual River and Delta Flows by Water Year Type, With-Project Conditions Compared to Existing
Conditions

Flow

Location Items Average Wet Above
Normal

Below
Normal Dry Critical

Rivers (cfs)
Existing Conditions 925 1,373 948 814 696 556Trinity River below

Lewiston Changes 0 1 0 0 0 0
Existing Conditions 8,357 11,436 8,584 7,230 6,723 6,273Sacramento River below

Keswick Changes 0 5 -5 -5 -2 4
Existing Conditions 8,928 12,038 10,112 8,120 7,106 5,873Sacramento River below

Navigation Control Point Changes 2 8 -2 -8 2 6
Existing Conditions 18,558 28,709 22,135 15,482 12,480 9,504Sacramento River below

DWWSP Diversion Changes -46 -53 -54 -64 -38 -14
Existing Conditions 22,101 33,592 26,460 19,085 15,152 11,144Sacramento River below

Freeport Changes -44 -49 -54 -65 -35 -13
Existing Conditions 4,161 6,573 4,604 3,528 2,759 2,181Feather River below

Thermalito Changes 0 -3 -9 -7 7 13
Existing Conditions 7,448 12,467 9,032 6,067 4,344 3,096Feather River at Mouth
Changes 1 -3 -9 -7 8 17
Existing Conditions 3,456 5,468 4,132 3,026 2,207 1,540American River below

Nimbus Changes 0 1 -5 -1 3 0
Existing Conditions 3,325 5,343 4,001 2,890 2,075 1,407American River at H Street
Changes 1 2 -5 -1 4 1
Existing Conditions 193 370 205 161 74 67Calaveras River at Mouth
Changes 0 0 0 0 0 0
Existing Conditions 3,695 6,426 4,027 3,157 2,052 1,456San Joaquin River at

Vernalis Changes 0 0 1 -1 0 0
Delta (1,000 AF)
Georgiana Slough Existing Conditions 2,722 3,823 3,139 2,433 2,057 1,674

Changes -4 -5 -5 -6 -3 -1
Delta Cross Channel Existing Conditions 1,281 1,255 1,315 1,375 1,314 1,147

Changes -2 -3 -2 -2 -1 -1
Total Delta Inflow Existing Conditions 20,822 34,618 23,960 16,804 12,843 9,391

Changes -33 -37 -50 -46 -24 -10
Net Delta Outflow Existing Conditions 14,156 27,143 16,714 9,643 6,554 4,703

Changes -27 -35 -48 -38 -15 -1
QWEST Existing Conditions 1,089 3,995 1,269 -129 -770 -247

Changes 0 -5 -4 -2 4 6
Surplus Delta Outflow Existing Conditions 8,551 20,286 10,018 4,240 1,864 742

Changes -29 -38 -47 -39 -21 4
Note: Changes are defined as With-Project Conditions minus Existing Conditions.
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Table 4-6. Carryover Storage by Water Year Type, With-Project Conditions Compared to Existing Conditions
Carryover Storage (1,000 AF)

Reservoir Items Average Wet Above
Normal

Below
Normal Dry Critical

CVP NOD Storage
Trinity Lake Existing Conditions 1,296 1,832 1,532 1,187 1,031 641

Changes 1 0 0 5 0 1
Whiskeytown Lake Existing Conditions 232 235 235 235 232 221

Changes 0 0 0 0 0 0
Lake Shasta Existing Conditions 2,572 3,305 3,060 2,630 2,234 1,266

Changes 3 0 1 18 0 -4
Folsom Lake Existing Conditions 529 643 592 574 469 304

Changes 0 0 2 -2 0 -1
Total Existing Conditions 4,629 6,015 5,419 4,626 3,966 2,433

Changes 4 0 3 21 0 -4
CVP SOD Storage
New Melones Reservoir Existing Conditions 1,379 1,882 1,494 1,338 1,142 767

Changes 1 0 0 2 1 0
CVP San Luis Reservoir Existing Conditions 232 271 259 243 175 205

Changes 0 2 -3 1 -4 3
US Army Corps of Engineers
New Hogan Reservoir Existing Conditions 113 155 139 115 87 50

Changes 0 0 0 0 0 0
SWP Storage
Lake Oroville Existing Conditions 2,058 2,873 2,328 1,927 1,570 1,208

Changes -18 -2 -6 -32 -28 -25
SWP San Luis Reservoir Existing Conditions 334 603 319 165 206 245

Changes -1 -3 -3 -14 14 -2
San Luis Reservoir
Total San Luis Existing Conditions 566 874 577 408 381 450

Changes -1 -1 -5 -13 10 1
Note: Changes are defined as With-Project Conditions minus Existing Conditions.

Table 4-7. Annual Delta Exports and Diversions by Water Year Type, With-Project Conditions Compared to
Existing Conditions

Annual Quantity (1,000 AF)

Location Items Average Wet Above
Normal

Below
Normal Dry Critical

Exports at Banks PP Existing Conditions 3,258 3,998 3,724 3,523 2,843 1,821
Changes -5 -1 -1 -12 -2 -10

Exports at Tracy PP Existing Conditions 2,308 2,610 2,574 2,445 2,200 1,544
Changes -1 -1 -2 5 -7 1

Total Export Existing Conditions 5,567 6,609 6,298 5,968 5,043 3,365
Changes -6 -2 -3 -7 -9 -9
Existing Conditions 124 125 130 132 124 108Contra Costa Water District

Diversion Changes 0 0 0 0 0 0
Existing Conditions 55 64 61 60 50 37North Bay Aqueduct/City of

Vallejo Changes 0 0 0 0 0 0
Note: Changes are defined as With-Project Conditions minus Existing Conditions.
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Table 4-8. Annual CVP and SWP Deliveries by Water Year Type, With-Project Conditions Compared to Existing
Conditions

Annual Delivery (1,000 AF)

Contract Type Items Average Wet Above
Normal

Below
Normal Dry Critical

CVP
NOD Agricultural Existing Conditions 236 320 323 267 183 33

Changes 0 0 0 2 0 -1
NOD M&I Existing Conditions 30 31 31 31 30 25

Changes 0 0 0 0 0 0
SOD Agricultural Existing Conditions 1,095 1,565 1,406 1,144 871 165

Changes 1 -1 2 10 -1 -3
SOD M&I Existing Conditions 123 142 138 128 114 77

Changes 0 0 0 1 0 0
SWP
Table A Existing Conditions 2,821 3,247 3,363 3,303 2,678 1,015

Changes -11 1 4 -4 -36 -15
Article 21 Existing Conditions 161 295 156 114 94 60

Changes 2 -2 -1 3 1 9
Note: Changes are defined as With-Project Conditions minus Existing Conditions.

COMPARISON BETWEEN CUMULATIVE CONDITIONS WITHOUT PROJECT AND CUMULATIVE
CONDITIONS WITH PROJECT

The Cumulative Conditions analysis evaluates the combined effects of the proposed DWWSP with other
water supply programs/actions. These include the Long-Term EWA, SDIP, the DMC/CA Intertie, the
FRWP, and the CVP-SWP Integration.

The DWWSP is assumed to operate in all months of the year and to be subject to Term 91 conditions on
diversions under the Project Partners’ water rights. The modeling results are summarized using average
annual values under long-term and water year type. The water year is based on the Sacramento Valley Index
water year type: Wet, Above Normal, Below Normal, Dry, and Critical.

Table 4-9 shows the monthly DWWSP diversions for the 73-year period of simulation with associated
periods that Term 91 is or is not in effect. The long-term average annual diversion is 36.7 TAF per year.
Generally, the Term 91 is in effect from June through August, during which the demands are at highest level.
From the modeling results, there would be a need to have supplemental water (long-term average is about 20
TAF per year) available to help meet the Project Partners’ demands. Figures 4-8, 4-9, and 4-10 show the
simulated DWWSP diversions in the form of an annual time series, annual exceedence, and average monthly
plots. Annual DWWSP diversions vary between 16.7 and 56.7 TAF per year.

Tables 4-10 and 4-11 present average monthly and average annual river and Delta flows. Table 4-12
presents average reservoir carryover storage by water year type. Table 4-13 presents average annual Delta
exports and diversions by water year type. Table 4-14 presents average annual CVP and SWP deliveries to
their water contractors by water year type. CVP deliveries are separated by location (north of Delta and south
of Delta) and contract type (agricultural and M&I). SWP deliveries are separated into Table A and Article 21
deliveries to the long-term SWP contractors.
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Table 4-9. Project Partners’ Water Right Diversion (1,000 AF/yr) under Cumulative Conditions with Project

Water Year Year Type* Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
1922 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1923 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1924 C 5.1 3.5 2.8 2.7 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.7
1925 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1926 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1927 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1928 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1929 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 0.0 29.4
1930 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1931 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 0.0 20.0
1932 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1933 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1934 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 0.0 20.0
1935 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1936 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1937 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1938 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1939 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 6.2 26.2
1940 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1941 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1942 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1943 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1944 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1945 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1946 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1947 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1948 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1949 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1950 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1951 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1952 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
1953 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1954 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1955 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1956 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1957 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1958 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1959 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1960 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1961 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1962 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1963 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1964 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 5.3 0.0 0.0 0.0 6.2 31.5
1965 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1966 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1967 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
1968 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1969 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1970 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1971 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1972 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1973 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1974 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
1975 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1976 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1977 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 6.2 26.2
1978 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1979 BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1980 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1981 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1982 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 7.3 6.2 49.4
1983 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 0.0 50.5
1984 W 5.1 0.0 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 7.3 6.2 39.3
1985 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1986 W 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1987 D 5.1 3.5 2.8 2.7 2.5 3.3 0.0 0.0 0.0 0.0 0.0 6.2 26.2
1988 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 0.0 29.4
1989 D 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3
1990 C 5.1 3.5 2.8 2.7 2.5 3.3 0.0 5.3 0.0 0.0 0.0 6.2 31.5
1991 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 0.0 0.0 0.0 6.2 35.6
1992 C 5.1 0.0 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 0.0 20.5
1993 AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 0.0 0.0 6.2 42.1
1994 C 5.1 3.5 2.8 2.7 2.5 3.3 4.0 0.0 0.0 0.0 0.0 6.2 30.3

Average 5.1 3.4 2.8 2.7 2.5 3.3 3.6 4.1 2.1 0.4 0.9 5.6 36.7
Maximum 5.1 3.5 2.8 2.7 2.5 3.3 4.0 5.3 6.5 7.4 7.3 6.2 56.7
Minimum 5.1 0.0 2.8 2.7 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.7
Average W 5.1 3.3 2.8 2.7 2.5 3.3 4.0 5.3 5.6 1.4 3.1 5.9 45.2
Average AN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 4.8 2.6 0.0 0.0 6.2 37.7
Average BN 5.1 3.5 2.8 2.7 2.5 3.3 4.0 4.9 0.9 0.0 0.0 6.2 36.1
Average D 5.1 3.5 2.8 2.7 2.5 3.3 3.3 3.0 0.0 0.0 0.0 6.2 32.5
Average C 5.1 3.2 2.8 2.7 2.5 3.1 2.4 2.2 0.0 0.0 0.0 3.1 27.1

Note: 1. Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN), Dry (D), and Critical (C).
2. Shaded period area represents that Term 91 condition is in effect.
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Table 4-10. Annual River and Delta Flows by Water Year Type, Cumulative Conditions with Project Compared to
Cumulative Conditions without Project

Flow

Location Items Average Wet Above
Normal

Below
Normal Dry Critical

Rivers (cfs)
Cumulative Conditions without Project 922 1,365 948 812 696 556Trinity River below

Lewiston Changes 0 -2 0 1 0 0
Cumulative Conditions without Project 8,363 11,411 8,616 7,263 6,736 6,268Sacramento River below

Keswick Changes 1 -1 0 -5 5 6
Cumulative Conditions without Project 8,940 11,990 10,096 8,151 7,170 5,919Sacramento River below

Navigation Control Point Changes 1 0 -4 -4 6 4
Cumulative Conditions without Project 18,629 28,790 22,151 15,540 12,576 9,587Sacramento River below

DWWSP Diversion Changes -48 -58 -53 -39 -53 -31
Cumulative Conditions without Project 22,128 33,598 26,416 19,089 15,234 11,221Sacramento River below

Freeport Changes -45 -54 -46 -34 -52 -31
Cumulative Conditions without Project 4,161 6,653 4,565 3,508 2,716 2,151Feather River below

Thermalito Changes 0 -1 -2 14 -12 2
Cumulative Conditions without Project 7,452 12,523 8,983 6,046 4,335 3,101Feather River at Mouth
Changes 0 0 -2 13 -12 2
Cumulative Conditions without Project 3,207 5,164 3,842 2,762 1,999 1,384American River below

Nimbus Changes 0 -5 4 5 1 -1
Cumulative Conditions without Project 3,011 4,954 3,644 2,564 1,809 1,209American River at H Street
Changes 1 -3 4 5 1 0
Cumulative Conditions without Project 193 370 205 161 74 67Calaveras River at Mouth
Changes 0 0 0 0 0 0
Cumulative Conditions without Project 3,695 6,459 4,011 3,154 2,033 1,445San Joaquin River at

Vernalis Changes 0 0 0 -1 0 0
Delta (1,000 AF)
Georgiana Slough Cumulative Conditions without Project 2,725 3,824 3,135 2,433 2,065 1,681

Changes -4 -5 -4 -3 -5 -3
Delta Cross Channel Cumulative Conditions without Project 1,273 1,219 1,314 1,379 1,324 1,140

Changes -2 -2 -2 -1 -1 -2
Total Delta Inflow Cumulative Conditions without Project 20,833 34,607 23,892 16,806 12,897 9,457

Changes -33 -44 -35 -23 -35 -22
Net Delta Outflow Cumulative Conditions without Project 13,961 26,771 16,389 9,448 6,508 4,719

Changes -21 -38 -26 -9 -14 -11
QWEST Cumulative Conditions without Project 883 3,628 1,007 -324 -861 -294

Changes 6 -1 2 10 14 5
Surplus Delta Outflow Cumulative Conditions without Project 8,322 19,870 9,631 4,033 1,777 752

Changes -23 -42 -20 -10 -21 -10
Note: Changes are defined as Cumulative Conditions with Project minus Cumulative Conditions without Project.
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Table 4-12. Carryover Storage by Water Year Type, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project

Carryover Storage (1,000 AF)

Reservoir Items Average Wet Above
Normal

Below
Normal Dry Critical

CVP NOD Storage

Trinity Lake
Cumulative Conditions
without Project

1,282 1,828 1,522 1,159 1,015 628

Changes 3 2 4 14 -5 -1

Whiskeytown Lake
Cumulative Conditions
without Project

232 235 235 235 232 221

Changes 0 0 0 0 0 0

Lake Shasta
Cumulative Conditions
without Project

2,526 3,265 3,018 2,588 2,176 1,219

Changes -3 -1 -6 -13 2 -1

Folsom Lake
Cumulative Conditions
without Project

497 626 564 531 416 285

Changes 1 2 -1 -2 2 1

Total
Cumulative Conditions
without Project

4,538 5,954 5,339 4,514 3,839 2,353

Changes 0 4 -3 -1 0 -1
CVP SOD Storage

New Melones Reservoir
Cumulative Conditions
without Project 1,379 1,884 1,494 1,339 1,142 765

Changes 0 0 0 0 0 1

CVP San Luis Reservoir
Cumulative Conditions
without Project 243 342 182 234 194 196

Changes 1 -1 1 12 -6 3
US Army Corps of Engineers

New Hogan Reservoir
Cumulative Conditions
without Project 113 155 139 115 87 50

Changes 0 0 0 0 0 0
SWP Storage

Lake Oroville
Cumulative Conditions
without Project

2,040 2,792 2,304 1,906 1,608 1,238

Changes -7 -5 -3 -10 -9 -6

SWP San Luis Reservoir
Cumulative Conditions
without Project

290 525 243 143 211 194

Changes 4 -1 -4 1 6 19
San Luis Reservoir

Total San Luis
Cumulative Conditions
without Project

533 867 425 377 405 389

Changes 5 -2 -3 13 -1 22
Note: Changes are defined as Cumulative Conditions with Project minus Cumulative Conditions without Project.

Table 4-13. Annual Delta Exports and Diversions by Water Year Type, Cumulative Conditions with Project
Compared to Cumulative Conditions without Project

Annual Quantity (1,000 AF)

Location Items Average Wet Above
Normal

Below
Normal Dry Critical

Exports at Banks PP
Cumulative Conditions
without Project 3,433 4,281 3,933 3,665 2,969 1,879

Changes -7 -5 -8 -10 -6 -11

Exports at Tracy PP
Cumulative Conditions
without Project

2,326 2,669 2,602 2,481 2,160 1,537

Changes -4 -1 -1 -4 -15 1

Total Export
Cumulative Conditions
without Project

5,759 6,950 6,536 6,146 5,130 3,416

Changes -12 -6 -8 -14 -21 -10
Cumulative Conditions
without Project

158 161 167 167 158 134Contra Costa Water District
Diversion

Changes 0 0 0 0 0 0
Cumulative Conditions
without Project

69 81 77 76 61 46North Bay Aqueduct/City of
Vallejo

Changes 0 0 0 0 0 -1
Note: Changes are defined as Cumulative Conditions with Project minus Cumulative Conditions without Project.
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Table 4-14. Annual CVP and SWP Deliveries by Water Year Type, Cumulative Conditions with Project Compared
to Cumulative Conditions without Project

Annual Delivery (1,000 AF)

Contract Type Items Average Wet Above
Normal

Below
Normal Dry Critical

CVP

NOD Agricultural
Cumulative Conditions
without Project

242 341 344 269 167 29

Changes 0 0 0 -1 0 0

NOD M&I
Cumulative Conditions
without Project

38 34 36 38 41 38

Changes 0 0 0 0 0 0

SOD Agricultural
Cumulative Conditions
without Project

1,118 1,645 1,544 1,159 784 145

Changes -2 0 -1 -19 5 2

SOD M&I
Cumulative Conditions
without Project

124 142 141 130 111 77

Changes 0 0 0 -1 0 0
SWP

Table A
Cumulative Conditions
without Project 3,026 3,564 3,751 3,494 2,680 1,142

Changes -10 2 -3 4 -22 -36

Article 21
Cumulative Conditions
without Project 135 255 128 103 69 46

Changes 1 -3 5 1 2 6
Note: Changes are defined as Cumulative Conditions with Project minus Cumulative Conditions without Project.
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CHAPTER 5. HYDRODYNAMIC AND WATER QUALITY MODELING
RESULTS

This chapter presents a summary of the hydrodynamic and water quality modeling analysis. Emphasis is
placed on comparative rather than absolute results. DSM2 outputs regarding Delta channel flow, stage, and
EC under the DWWSP are discussed. Results are typically presented as average monthly values for the 16-
year period (water year 1976 − 1991) of simulation, or as monthly time series data. The results for the With-
Project Conditions are compared to the results for Existing Conditions. The results for the Cumulative
Conditions with Project are compared to the results for Cumulative Conditions without Project. Figure 5-1
identifies the key Delta channels and sites referred to in the presentation of results.
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Figure 5-1. Major Delta Islands, Waterways, Water Quality Control Stations, and Potential Future Projects
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COMPARISON BETWEEN EXISTING CONDITIONS AND WITH-PROJECT CONDITION

This section presents simulation results for the With-Project Conditions compared to Existing Conditions.
Since the Project Partners’ water-right diversions would divert water from the Sacramento River, there is a
potential that DWWSP would have impacts on the Delta inflow.

Boundary Conditions

The hydrodynamic and water quality conditions within the Delta are driven by the flow and salinity
boundary conditions. For the DSM2 modeling, boundary conditions are determined based on CALSIM II
outputs, as discussed in Chapter 4. Figures 5-2, 5-3 and 5-4 present comparisons of the major boundary
flows (Sacramento River inflow, San Joaquin River inflow, and CVP and SWP exports). These figures show
occasional large changes in monthly inflow, export, or outflow. These changes are triggered by a CALSIM II
‘step function’ (an abrupt change in flow when a specified threshold is crossed). Typically an increase in
flow in one month is offset by a lower flow in the following month.

Martinez is specified as a stage rather than as a flow boundary condition. The salinity boundary condition at
Martinez is calculated from the Net Delta Outflow using a modified G-model. Figure 5-5 compares Net
Delta Outflow under the With-Project Conditions to Existing Conditions. Table 5-1 presents a comparison of
flow boundary conditions as average monthly values for the 16-year period of simulation.

Table 5-1. Boundary Flow Conditions, With-Project Conditions Compared to Existing Conditions
Average Monthly Flow (cfs) TotalLocation

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep (TAF/year)
Sacramento River inflow
Existing Conditions 12,148 15,367 24,693 32,682 39,175 33,788 24,398 19,299 17,411 18,389 14,778 13,086 15,953
Changes -42 -35 -14 -59 -119 -36 -20 -58 -29 -26 -31 -56 -31
San Joaquin River inflow
Existing Conditions 3,025 1,996 3,015 4,434 6,311 6,293 6,076 5,468 4,178 2,285 1,678 1,891 2,806
Changes -2 -2 3 0 0 0 0 0 0 0 0 0 0
CVP-SWP Exports (Tracy PP
and Banks PP)
Existing Conditions 8,239 7,611 8,675 9,453 9,080 8,341 4,640 2,942 5,839 9,086 9,231 9,079 5,567
Changes -23 -15 -4 -12 15 10 2 9 -1 -30 -21 -24 -6
Net Delta Outflow
Existing Conditions 5,905 9,551 21,275 36,396 47,731 38,900 27,470 20,757 12,043 7,198 4,538 4,511 14,156
Changes -18 -21 -20 -58 -155 -54 -17 -65 -26 4 -6 -25 -27

Note: Changes are defined as the With-Project Conditions minus Existing Conditions.
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Figure 5-2. Sacramento River Delta Inflow, With-Project Conditions Compared to Existing Conditions
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Figure 5-3. San Joaquin River Delta Inflow, With-Project Conditions Compared to Existing Conditions
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Figure 5-4. CVP-SWP Exports, With-Project Conditions Compared to Existing Conditions

0

50,000

100,000

150,000

200,000

250,000

300,000

O
ct

-7
5

A
pr

-7
6

O
ct

-7
6

A
pr

-7
7

O
ct

-7
7

A
pr

-7
8

O
ct

-7
8

A
pr

-7
9

O
ct

-7
9

A
pr

-8
0

O
ct

-8
0

A
pr

-8
1

O
ct

-8
1

A
pr

-8
2

O
ct

-8
2

A
pr

-8
3

O
ct

-8
3

A
pr

-8
4

O
ct

-8
4

A
pr

-8
5

O
ct

-8
5

A
pr

-8
6

O
ct

-8
6

A
pr

-8
7

O
ct

-8
7

A
pr

-8
8

O
ct

-8
8

A
pr

-8
9

O
ct

-8
9

A
pr

-9
0

O
ct

-9
0

A
pr

-9
1

Date

N
et

D
el

ta
O

u
tf

lo
w

(c
fs

)

-3,000

-2,000

-1,000

0

1,000

2,000

3,000

C
h

an
g

e
in

N
et

D
el

ta
O

u
tf

lo
w

(c
fs

)

Existing Conditions

With-Project Conditions

Difference

Figure 5-5. Net Delta Outflow, With-Project Conditions Compared to Existing Conditions
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Delta Channel Flow

Figure 5-6 shows the Existing Conditions and changes under the DWWSP in flow in key Delta channels.
The DWWSP average water-right diversion, over the 16-year period of simulation, is 48 cfs. DSM2 results
show that there are no major changes in Delta channel flow caused by the DWWSP water-right diversion.

Delta Channel Stage

Table 5-2 shows the Existing Conditions and changes under the DWWSP in water level upstream and
downstream of the four temporary barriers in the south Delta. The results show that the DWWSP would have
negligible impacts on stage in the south Delta.

Delta Water Quality

Changes in salinity at Martinez impact salinity throughout the Delta through tidal exchange. The salinity
boundary condition at Martinez is a function of Net Delta Outflow. Figure 5-7 shows a comparison of the
EC boundary condition at Martinez together with salinity at selected locations in the western and south Delta.
This figure also shows Net Delta Outflow. Changes in EC at Martinez would propagate through the Delta
during periods of low Delta outflow, and that there is little lag between changes in salinity at Martinez and
changes in salinity in the south Delta.
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Figure 5-6. Average Annual Flows at Selected Locations in the Delta, With-Project Conditions Compared to
Existing Conditions
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Table 5-2. Average Daily Minimum Stage, With-Project Conditions Compared to Existing Conditions
Stage (feet)Location

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg
Middle River Barrier upstream
Existing Conditions 1.20 1.05 -0.62 -0.44 -0.11 -0.17 -0.02 0.40 1.16 0.95 1.10 1.18 0.47
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Middle River Barrier downstream
Existing Conditions -0.87 -0.92 -0.62 -0.44 -0.12 -0.17 -0.55 -0.74 -0.84 -0.84 -0.80 -0.74 -0.64
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River at Head Barrier upstream
Existing Conditions 3.00 2.14 1.83 2.62 3.94 3.96 4.10 3.69 3.06 2.04 1.42 1.87 2.80
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River at Head Barrier downstream
Existing Conditions 2.36 1.89 1.83 2.62 3.94 3.96 2.96 2.76 3.06 2.04 1.42 1.70 2.54
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Grant Line Canal Barrier upstream
Existing Conditions 1.64 1.38 -0.11 0.16 0.73 0.70 0.30 0.76 1.88 1.37 1.28 1.42 0.96
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Grant Line Canal Barrier downstream
Existing Conditions -0.89 -0.96 -0.17 0.09 0.63 0.60 0.21 -0.26 -0.63 -0.88 -0.97 -0.87 -0.34
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River Barrier at Tracy Road bridge
upstream
Existing Conditions 1.56 1.31 -0.61 -0.42 -0.03 -0.09 -0.07 0.56 1.62 1.21 1.24 1.39 0.64
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River Barrier at Tracy Road bridge
downstream
Existing Conditions -1.07 -1.11 -0.61 -0.42 -0.03 -0.09 -0.50 -0.74 -0.94 -1.05 -1.03 -0.96 -0.71
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Notes: 1. Changes are defined as the With-Project Conditions minus Existing Conditions.

2. Stage is in feet relative to NGVD 1929.
3. Monthly average daily minimum stage = Total (Minimum daily stage in a month)/number of days in a month.
4. Grant Line Canal barrier represents the barrier at the east side.
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Figure 5-7. EC at Selected Locations, With-Project Conditions Compared to Existing Conditions

Table 5-3 presents the Existing Conditions and changes in EC under the DWWSP at selected locations in the
Delta. EC values are expressed as average monthly values in �S/cm for the 16-year period of simulation.
Table 5-4 presents the percentage change in EC. Usually the greatest salinity impact occurs in the late fall
and early winter when Net Delta Outflow is low. Changes in average monthly EC are typically less then one
percent.
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Table 5-3. Average Monthly EC, With-Project Conditions Compared to Existing Conditions
Average Monthly EC (μμμμS/cm)Location

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg
Sacramento River at Emmaton
Existing Conditions 2,230 1,723 1,246 761 502 308 337 518 898 972 1,375 2,165 1,086
Changes 3 10 6 4 1 1 1 4 5 -5 0 10 3
Sacramento River at Collinsville
Existing Conditions 6,995 5,812 4,739 2,896 1,943 1,113 1,314 1,966 3,224 3,943 5,273 6,909 3,844
Changes 8 18 19 11 4 5 3 12 12 -7 -1 19 9
Sacramento River at Port Chicago (Roe
Island)
Existing Conditions 15,203 13,321 11,947 8,672 6,460 4,599 5,456 7,286 9,869 11,983 14,182 15,675 10,388
Changes 16 21 23 21 10 16 8 21 19 -2 -2 15 14
Sacramento River at Chipps Island
Existing Conditions 10,254 8,764 7,529 4,909 3,448 2,124 2,522 3,599 5,445 6,740 8,548 10,315 6,183
Changes 12 20 23 16 7 9 5 17 15 -6 -2 20 11
Old River near Middle River
Existing Conditions 604 649 566 498 526 563 445 438 545 640 763 940 598
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
Old River at Tracy Road Bridge
Existing Conditions 648 655 579 534 542 577 479 457 535 610 661 753 586
Changes 1 0 0 0 0 0 0 0 0 1 0 0 0
Old River at CCWD's Los Vaqueros intake
Existing Conditions 643 554 523 475 442 354 306 361 336 353 423 580 446
Changes 1 0 2 1 1 1 0 0 1 0 -1 1 1
Old River at Rock Slough
Existing Conditions 717 603 565 488 422 307 266 307 305 365 469 672 457
Changes 1 0 2 1 0 0 0 0 1 0 -1 1 1
CCWD Proposed Alternative Intake
Existing Conditions 467 430 402 411 398 371 332 387 364 320 322 401 384
Changes 1 1 1 1 1 1 0 0 0 1 0 0 1
West Canal at mouth of Clifton Court
Forebay intake
Existing Conditions 574 511 491 458 430 418 351 382 359 347 395 516 436
Changes 1 0 1 1 0 0 0 0 1 0 0 1 0
Delta Mendota Canal at Tracy Pumping
Plant
Existing Conditions 583 530 507 474 454 455 372 399 379 381 438 572 462
Changes 1 0 1 0 0 0 0 0 0 0 0 1 0
Mokelumne River at Terminus
Existing Conditions 161 165 172 210 220 203 185 172 165 162 158 158 177
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
Barker Slough at North Bay Aqueduct
intake
Existing Conditions 189 193 208 234 295 364 378 305 233 204 194 191 249
Changes 0 0 0 0 0 0 -2 -1 0 0 0 0 0
Rock Slough at Contra Costa Canal at
Pumping Plant No. 1
Existing Conditions 737 683 650 698 753 654 478 418 354 406 493 634 580
Changes 2 0 1 2 0 0 0 0 1 1 -1 0 0
San Joaquin near Vernalis
Existing Conditions 588 647 558 489 524 556 430 434 542 643 782 954 596
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
San Joaquin River at Brandt Bridge
Existing Conditions 601 647 570 499 523 563 450 441 544 640 761 939 598
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
San Joaquin River at mouth of Calaveras
River
Existing Conditions 606 614 556 484 471 506 469 428 494 565 623 793 551
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
Stockton Proposed intake
Existing Conditions 383 346 332 334 319 291 306 360 276 254 271 346 318
Changes 1 1 1 1 0 0 0 0 1 0 0 1 0
San Joaquin River at Prisoner's Point
Existing Conditions 472 407 403 371 334 265 262 320 264 277 333 457 347
Changes 0 0 1 1 0 0 0 0 1 0 0 1 0
San Joaquin River at San Andreas
Landing
Existing Conditions 441 402 389 331 293 215 204 233 231 257 314 451 314
Changes 0 1 1 1 0 0 0 0 1 0 0 1 0
San Joaquin River at Jersey Point
Existing Conditions 1,887 1,514 1,337 892 596 354 295 362 595 939 1,415 2,083 1,022
Changes 0 2 5 2 1 1 1 2 3 -2 -1 4 1
Martinez/Benicia boundary condition
Existing Conditions 20,115 17,966 16,343 12,954 10,135 8,142 9,582 12,043 15,085 17,732 19,908 20,882 15,074
Changes 17 19 20 22 15 20 11 23 20 2 -1 10 15
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Table 5-4. Change in Average Monthly EC, With-Project Conditions Compared to Existing Conditions
Change in Average Monthly EC (in %�)

Location
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

Sacramento River at Emmaton 0.1 0.6 0.5 0.5 0.2 0.3 0.2 0.7 0.5 -0.5 0.0 0.5 0.3
Sacramento River at Collinsville 0.1 0.3 0.4 0.4 0.2 0.5 0.2 0.6 0.4 -0.2 0.0 0.3 0.2
Sacramento River at Port Chicago (Roe Island) 0.1 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.0 0.0 0.1 0.1
Sacramento River at Chipps Island 0.1 0.2 0.3 0.3 0.2 0.4 0.2 0.5 0.3 -0.1 0.0 0.2 0.2
Old River near Middle River 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Old River at Tracy Road Bridge 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0
Old River at CCWD's Los Vaqueros intake 0.2 0.1 0.3 0.2 0.2 0.3 0.1 0.1 0.2 0.1 -0.2 0.2 0.1
Old River at Rock Slough 0.1 0.1 0.3 0.2 0.1 0.1 0.2 0.1 0.3 0.0 -0.2 0.2 0.1
CCWD Proposed Alternative intake 0.2 0.1 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.2 -0.1 0.1 0.1
West Canal at mouth of Clifton Court Forebay 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 0.1 0.1
Delta Mendota Canal at Tracy Pumping Plant 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 0.1 0.1
Mokelumne River at Terminus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Barker Slough at North Bay Aqueduct Intake 0.1 0.0 0.0 0.0 -0.1 0.0 -0.5 -0.3 0.0 0.1 0.1 0.1 -0.1
Rock Slough at Contra Costa Canal 0.2 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.2 0.1 -0.2 0.0 0.1
San Joaquin near Vernalis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
San Joaquin River at Brandt Bridge 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
San Joaquin River at mouth of Calaveras River 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stockton Proposed intake 0.2 0.2 0.3 0.2 0.1 0.1 0.2 0.0 0.3 0.2 0.0 0.2 0.2
San Joaquin River at Prisoners Point 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.3 0.0 -0.1 0.2 0.1
San Joaquin River at San Andreas Landing 0.1 0.2 0.3 0.2 0.1 0.1 0.1 0.2 0.3 -0.2 -0.1 0.3 0.1
San Joaquin River at Jersey Point 0.0 0.1 0.4 0.3 0.2 0.1 0.2 0.5 0.5 -0.2 -0.1 0.2 0.1
Martinez/Benicia boundary condition 0.1 0.1 0.1 0.2 0.1 0.3 0.1 0.2 0.1 0.0 0.0 0.0 0.1

Tables 5-5 to 5-8 show the monthly EC’s and changes in EC for the Old River at Rock Slough, the Old
River at Los Vaqueros Reservoir intake, the West Canal at the mouth of the Clifton Court Forebay, and at
Tracy Pumping Plant. In general, the changes are negligible.

X2 Location

The DWWSP may affect the location of X2 either directly by affecting the Sacramento River flow, reducing
Net Delta Outflow, or indirectly by triggering changes in upstream CVP-SWP reservoir operations or Delta
exports as a result of DWWSP diversion. Average monthly DWWSP diversion ranges from 7 cfs to 93 cfs,
depending on Term 91 conditions. This would be small compared to the 11,400 cfs flow required to maintain
X2 at Chipps Island (located at kilometer [km] 74.0). Figure 5-8 and Table 5-9 show the change in X2
location under the With-Project Conditions compared to Existing Conditions. In general, average monthly
changes in the X2 location would be on the order of 0.1 km or less; however, the maximum increase in X2
location would be approximately 0.8 km, and would mainly be caused by changes in CVP-SWP operations.

CCWD diversions to fill Los Vaqueros Reservoir are constrained by the Delta Smelt BO (USFWS 1993).
From February through May, the BO precondition for filling the reservoir is that the X2 location is west of
Chipps Island. In January and June through August, the X2 must be located west of Collinsville. Figure 5-9
and Figure 5-10 show the location of Chipps Island and Collinsville, the X2 location and the change in X2
location for the two sets of months when filling is potentially restricted. Only in one month during the period
of simulation would the change in X2 location impact filling of Los Vaqueros.
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Table 5-5. EC at Old River at CCWD’s Los Vaqueros Intake, With-Project Conditions Compared to Existing
Conditions

(a) Existing Condition, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 272 276 551 678 759 491 386 456 545 488 386 734 502
1977 858 661 751 760 713 639 586 559 591 501 459 686 647
1978 885 779 662 574 455 449 285 319 264 225 319 555 481
1979 619 593 590 440 304 287 296 360 252 259 438 685 427
1980 779 566 441 318 367 349 266 328 276 236 298 438 388
1981 523 561 611 403 315 258 270 377 308 470 606 667 447
1982 746 484 232 341 272 306 172 222 232 219 264 335 319
1983 261 227 310 164 124 160 186 176 134 193 192 225 196
1984 244 186 137 166 250 236 252 361 280 239 291 583 269
1985 730 635 267 263 397 351 328 426 307 458 659 752 464
1986 688 572 536 372 391 271 295 283 272 246 309 456 391
1987 579 615 640 533 584 361 296 407 388 369 520 728 502
1988 793 595 665 532 310 336 349 431 422 372 462 533 483
1989 774 736 578 613 534 315 225 320 297 383 581 739 508
1990 706 569 721 755 578 379 371 398 444 511 455 574 539
1991 827 803 671 688 719 480 333 359 370 473 529 593 570

Median 718 582 584 486 394 343 295 361 302 370 447 588 473
Average 643 554 523 475 442 354 306 361 336 353 423 580 446

Min 244 186 137 164 124 160 172 176 134 193 192 225 196
Max 885 803 751 760 759 639 586 559 591 511 659 752 647

(b) Change in Monthly EC, With-Project Conditions minus Existing Conditions (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 3 4 14 9 1 1 1 1 1 -1 0 1 3
1977 -1 -3 2 0 -1 1 1 0 0 -1 -1 3 0
1978 0 -1 -1 -1 0 10 2 1 0 0 0 0 1
1979 2 0 -2 2 0 0 0 0 0 0 0 0 0
1980 -2 0 4 1 7 -2 -1 0 1 0 1 3 1
1981 2 1 0 -1 1 -1 -1 0 0 -1 0 1 0
1982 1 0 0 0 0 0 0 0 0 0 0 -1 0
1983 0 0 0 0 0 0 -1 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0 0
1985 6 5 1 0 -1 1 0 0 0 0 0 0 1
1986 0 2 1 2 0 0 0 0 0 0 0 0 0
1987 2 0 -1 0 -1 1 1 1 0 1 1 0 0
1988 1 3 0 3 2 1 1 2 2 1 0 0 1
1989 0 1 1 1 0 0 0 0 0 -1 -1 5 0
1990 0 -4 5 -4 2 2 1 1 3 2 -4 3 1
1991 1 -1 0 2 3 2 1 1 3 2 -5 1 1

Median 1 0 0 0 0 0 0 0 0 0 0 0 0
Average 1 0 2 1 1 1 0 0 1 0 -1 1 1

Min -2 -4 -2 -4 -1 -2 -1 0 0 -1 -5 -1 0
Max 6 5 14 9 7 10 2 2 3 2 1 5 3
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Table 5-6. EC at Old River at Rock Slough, With-Project Conditions Compared to Existing Conditions
(a) Existing Condition, Monthly EC (μS/cm)

Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 234 281 630 757 813 465 334 398 584 500 424 892 526
1977 974 755 888 850 731 554 490 486 611 520 521 851 686
1978 1,034 850 735 505 327 326 334 279 229 204 345 629 483
1979 704 675 640 424 275 252 254 305 205 258 496 805 441
1980 876 605 462 284 376 278 247 326 228 210 316 484 391
1981 585 646 660 397 283 203 210 313 264 542 685 772 463
1982 825 479 197 264 227 244 194 218 203 186 262 326 302
1983 231 197 263 205 137 169 199 192 140 177 175 181 189
1984 260 217 150 194 215 195 205 309 226 209 309 678 264
1985 828 664 231 252 402 301 261 348 263 527 761 870 476
1986 746 608 571 345 289 338 257 240 226 223 325 507 390
1987 643 700 701 564 581 278 222 315 312 386 603 860 514
1988 871 645 742 532 259 258 289 354 350 382 525 619 486
1989 897 794 631 647 517 268 192 233 236 425 677 866 532
1990 773 626 834 829 567 334 313 318 445 552 490 696 565
1991 989 910 701 762 757 443 261 277 355 538 594 719 609

Median 799 646 635 465 352 278 256 311 250 384 493 707 479
Average 717 603 565 488 422 307 266 307 305 365 469 672 457

Min 231 197 150 194 137 169 192 192 140 177 175 181 189
Max 1,034 910 888 850 813 554 490 486 611 552 761 892 686

(b) Change in Monthly EC, With-Project Conditions minus Existing Conditions (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 3 6 18 10 1 1 1 1 0 -1 0 2 4
1977 -2 -3 2 -1 -1 0 0 0 0 0 -1 4 0
1978 0 -2 -1 -2 0 5 3 0 0 0 0 0 0
1979 2 -1 -2 3 0 0 0 0 0 0 0 0 0
1980 -3 0 5 1 0 -3 0 0 0 0 2 3 1
1981 2 1 -1 -1 1 0 0 0 1 -1 0 1 0
1982 0 0 0 0 0 0 0 0 0 0 -1 -1 0
1983 0 0 0 -1 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0 0
1985 7 6 1 0 -1 1 0 0 0 0 0 0 1
1986 0 1 1 2 0 0 0 0 0 0 0 0 0
1987 1 -1 -2 -1 -2 0 0 0 0 0 0 0 0
1988 1 2 1 4 1 0 1 2 2 0 0 0 1
1989 1 2 1 0 -1 0 0 0 0 -2 -1 6 1
1990 -1 -3 5 -4 3 1 1 1 7 1 -5 5 1
1991 1 -2 2 4 4 1 1 1 5 1 -7 2 1

Median 0 0 1 0 0 0 0 0 0 0 0 0 0
Average 1 0 2 1 0 0 0 0 1 0 -1 1 1

Min -3 -3 -2 -4 -2 -3 0 0 0 -2 -7 -1 0
Max 7 6 18 10 4 5 3 2 7 1 2 6 4
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Table 5-7. EC at West Canal at mouth of Clifton Court Forebay, With-Project Conditions Compared to Existing
Conditions

(a) Existing Condition, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 300 272 481 601 699 521 397 433 514 483 366 597 472
1977 768 591 652 697 710 674 649 613 597 570 421 548 624
1978 747 751 603 581 397 378 247 246 257 237 294 488 435
1979 550 521 553 436 293 293 294 337 289 256 387 579 399
1980 697 537 424 266 144 245 260 288 302 254 281 398 341
1981 472 483 563 407 341 318 301 364 349 410 539 575 427
1982 679 484 272 343 246 278 172 187 245 240 261 339 312
1983 257 237 158 135 119 147 165 170 134 184 202 257 180
1984 243 178 127 139 234 275 273 355 325 261 273 501 265
1985 644 606 305 275 387 398 356 400 356 401 573 651 446
1986 638 540 509 393 281 182 244 282 296 261 294 412 361
1987 522 541 592 510 583 455 336 347 397 355 451 609 475
1988 730 574 594 525 356 348 372 393 424 368 405 452 462
1989 638 703 545 572 527 356 227 287 332 345 498 629 472
1990 651 523 617 684 588 417 371 394 424 449 432 471 502
1991 674 758 703 656 688 512 364 371 383 397 469 493 539

Median 641 539 549 473 372 352 298 351 341 350 396 497 441
Average 576 519 481 451 412 362 314 342 351 342 384 500 420

Min 243 178 127 135 119 147 165 170 134 184 202 257 180
Max 768 758 703 697 710 674 649 613 597 570 573 651 624

(b) Change in Monthly EC, With-Project Conditions minus Existing Conditions (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 2 3 11 9 2 1 1 1 1 0 0 1 3
1977 0 -3 1 0 -1 -1 0 0 0 0 -1 2 0
1978 1 0 0 -3 -1 0 0 0 0 0 0 0 0
1979 1 1 -2 1 0 0 0 0 0 0 0 0 0
1980 -1 0 3 1 1 1 0 0 0 1 1 2 1
1981 2 1 0 -1 1 -3 -1 0 0 0 0 1 0
1982 1 0 0 0 0 0 0 0 0 1 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0 0
1985 4 4 1 0 -1 1 0 0 0 0 0 0 1
1986 0 2 1 2 0 0 0 0 0 1 0 0 1
1987 2 0 0 0 -1 1 1 1 1 2 1 0 1
1988 1 5 1 3 3 3 2 2 2 2 1 0 2
1989 0 1 1 1 0 0 0 0 0 -1 -2 3 0
1990 1 -4 5 -4 1 2 2 1 1 2 -3 0 0
1991 1 0 0 1 2 2 1 1 1 2 -4 -1 0

Median 1 0 0 0 0 0 0 0 0 0 0 0 0
Average 1 1 1 1 0 0 0 0 0 0 0 0 1

Min -1 -4 -2 -4 -1 -3 -1 0 0 -1 -4 -1 0
Max 4 5 11 9 3 3 2 2 2 2 1 3 3
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Table 5-8. EC at Delta Mendota Canal at Tracy Pumping Plant, With-Project Conditions Compared to Existing
Conditions

(a) Existing Condition, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 339 321 522 622 714 607 493 519 544 525 470 683 530
1977 715 581 609 712 825 901 693 610 585 484 436 635 649
1978 784 734 625 508 306 355 228 237 247 291 356 543 435
1979 513 533 568 402 255 295 309 358 331 301 433 637 411
1980 696 544 471 201 160 223 284 332 335 304 339 460 362
1981 448 506 574 463 437 402 366 436 367 445 558 637 470
1982 697 521 410 338 203 261 163 199 276 307 337 419 344
1983 214 260 139 217 151 204 188 178 144 194 287 355 211
1984 211 180 158 149 238 329 332 402 378 322 353 580 303
1985 662 610 390 392 498 536 448 460 371 436 588 694 507
1986 660 597 571 474 268 193 234 297 336 343 363 497 403
1987 528 556 596 556 638 572 423 491 454 421 529 681 537
1988 747 578 627 573 461 835 495 514 467 387 434 529 554
1989 711 693 564 603 663 473 323 411 379 385 548 704 538
1990 666 542 641 693 633 562 531 501 463 500 486 558 565
1991 731 731 646 689 819 540 447 444 392 454 491 542 577

Median 664 550 569 491 449 438 349 423 374 386 435 569 489
Average 583 530 507 474 454 455 372 399 379 381 438 572 462

Min 211 180 139 149 151 193 163 178 144 194 287 355 211
Max 784 734 646 712 825 901 693 610 585 525 588 704 649

(b) Change in Monthly EC, With-Project Conditions minus Existing Conditions (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 2 3 8 6 1 1 1 0 2 0 0 1 2
1977 1 -2 0 0 -1 0 0 0 0 -1 -1 1 0
1978 1 -1 0 -2 -1 -1 0 0 0 0 0 0 0
1979 1 0 -1 1 0 0 0 0 0 0 0 0 0
1980 -1 0 2 0 1 0 0 0 0 0 1 2 0
1981 1 0 0 0 0 -2 -1 0 0 0 0 1 0
1982 1 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 1 0 1 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0 0
1985 4 4 0 0 0 2 0 0 0 0 0 0 1
1986 0 2 1 1 0 0 1 0 0 0 0 0 0
1987 2 0 0 0 0 1 1 1 0 1 1 2 1
1988 1 3 0 2 2 0 1 1 2 2 0 0 1
1989 0 1 1 0 2 0 0 0 0 -1 -1 3 0
1990 1 -3 3 -3 1 1 1 0 1 2 -2 0 0
1991 1 -1 0 1 1 1 1 0 2 2 -4 0 0

Median 1 0 0 0 0 0 0 0 0 0 0 0 0
Average 1 0 1 0 0 0 0 0 0 0 0 1 0

Min -1 -3 -1 -3 -1 -2 -1 0 0 -1 -4 0 0
Max 4 4 8 6 2 2 1 1 2 2 1 3 2
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Figure 5-8. X2 Location, With-Project Conditions Compared to Existing Conditions
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Figure 5-9. X2 Location in Periods (January, June-August) of Restricted Filling of Los Vaqueros Reservoir, With-
Project Conditions Compared to Existing Conditions
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Table 5-9. Change in X2 Location, With-Project Conditions Compared to Existing Conditions
Difference in X2 Location (km), With-Project Conditions minus Existing ConditionsWater Year Year Type

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1922 AN 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1923 BN 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1924 C 0.0 -0.1 -0.1 -0.2 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
1925 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1926 D 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 -0.2 -0.1
1927 W 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1928 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1
1929 C 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1930 D -0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
1931 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 -0.4 0.8 0.3
1932 D -0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1933 C 0.0 0.0 0.0 -0.3 -0.3 -0.1 0.0 0.1 0.0 0.0 0.0 0.0
1934 C 0.0 0.0 0.0 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
1935 BN 0.0 0.1 0.0 0.1 0.0 0.0 -0.1 0.0 0.3 0.1 0.0 -0.2
1936 BN 0.2 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 -0.3 -0.1
1937 BN 0.0 0.0 0.0 -0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0
1938 W 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.3
1939 D 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1940 AN -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1941 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1942 W 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1943 W 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1944 D 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0
1945 BN 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
1946 BN 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
1947 D 0.1 -0.3 0.0 0.0 0.3 0.1 0.0 0.0 -0.1 0.0 -0.1 0.0
1948 BN 0.5 0.1 -0.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.7 0.1
1949 D 0.5 -0.6 0.0 0.2 0.1 0.2 0.1 0.0 0.0 0.0 -0.4 -0.1
1950 BN 0.2 -0.1 0.0 0.1 0.0 0.0 0.0 0.3 0.1 0.0 0.0 0.0
1951 AN 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1952 W 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1953 W 0.1 0.8 0.1 0.1 0.8 -0.3 -0.3 -0.1 0.0 0.0 0.0 0.3
1954 AN 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.2
1955 D -0.3 0.3 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0
1956 W 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1957 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
1958 W 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
1959 BN 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
1960 D -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.1 0.0
1961 D -0.1 0.0 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.1 -0.3 -0.1
1962 BN 0.4 -0.1 -0.3 -0.1 0.3 0.1 0.1 0.0 0.1 0.2 0.1 0.1
1963 W -0.1 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.1
1964 D 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1
1965 W -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
1966 BN 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2
1967 W 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1
1968 BN 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
1969 W 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1970 W 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
1972 BN 0.0 0.0 0.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1
1973 AN -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
1974 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975 W 0.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1
1976 C 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977 C -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1979 BN 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0
1980 AN 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1981 D 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0
1982 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1
1983 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
1985 D 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0
1986 W 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
1987 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988 C 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
1989 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
1990 C -0.1 0.2 -0.1 0.0 0.0 0.1 0.0 0.2 0.1 -0.1 0.1 0.0
1991 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0
1992 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1
1993 AN 0.1 -0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1
1994 C 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Average 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 0.5 0.8 0.1 0.3 0.8 0.2 0.1 0.3 0.3 0.2 0.8 0.3
Minimum -0.3 -0.6 -0.4 -0.3 -0.3 -0.3 -0.3 -0.1 -0.1 -0.4 -0.7 -0.3

Note: Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN), Dry (D), and Critical (C).
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COMPARISON BETWEEN CUMULATIVE CONDITIONS WITHOUT PROJECT AND CUMULATIVE
CONDITIONS WITH PROJECT

This section presents simulation results for the Cumulative Conditions with Project compared to Cumulative
Conditions without Project. Since the Project Partners’ water-right diversion diverts water from the
Sacramento River, there is a potential that DWWSP would have impacts on the Delta inflow.

Boundary Conditions

The hydrodynamic and water quality conditions within the Delta are driven by the flow and salinity
boundary conditions. For the DSM2 modeling, boundary conditions are determined based on CALSIM II
outputs, as discussed in Chapter 4. Figures 5-11, 5-12 and 5-13 present comparisons of the major boundary
flows (Sacramento River inflow, San Joaquin River inflow, and CVP and SWP exports). The figures show
occasional large changes in monthly inflow, export, or outflow. These changes are triggered by a CALSIM II
‘step function’ (an abrupt change in flow when a specified threshold is crossed). Typically an increase in
flow in one month is offset by a lower flow in the following month.

Martinez is specified as a stage rather than as a flow boundary condition. The salinity boundary condition at
Martinez is calculated from the Net Delta Outflow using a modified G-model. Figure 5-14 compares Net
Delta Outflow under the Cumulative Conditions with Project to Cumulative Conditions without Project.
Table 5-10 presents a comparison of flow boundary conditions as average monthly values for the 16-year
period of simulation.

Table 5-10. Boundary Flow Conditions, Cumulative Conditions with Project Compared to Cumulative Conditions
without Project

Average Monthly Flow (cfs) TotalLocation
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep (TAF/year)

Sacramento River inflow
Cumulative Conditions without Project 12,067 15,419 24,860 32,837 39,333 34,278 24,576 19,162 17,351 18,754 14,431 12,472 15,973
Changes -50 -50 -105 -58 -30 -63 -62 -62 -46 28 0 -40 -32
San Joaquin River inflow
Cumulative Conditions without Project 2,885 1,994 3,013 4,438 6,321 6,294 6,095 5,570 4,190 2,288 1,698 1,872 2,806
Changes 1 0 0 0 0 0 0 0 0 0 -1 0 0
CVP-SWP Exports (Tracy PP and
Banks PP)
Cumulative Conditions without Project 8,526 7,892 9,584 9,984 9,486 8,908 4,809 2,934 6,129 9,433 8,782 8,929 5,759
Changes -22 -31 -19 -14 -22 -25 -39 -1 -28 20 -1 -16 -12
Net Delta Outflow
Cumulative Conditions without Project 5,348 9,310 20,532 35,892 47,448 38,846 27,409 20,705 11,714 7,197 4,603 4,021 13,961
Changes -24 -19 -104 -58 -10 -48 -13 -58 -17 8 7 -14 -21
Note: Changes are defined as the Cumulative Conditions with Project minus Cumulative Conditions without Project.
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Figure 5-11. Sacramento River Delta Inflow, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project
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Figure 5-12. San Joaquin River Delta Inflow, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project
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Figure 5-13. CVP-SWP Exports, Cumulative Conditions with Project Compared to Cumulative Conditions without
Project
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Figure 5-14. Net Delta Outflow, Cumulative Conditions with Project Compared to Cumulative Conditions without
Project
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Delta Channel Flow

Figure 5-15 shows the Cumulative Conditions without Project and changes under the DWWSP in flow in
key Delta channels. The DWWSP water-right diversion, averaged over the 16-year period of simulation, is
48 cfs. DSM2 results show that there would be no major changes in Delta channel flow caused by the
DWWSP water-right diversion.

Delta Channel Stage

Table 5-11 shows the Cumulative Conditions without Project and change under the DWWSP in water level
upstream and downstream of the four temporary barriers in the south Delta. The results show that the
DWWSP would have negligible impact on stage in the south Delta.

Delta Water Quality

Changes in salinity at Martinez impact salinity throughout the Delta through tidal exchange. The salinity
boundary condition at Martinez is a function of Net Delta Outflow. Figure 5-16 shows a comparison of the
EC boundary condition at Martinez together with salinity at selected locations in the western and south Delta.
The figure also shows Net Delta Outflow. It is apparent that changes in EC at Martinez propagate through the
Delta during periods of low Delta outflow, and that there is little lag between changes in salinity at Martinez
and changes in salinity in the south Delta.
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Figure 5-15. Average Annual Flow at Selected Locations in the Delta, Cumulative Conditions with Project
Compared to Cumulative Conditions without Project
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Table 5-11. Average Daily Minimum Stage, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project

Stage (feet)Location
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

Middle River Barrier upstream
Cumulative Conditions without Project 1.34 -0.84 -0.70 -0.51 -0.20 -0.25 1.49 1.27 1.79 0.98 1.32 1.62 0.61
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Middle River Barrier downstream
Cumulative Conditions without Project -0.86 -0.84 -0.71 -0.51 -0.21 -0.27 -0.68 -0.81 -0.97 -0.93 -0.86 -0.82 -0.71
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River at Head Barrier upstream
Cumulative Conditions without Project 3.63 2.60 1.82 2.62 3.99 3.99 4.62 4.74 3.13 1.96 1.45 1.79 3.03
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Old River at Head Barrier downstream
Cumulative Conditions without Project 0.35 -0.06 1.80 2.60 3.95 3.95 2.54 1.58 3.11 1.95 1.45 1.77 2.08
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Grant Line Canal Barrier upstream
Cumulative Conditions without Project -0.32 -0.60 -0.14 0.15 0.74 0.68 0.38 0.05 1.54 0.77 0.91 1.10 0.44
Changes 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00
Grant Line Canal Barrier downstream
Cumulative Conditions without Project -0.32 -0.60 -0.14 0.15 0.74 0.68 0.38 0.05 1.54 0.77 0.91 1.10 0.44
Changes 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 -0.01 0.00 0.00
Old River Barrier at Tracy Road bridge
upstream
Cumulative Conditions without Project 0.42 -0.85 -0.63 -0.42 -0.03 -0.09 0.76 0.61 1.60 0.86 1.13 1.34 0.39
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
Old River Barrier at Tracy Road bridge
downstream
Cumulative Conditions without Project -1.04 -0.86 -0.65 -0.43 -0.06 -0.13 -0.66 -0.81 -1.04 -1.14 -1.09 -1.07 -0.75
Changes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Notes: 1. Changes are defined as the Cumulative Conditions with Project minus Cumulative Conditions without Project.

2. Stage is in feet relative to NGVD 1929.
3. Monthly average daily minimum stage = Total (Minimum daily stage in a month)/number of days in a month.
4. Grant Line Canal barrier represents the barrier at the west side.
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Figure 5-16. EC at Selected Locations, Cumulative Conditions with Project Compared to Cumulative Conditions
without Project

Table 5-12 presents the baselines and changes in EC under the DWWSP at selected locations in the Delta.
EC values are expressed as average monthly values in �S/cm for the 16-year period of simulation. Table 5-
13 presents the percentage changes in EC. Usually the greatest salinity impact occurs in the late fall and early
winter when Net Delta Outflow is low. Changes in average monthly EC are typically less then one percent.
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Table 5-12. Average Monthly EC, Cumulative Conditions with Project Compared to Cumulative Conditions
without Project

Average Monthly EC (μμμμS/cm)Location
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

Sacramento River at Emmaton
Cumulative Conditions without Project 2,335 1,705 1,211 739 492 300 332 492 879 1,003 1,481 2,283 1,104
Changes 9 7 -1 -2 0 1 1 2 6 -6 -9 2 1
Sacramento River at Collinsville
Cumulative Conditions without Project 7,303 5,867 4,780 2,906 1,899 1,069 1,290 1,918 3,193 4,014 5,409 7,077 3,894
Changes 26 10 6 -7 3 4 4 7 11 -8 -18 2 3
Sacramento River at Port Chicago (Roe
Island)
Cumulative Conditions without Project 15,650 13,664 12,151 8,910 6,464 4,512 5,389 7,224 9,830 12,089 14,279 15,762 10,494
Changes 30 21 11 -7 10 20 13 14 14 0 -11 2 10
Sacramento River at Chipps Island
Cumulative Conditions without Project 10,655 8,932 7,656 5,011 3,412 2,058 2,482 3,544 5,408 6,835 8,674 10,465 6,261
Changes 31 15 9 -9 7 9 8 10 13 -5 -17 1 6
Old River near Middle River
Cumulative Conditions without Project 491 539 566 514 527 565 382 408 534 598 533 560 518
Changes 0 2 0 -3 0 0 0 0 0 0 1 0 0
Old River at Tracy Road Bridge
Cumulative Conditions without Project 626 583 575 535 542 578 434 409 437 466 482 543 518
Changes 1 2 0 0 0 0 1 0 0 0 1 0 0
Old River at CCWD's Los Vaqueros intake
Cumulative Conditions without Project 663 577 537 507 430 334 299 351 338 363 431 563 449
Changes 2 2 -2 0 -2 1 1 0 0 1 1 0 0
Old River at Rock Slough
Cumulative Conditions without Project 736 622 583 524 408 292 256 296 306 381 474 652 461
Changes 3 2 -3 -2 -3 1 0 0 0 2 1 -1 0
CCWD Proposed Alternative Intake
Cumulative Conditions without Project 482 462 408 420 388 357 328 394 368 320 334 394 388
Changes 0 2 -1 0 -3 0 0 0 0 0 0 0 0
West Canal at mouth of Clifton Court
Forebay intake
Cumulative Conditions without Project 596 539 497 477 423 401 340 361 367 357 407 508 439
Changes 1 2 -1 0 -3 0 1 0 0 1 1 0 0
Delta Mendota Canal at Tracy Pumping
Plant
Cumulative Conditions without Project 601 543 515 491 448 447 357 364 396 415 466 589 469
Changes 1 2 -1 0 -2 0 1 0 0 1 1 1 0
Mokelumne River at Terminus
Cumulative Conditions without Project 160 165 171 209 220 201 184 172 164 161 158 158 177
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
Barker Slough at North Bay Aqueduct
intake
Cumulative Conditions without Project 185 190 208 240 313 376 371 281 215 193 187 186 245
Changes 0 0 0 0 0 -1 0 0 1 0 0 0 0
Rock Slough at Contra Costa Canal at
Pumping Plant No. 1
Cumulative Conditions without Project 761 721 638 745 774 666 482 413 351 411 505 609 590
Changes 1 3 -2 -1 -6 0 0 0 0 1 1 0 0
San Joaquin near Vernalis
Cumulative Conditions without Project 601 647 558 491 525 557 433 431 541 645 778 963 597
Changes 0 0 0 0 0 0 0 0 0 0 0 0 0
San Joaquin River at Brandt Bridge
Cumulative Conditions without Project 614 647 570 503 524 565 451 437 542 641 758 949 600
Changes 0 0 0 -1 0 0 0 0 0 0 0 0 0
San Joaquin River at mouth of Calaveras
River
Cumulative Conditions without Project 605 609 535 455 449 480 462 422 486 550 625 789 539
Changes 0 0 0 1 1 0 0 0 0 -1 -1 -1 0
Stockton Proposed intake
Cumulative Conditions without Project 406 380 339 341 307 277 302 371 282 259 278 338 323
Changes 0 2 -1 -1 -2 0 0 0 0 1 1 0 0
San Joaquin River at Prisoner's Point
Cumulative Conditions without Project 476 415 412 385 317 253 259 329 268 286 334 445 348
Changes 2 1 -2 -1 -2 0 0 0 0 1 0 0 0
San Joaquin River at San Andreas
Landing
Cumulative Conditions without Project 446 404 403 339 283 212 202 234 231 268 318 452 316
Changes 2 0 -1 -2 -1 0 0 0 0 0 0 0 0
San Joaquin River at Jersey Point
Cumulative Conditions without Project 1,980 1,549 1,450 932 575 349 290 360 609 1,007 1,336 2,032 1,039
Changes 14 -6 -2 -7 0 1 1 1 0 3 1 -4 0
Martinez/Benicia boundary condition
Cumulative Conditions without Project 20,520 18,402 16,572 13,237 10,180 8,041 9,492 11,968 15,059 17,835 19,983 20,920 15,184
Changes 24 23 12 -3 11 30 17 17 15 4 -5 2 12
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Table 5-13. Change in Average Monthly EC, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project

Change in Average Monthly EC (�in %)
Location

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

Sacramento River at Emmaton 0.4 0.4 -0.1 -0.2 0.0 0.2 0.3 0.4 0.7 -0.6 -0.6 0.1 0.1
Sacramento River at Collinsville 0.4 0.2 0.1 -0.2 0.2 0.4 0.3 0.4 0.3 -0.2 -0.3 0.0 0.1
Sacramento River at Port Chicago (Roe Island) 0.2 0.2 0.1 -0.1 0.2 0.5 0.2 0.2 0.1 0.0 -0.1 0.0 0.1
Sacramento River at Chipps Island 0.3 0.2 0.1 -0.2 0.2 0.5 0.3 0.3 0.2 -0.1 -0.2 0.0 0.1
Old River near Middle River 0.0 0.3 0.0 -0.5 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.0
Old River at Tracy Road Bridge 0.2 0.3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.1
Old River at CCWD's Los Vaqueros intake 0.3 0.4 -0.4 -0.1 -0.5 0.4 0.2 0.1 0.0 0.3 0.2 -0.1 0.1
Old River at Rock Slough 0.4 0.3 -0.5 -0.3 -0.7 0.5 0.1 0.1 0.1 0.4 0.1 -0.1 0.0
CCWD Proposed Alternative intake 0.0 0.3 -0.1 0.1 -0.7 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0
West Canal at mouth of Clifton Court Forebay 0.2 0.4 -0.2 0.0 -0.7 0.0 0.2 0.0 0.0 0.2 0.2 0.0 0.0
Delta Mendota Canal at Tracy Pumping Plant 0.2 0.4 -0.2 0.0 -0.4 -0.1 0.2 0.0 0.0 0.2 0.1 0.1 0.1
Mokelumne River at Terminus 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Barker Slough at North Bay Aqueduct Intake 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.1 0.1 0.3 0.2 0.1 0.1 0.0
Rock Slough at Contra Costa Canal 0.2 0.5 -0.3 -0.2 -0.8 0.0 -0.1 0.1 0.1 0.3 0.2 0.0 0.0
San Joaquin near Vernalis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
San Joaquin River at Brandt Bridge 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
San Joaquin River at mouth of Calaveras River 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.1 0.0
Stockton Proposed intake 0.0 0.4 -0.2 -0.2 -0.6 0.0 0.1 0.0 0.0 0.2 0.3 0.0 0.0
San Joaquin River at Prisoners Point 0.3 0.3 -0.4 -0.4 -0.6 0.2 0.1 0.0 0.0 0.3 0.1 -0.1 0.0
San Joaquin River at San Andreas Landing 0.4 0.1 -0.3 -0.6 -0.2 0.2 0.1 0.1 0.2 0.2 -0.1 0.0 0.0
San Joaquin River at Jersey Point 0.7 -0.4 -0.1 -0.7 0.1 0.3 0.2 0.3 0.0 0.3 0.1 -0.2 0.0
Martinez/Benicia boundary condition 0.1 0.1 0.1 0.0 0.1 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.1

Tables 5-14 to 5-17 show the monthly EC and change in EC for the Old River at Rock Slough, the Old River
at Los Vaqueros Reservoir intake, the West Canal at the mouth of the Clifton Court Forebay, and at Tracy
Pumping Plant. The tables show that while the median change in EC woud be small, much larger changes in
EC occur in specific months. The large changes in Delta salinity are in response to changes in Delta inflow,
outflow, and exports that are boundary conditions determined from CALSIM II. As discussed earlier, these
changes in boundary flows are triggered by step functions in CALSIM II, rather than by the DWWSP.

X2 Location

The DWWSP may affect the location of X2 either directly affecting the Sacramento River flow, reducing Net
Delta Outflow, or indirectly by triggering changes in upstream CVP-SWP reservoir operations or Delta
exports as a result of DWWSP water-right diversions. Average monthly DWWSP water-right diversions
range from 7 cfs to 93 cfs considering the Term 91 conditions. This is small compared to the 11,400 cfs flow
required to maintain X2 at Chipps Island (located at kilometer [km] 74.0). Figure 5-17 and Table 5-18 show
the change in X2 location under the Cumulative Conditions with Project compared to Cumulative Conditions
without Project. In general, average monthly changes in the X2 location are on the order of 0.1 km or less;
however, the maximum increase in X2 location is approximately 1.1 km, and is mainly caused by changes in
CVP-SWP operations.

CCWD diversion to fill Los Vaqueros Reservoir is constrained by the Delta Smelt BO (USFWS 1993). From
February through May, the BO precondition for filling the reservoir is that the X2 location is west of Chipps
Island. In January and June through August, the X2 must be located west of Collinsville. Figure 5-18 and
Figure 5-19 show the location of Chipps Island and Collinsville, the X2 location and the change in X2
location for the two sets of months when filling is potentially restricted. The model results show that there is
no change during the period of simulation in X2 location regarding the filling of Los Vaqueros.
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Table 5-14. EC at Old River at CCWD’s Los Vaqueros Intake, Cumulative Conditions with Project Compared to
Cumulative Conditions without Project

(a) Cumulative Conditions without Project n, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 490 447 742 732 554 405 356 442 576 510 427 725 534
1977 813 616 704 740 722 654 569 537 598 529 459 711 638
1978 910 779 663 548 395 397 356 332 257 226 302 470 470
1979 604 574 590 555 300 256 258 296 251 252 406 634 415
1980 766 560 510 362 393 305 248 295 264 238 293 403 386
1981 534 552 586 499 381 252 254 358 305 532 589 517 447
1982 716 701 258 325 250 266 167 216 223 213 256 301 324
1983 247 215 297 172 125 162 193 172 133 187 193 244 195
1984 263 187 138 202 244 228 247 351 327 269 301 581 278
1985 775 771 301 301 429 351 314 407 317 494 694 747 492
1986 739 559 589 531 420 215 306 330 277 245 289 394 408
1987 607 610 602 567 523 359 286 400 389 377 551 766 503
1988 803 605 669 573 327 351 350 428 416 374 479 566 495
1989 778 720 575 590 527 309 223 320 286 373 616 801 510
1990 723 542 706 759 621 379 362 389 426 510 528 583 544
1991 834 799 666 650 666 461 297 337 370 483 516 557 553

Median 731 590 590 551 407 330 291 344 311 373 443 574 481
Average 663 577 537 507 430 334 299 351 338 363 431 563 449

Min 247 187 138 172 125 162 167 172 133 187 193 244 195
Max 910 799 742 759 722 654 569 537 598 532 694 801 638

(b) Change in Monthly EC, Cumulative Conditions with Project minus Cumulative Conditions without Project (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 12 7 4 5 12 5 2 1 -1 -4 1 1 4
1977 7 6 -5 0 1 3 2 1 0 -2 -1 6 1
1978 2 -2 0 -2 -3 9 3 1 0 0 0 0 1
1979 1 0 -1 -2 0 -1 0 0 0 -1 -2 -3 -1
1980 1 2 -5 1 12 5 0 0 1 1 0 0 2
1981 1 1 0 -3 1 0 0 0 1 22 20 7 4
1982 4 3 2 0 0 1 0 0 0 0 0 2 1
1983 2 0 -1 0 0 0 1 0 0 0 0 1 0
1984 0 0 0 0 0 0 0 0 0 0 -1 -3 0
1985 -1 4 2 1 0 0 1 0 -1 1 0 2 1
1986 1 -4 0 -3 -1 0 0 0 0 -1 0 -3 -1
1987 3 0 -9 17 1 17 3 1 -2 3 0 -7 2
1988 -1 2 1 3 -1 0 1 1 -3 -1 0 2 0
1989 0 0 2 -1 0 1 0 0 1 -1 1 -15 -1
1990 4 17 -27 -16 -46 -12 -4 -1 1 1 -3 1 -7
1991 0 -1 2 -8 -10 -4 1 0 2 1 -3 1 -1

Median 1 0 0 0 0 0 0 0 0 0 0 1 0
Average 2 2 -2 0 -2 1 1 0 0 1 1 0 0

Min -1 -4 -27 -16 -46 -12 -4 -1 -3 -4 -3 -15 -7
Max 12 17 4 17 12 17 3 1 2 22 20 7 4
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Table 5-15. EC at Old River at Rock Slough, Cumulative Conditions with Project Compared to Cumulative
Conditions without Project

(a) Cumulative Conditions without Project, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 511 489 860 777 566 384 310 392 635 543 473 881 568
1977 912 687 821 830 732 554 475 476 620 544 517 889 671
1978 1,048 838 733 486 295 300 296 270 223 213 314 532 462
1979 682 634 664 571 278 230 222 264 208 254 455 752 434
1980 859 589 565 332 359 230 212 262 222 221 294 445 382
1981 592 609 640 526 355 205 206 304 275 627 647 590 465
1982 803 742 219 255 210 221 184 211 195 186 241 293 313
1983 229 189 257 207 139 170 205 188 139 173 180 203 190
1984 282 227 151 217 207 189 205 306 251 219 317 682 271
1985 880 832 270 301 441 305 252 341 270 576 800 872 512
1986 796 568 654 535 313 290 281 268 230 227 284 433 407
1987 671 660 660 598 526 297 220 310 315 398 644 911 517
1988 872 642 747 587 276 265 288 348 345 393 551 643 496
1989 881 763 622 623 521 271 192 232 227 418 726 947 535
1990 776 578 810 850 607 333 302 305 396 564 579 693 566
1991 984 897 662 685 699 434 243 262 347 543 567 663 582

Median 799 638 657 553 357 280 233 287 260 396 495 672 480
Average 736 622 583 524 408 292 256 296 306 381 474 652 461

Min 229 189 151 207 139 170 184 188 139 173 180 203 190
Max 1,048 897 860 850 732 554 475 476 635 627 800 947 671

(b) Change in Monthly EC, Cumulative Conditions with Project minus Cumulative Conditions without Project (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 15 8 5 8 14 4 1 1 -1 -4 2 2 5
1977 10 6 -8 1 1 2 1 0 -1 -1 0 8 2
1978 1 -4 -1 -2 -2 3 1 0 0 0 0 0 0
1979 2 0 -2 -2 0 0 0 0 0 -2 -3 -4 -1
1980 2 1 -5 2 -7 8 0 0 0 1 0 0 0
1981 1 1 -1 -3 1 0 0 0 1 28 24 7 5
1982 4 4 1 0 0 0 0 0 0 0 0 3 1
1983 2 0 3 0 0 0 0 0 0 0 0 1 1
1984 0 0 0 0 0 0 0 0 0 0 -2 -4 0
1985 -1 5 2 1 -1 0 0 0 -1 1 -1 3 1
1986 1 -4 -1 -3 0 -1 0 0 0 -1 -3 -7 -2
1987 6 -3 -9 18 8 21 3 0 -1 5 -1 -9 3
1988 0 2 1 3 0 0 1 2 0 0 0 2 1
1989 0 0 2 -1 0 1 0 0 0 -2 1 -20 -2
1990 11 16 -31 -26 -47 -11 -3 0 3 0 -4 2 -7
1991 0 -1 -5 -21 -14 -5 0 0 3 0 -4 3 -4

Median 1 1 -1 0 0 0 0 0 0 0 0 2 0
Average 3 2 -3 -2 -3 1 0 0 0 2 1 -1 0

Min -1 -4 -31 -26 -47 -11 -3 0 -1 -4 -4 -20 -7
Max 15 16 5 18 14 21 3 2 3 28 24 8 5
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Table 5-16. EC at West Canal at mouth of Clifton Court Forebay, Cumulative Conditions with Project Compared
to Cumulative Conditions without Project

(a) Cumulative Conditions without Project, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 455 418 643 675 576 506 441 468 560 511 467 629 529
1977 731 559 614 696 815 831 670 568 596 510 418 622 636
1978 809 728 611 521 312 333 222 217 237 230 291 425 411
1979 533 520 549 480 268 278 284 314 293 249 367 549 390
1980 678 524 475 239 129 228 270 316 302 251 288 373 339
1981 481 504 548 482 421 326 311 389 331 467 533 462 438
1982 640 648 331 319 202 247 157 186 253 231 265 317 316
1983 223 239 130 142 116 154 173 166 130 185 200 288 179
1984 214 171 122 142 236 298 297 375 388 301 291 505 278
1985 684 697 351 354 461 455 400 439 364 440 607 657 492
1986 681 547 559 531 229 172 226 279 315 262 290 368 372
1987 548 567 569 569 573 531 377 437 455 394 504 671 516
1988 744 577 612 562 428 689 468 460 478 385 445 533 532
1989 715 679 555 574 631 343 267 360 336 343 538 694 503
1990 668 512 630 682 636 538 516 428 453 492 514 542 551
1991 734 741 648 659 736 480 359 376 389 462 497 500 548

Median 673 553 557 526 425 338 304 376 350 364 431 519 465
Average 596 539 497 477 423 401 340 361 367 357 407 508 439

Min 214 171 122 142 116 154 157 166 130 185 200 288 179
Max 809 741 648 696 815 831 670 568 596 511 607 694 636

(b) Change in Monthly EC, Cumulative Conditions with Project minus Cumulative Conditions without Project (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 9 5 3 3 7 4 1 1 1 -3 0 1 3
1977 5 5 -2 0 1 2 1 1 0 -2 -2 4 1
1978 2 -2 1 -1 1 -1 0 0 0 0 0 0 0
1979 1 0 -1 -1 0 0 0 0 0 -1 -2 -1 0
1980 0 3 -4 0 0 0 0 0 0 0 0 0 0
1981 1 1 0 -2 1 1 1 0 1 18 16 7 4
1982 3 2 2 0 1 0 0 0 0 0 0 1 1
1983 0 0 0 0 0 0 0 0 0 0 0 1 0
1984 0 0 0 0 0 0 0 0 0 0 -1 -2 0
1985 -1 3 1 2 0 -2 1 0 0 1 0 1 1
1986 2 -3 0 -3 0 0 0 0 0 -1 4 -1 0
1987 1 1 -7 11 -10 8 2 1 -4 -1 -1 -4 0
1988 -1 2 1 2 -6 -1 1 1 -2 -2 0 1 0
1989 0 0 2 -1 1 1 1 0 2 0 1 -8 0
1990 0 17 -18 -10 -40 -9 -2 -1 1 1 -2 -1 -5
1991 1 0 2 -2 -2 -3 3 0 1 1 -2 1 0

Median 1 1 0 0 0 0 0 0 0 0 0 0 0
Average 1 2 -1 0 -3 0 1 0 0 1 1 0 0

Min -1 -3 -18 -10 -40 -9 -2 -1 -4 -3 -2 -8 -5
Max 9 17 3 11 7 8 3 1 2 18 16 7 4
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Table 5-17. EC at Delta Mendota Canal at Tracy Pumping Plant, Cumulative Conditions with Project Compared to
Cumulative Conditions without Project

(a) Cumulative Conditions without Project, Monthly EC (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 465 418 629 671 607 551 459 470 587 559 511 715 553
1977 737 559 609 699 859 924 682 571 603 518 461 669 658
1978 808 730 624 491 306 352 221 214 233 325 368 526 433
1979 542 520 558 448 250 286 295 319 368 342 440 628 416
1980 686 528 499 213 155 223 277 318 327 321 352 473 364
1981 487 503 556 510 476 388 338 392 387 507 569 579 474
1982 648 654 423 329 196 257 164 196 262 326 354 431 353
1983 216 255 136 242 153 206 187 174 144 193 317 367 216
1984 215 182 158 149 236 328 321 378 433 368 388 593 312
1985 690 704 410 407 513 493 422 442 414 484 619 734 528
1986 688 549 592 560 259 192 230 279 329 380 369 494 410
1987 556 567 571 588 596 559 403 436 485 471 569 743 545
1988 749 577 625 597 467 844 488 460 502 441 459 576 565
1989 715 681 562 587 650 465 314 361 378 417 596 767 541
1990 677 512 631 689 663 566 526 429 467 504 558 594 568
1991 733 743 651 673 782 522 378 379 409 477 524 536 567

Median 682 554 567 535 472 426 330 378 398 429 460 586 501
Average 601 543 515 491 448 447 357 364 396 415 466 589 469

Min 215 182 136 149 153 192 164 174 144 193 317 367 216
Max 808 743 651 699 859 924 682 571 603 559 619 767 658

(b) Change in Monthly EC, Cumulative Conditions with Project minus Cumulative Conditions without Project (μS/cm)
Water
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Avg

1976 9 5 3 2 5 3 1 1 -2 -1 1 1 2
1977 5 5 -2 0 0 1 1 1 0 -2 -1 4 1
1978 2 -2 0 -1 0 -1 0 0 0 0 0 0 0
1979 1 0 0 -1 0 0 0 0 0 2 -2 2 0
1980 0 2 -3 0 0 0 0 0 0 0 0 0 0
1981 1 0 0 -1 0 1 1 0 1 16 12 12 4
1982 3 2 2 1 1 0 0 0 0 0 0 1 1
1983 0 0 0 0 0 -1 2 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 -1 -3 0
1985 -1 3 1 1 0 -2 0 0 0 1 0 0 0
1986 2 -3 0 -2 0 -1 1 0 0 0 -2 -1 0
1987 1 1 -6 9 -4 7 2 1 -3 -3 0 -2 0
1988 -1 2 1 2 -1 -1 1 1 -1 -2 0 1 0
1989 0 0 1 -1 1 0 0 0 2 0 5 -1 1
1990 0 17 -16 -8 -35 -9 -2 -1 1 1 -2 -1 -5
1991 1 0 2 -1 0 -2 2 0 1 1 -1 1 0

Median 1 1 0 0 0 0 1 0 0 0 0 0 0
Average 1 2 -1 0 -2 0 1 0 0 1 1 1 0

Min -1 -3 -16 -8 -35 -9 -2 -1 -3 -3 -2 -3 -5
Max 9 17 3 9 5 7 2 1 2 16 12 12 4



Hydrodynamic and water quality modeling results Modeling Technical Appendix

March 2007 5-30 Davis-Woodland Water Supply Project

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

40 45 50 55 60 65 70 75 80 85 90

Baseline X2 Location (km)

C
h

an
g

e
in

X
2

L
o

ca
ti

o
n

(k
m

)

Figure 5-17. X2 Location, Cumulative Conditions with Project Compared to Cumulative Conditions without
Project

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

40 45 50 55 60 65 70 75 80 85 90

Baseline X2 Location (km)

C
h

an
g

e
in

X
2

L
o

ca
ti

o
n

(k
m

)

January, June-August

Location of Collinsville

Figure 5-18. X2 Location in Periods (January, June-August) of Restricted Filling of Los Vaqueros Reservoir,
Cumulative Conditions with Project Compared to Cumulative Conditions without Project
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Conditions with Project Compared to Cumulative Conditions without Project
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Table 5-18. Change in X2 Location, Cumulative Conditions with Project Compared to Cumulative Conditions
without Project

Difference in X2 Location (km), Cumulative Conditions with Project minus Cumulative Conditions without
ProjectWater Year Year Type

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1922 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1923 BN -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
1924 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1925 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1926 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
1927 W 0.0 0.0 0.3 0.2 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1928 AN 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1929 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1930 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1931 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 -0.1 0.1 0.0
1932 D 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0
1933 C 0.0 -0.1 0.0 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1934 C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1935 BN 0.0 0.0 0.0 0.0 0.0 -0.5 -0.2 0.0 0.0 0.0 0.0 0.4
1936 BN -0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 -0.5 -0.2
1937 BN -0.1 0.5 -0.3 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1938 W 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6
1939 D -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 0.1
1940 AN -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1941 W 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
1942 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1943 W 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1944 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0
1945 BN 0.4 -0.1 0.1 0.0 -0.2 0.3 0.1 0.1 0.0 0.0 1.1 0.3
1946 BN -0.3 -0.5 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1
1947 D 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.3 -0.1
1948 BN 0.4 -0.2 -0.1 0.2 0.1 0.1 0.0 0.0 -0.1 0.0 -0.7 0.3
1949 D 0.2 -0.3 0.1 -0.3 0.3 0.2 0.1 0.0 0.0 0.0 0.7 0.2
1950 BN -0.2 0.4 0.1 -0.1 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 0.1
1951 AN 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1952 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1953 W 0.2 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.4
1954 AN -0.1 0.2 -0.6 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.7 0.3
1955 D -0.3 0.2 0.4 0.4 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
1956 W -0.2 0.2 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
1957 AN 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1958 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1959 BN 0.1 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960 D -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0
1961 D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.6 -0.2
1962 BN 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
1963 W 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1
1964 D -0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 0.0 -0.7 -0.2
1965 W 0.3 -0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0
1966 BN 0.0 0.1 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.3
1967 W 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1968 BN 0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2
1969 W 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1970 W 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 W 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1972 BN 0.1 -0.3 0.0 0.0 0.1 0.1 0.0 0.1 -0.1 0.0 -0.1 0.0
1973 AN 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975 W 0.2 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
1976 C 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977 C 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
1978 AN -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1979 BN 0.0 0.0 -0.1 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
1980 AN 0.1 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
1981 D 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 0.1
1982 W -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1983 W 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
1984 W 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985 D 0.0 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1
1986 W -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.1
1987 D 0.0 -0.3 0.3 -0.1 0.4 0.2 0.0 0.0 0.1 0.0 -0.1 0.0
1988 C 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
1989 D 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.3 -0.3
1990 C 0.5 -0.3 0.2 -0.4 -0.1 0.0 0.0 0.1 0.0 -0.1 0.0 0.0
1991 C 0.0 0.0 -0.3 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0
1992 C 0.0 0.0 0.5 0.6 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1993 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.1
1994 C 0.0 0.0 0.2 0.2 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Average 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maximum 0.5 0.5 0.5 0.6 0.4 0.3 0.2 0.2 0.2 0.5 1.1 0.4
Minimum -0.3 -0.5 -0.6 -0.4 -0.2 -0.5 -0.2 -0.2 -0.1 -0.2 -0.7 -0.6

Note: Water year types are based on Sacramento Valley Index: Wet (W), Above Normal (AN), Below Normal (BN), Dry (D), and Critical (C).
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CHAPTER 6. TEMPERATURE MODELING RESULTS

This chapter presents results from the temperature modeling. Emphasis is placed on comparative rather than
absolute results. River temperatures for the With-Project Conditions are compared to Existing Conditions.
River temperatures for the Cumulative Conditions with Project are compared to Cumulative Conditions
without Project.

SUMMARY RESULTS

Table 6-1 and Table 6-2 present temperature results for the Trinity River at Lewiston Dam, the Sacramento
River at Keswick Dam, Bend Bridge, and Red Bluff Diversion Dam, the Feather River below Thermalito,
and the American River at Sunrise Bridge. For each location, results show the frequency and magnitude of
the temperature changes under the DWWSP compared to the “no project” conditions. Figures 6-1 through 6-
12 present temperature exceedence curves for the locations mentioned above.

Changes in reservoir and river water temperature are caused primarily by changes in CVP and SWP
operations. Temperature changes for the DWWSP compared to “no project” conditions are generally less
than 0.1 degrees Fahrenheit (oF). In a few specific months, temperature changes could be significantly
greater. These temperature differences typically result from differences in the timing of storage transfers
from north of the Delta to San Luis Reservoir. Differences in reservoir operations in specific months are
triggered by reaching threshold values or by step functions used in CALSIM II, and are modeling artifacts,
rather than impacts caused by the DWWSP.
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Table 6-1. Magnitude and Frequency of Change in Water Temperature, With-Project Conditions Compared to
Existing Conditions

Change in Monthly Water Year Type
Water Temperature (ºF) Wet Above Normal Below Normal Dry Critical

Total Number of Months 252 117 168 192 135
American River at Sunrise Bridge

� - 0.6 0 1 0 2 0
> - 0.6 and � - 0.4 0 1 0 0 0
> - 0.4 and � - 0.2 0 2 4 6 7
> - 0.2 and < 0.0 8 4 14 13 16
≈ 0.0 233 100 127 151 84
> 0.0 and � +0.2 10 9 18 16 26
> +0.2 and � +0.4 0 0 2 3 2
> +0.4 and � +0.6 1 0 3 1 0
> +0.6 0 0 0 2 0
Average Change 0.00 -0.01 0.02 -0.01 0.01

Feather River below Thermalito Afterbay
� - 0.6 1 0 2 1 0
> - 0.6 and � - 0.4 1 0 0 1 1
> - 0.4 and � - 0.2 1 1 2 2 1
> - 0.2 and < 0.0 14 9 15 15 13
≈ 0.0 220 101 131 150 95
> 0.0 and � +0.2 14 6 14 19 22
> +0.2 and � +0.4 0 0 1 2 0
> +0.4 and � +0.6 1 0 2 1 2
> +0.6 0 0 1 1 1
Average Change 0.00 -0.01 0.00 0.01 0.02

Sacramento River at Bend Bridge
� - 0.6 0 0 1 0 0
> - 0.6 and � - 0.4 1 0 7 1 4
> - 0.4 and � - 0.2 3 2 8 3 3
> - 0.2 and < 0.0 5 6 11 12 12
≈ 0.0 232 100 123 161 79
> 0.0 and � +0.2 10 9 15 14 33
> +0.2 and � +0.4 1 0 1 1 3
> +0.4 and � +0.6 0 0 2 0 1
> +0.6 0 0 1 0 0
Average Change 0.00 0.00 -0.02 0.00 0.01

Sacramento River at Keswick Dam
� - 0.6 0 0 7 1 1
> - 0.6 and � - 0.4 2 0 3 1 3
> - 0.4 and � - 0.2 0 4 7 4 5
> - 0.2 and < 0.0 8 6 8 10 12
≈ 0.0 226 100 122 154 79
> 0.0 and � +0.2 15 6 17 19 28
> +0.2 and � +0.4 1 1 3 2 3
> +0.4 and � +0.6 0 0 1 1 2
> +0.6 0 0 7 1 1
Average Change 0.00 0.00 -0.03 0.00 0.02

Sacramento River at Red Buff Diversion Dam
� - 0.6 0 0 0 0 0
> - 0.6 and � - 0.4 1 0 7 1 4
> - 0.4 and � - 0.2 3 0 10 1 1
> - 0.2 and < 0.0 9 6 8 14 6
≈ 0.0 225 105 127 162 95
> 0.0 and � +0.2 13 5 13 13 26
> +0.2 and � +0.4 1 1 2 1 2
> +0.4 and � +0.6 0 0 1 0 1
> +0.6 0 0 0 0 0
Average Change 0.00 0.00 -0.02 0.00 0.01

Trinity River at Lewiston Dam
� - 0.6 3 0 1 4 2
> - 0.6 and � - 0.4 0 0 0 0 0
> - 0.4 and � - 0.2 1 1 11 2 7
> - 0.2 and < 0.0 6 4 14 12 8
≈ 0.0 234 102 132 156 94
> 0.0 and � +0.2 8 8 6 15 22
> +0.2 and � +0.4 0 1 1 1 2
> +0.4 and � +0.6 0 0 1 1 0
> +0.6 3 0 1 4 2
Average Change -0.01 0.01 0.00 -0.01 -0.01

Note: Changes are defined as With-Project Conditions minus Existing Conditions.
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Table 6-2. Magnitude and Frequency of Change in Water Temperature, Cumulative Conditions with Project
Compared to Cumulative Conditions without Project

Change in Monthly Water Year Type
Water Temperature (ºF) Wet Above Normal Below Normal Dry Critical

Total Number of Months 252 117 168 192 135
American River at Sunrise Bridge

� - 0.6 12 4 15 13 24
> - 0.6 and � - 0.4 13 1 2 8 6
> - 0.4 and � - 0.2 6 5 7 15 17
> - 0.2 and < 0.0 13 14 9 28 19
≈ 0.0 155 70 92 51 22
> 0.0 and � +0.2 30 17 20 36 15
> +0.2 and � +0.4 11 3 9 15 8
> +0.4 and � +0.6 6 2 5 10 13
> +0.6 12 4 15 13 24
Average Change -0.02 -0.03 0.00 0.07 -0.05

Feather River below Thermalito Afterbay
� - 0.6 0 0 3 2 0
> - 0.6 and � - 0.4 3 0 5 0 0
> - 0.4 and � - 0.2 4 1 6 10 3
> - 0.2 and < 0.0 18 15 12 6 12
≈ 0.0 215 97 121 147 104
> 0.0 and � +0.2 11 4 16 21 14
> +0.2 and � +0.4 1 0 4 6 2
> +0.4 and � +0.6 0 0 0 0 0
> +0.6 0 0 3 2 0
Average Change -0.01 -0.01 -0.01 0.00 0.00

Sacramento River at Bend Bridge
� - 0.6 0 0 0 2 2
> - 0.6 and � - 0.4 2 0 0 3 1
> - 0.4 and � - 0.2 2 2 0 10 5
> - 0.2 and < 0.0 8 3 11 18 12
≈ 0.0 228 102 130 141 93
> 0.0 and � +0.2 9 8 21 14 20
> +0.2 and � +0.4 1 2 5 3 2
> +0.4 and � +0.6 2 0 1 0 0
> +0.6 0 0 0 2 2
Average Change 0.00 0.01 0.02 -0.02 -0.01

Sacramento River at Keswick Dam
� - 0.6 1 0 0 4 3
> - 0.6 and � - 0.4 0 0 1 2 1
> - 0.4 and � - 0.2 1 2 0 5 8
> - 0.2 and < 0.0 12 6 13 19 11
≈ 0.0 226 95 132 142 90
> 0.0 and � +0.2 8 12 12 15 17
> +0.2 and � +0.4 1 2 7 3 3
> +0.4 and � +0.6 0 0 2 2 2
> +0.6 1 0 0 4 3
Average Change 0.01 0.01 0.02 -0.02 -0.02

Sacramento River at Red Buff Diversion Dam
� - 0.6 0 0 0 3 2
> - 0.6 and � - 0.4 2 0 0 2 1
> - 0.4 and � - 0.2 2 1 0 7 7
> - 0.2 and < 0.0 12 7 12 18 13
≈ 0.0 227 101 129 140 89
> 0.0 and � +0.2 6 6 22 19 21
> +0.2 and � +0.4 1 1 4 2 2
> +0.4 and � +0.6 2 1 1 0 0
> +0.6 0 0 0 3 2
Average Change 0.00 0.01 0.02 -0.01 -0.01

Trinity River at Lewiston Dam
� - 0.6 3 0 9 7 3
> - 0.6 and � - 0.4 2 0 6 2 3
> - 0.4 and � - 0.2 5 4 3 3 1
> - 0.2 and < 0.0 6 11 7 14 9
≈ 0.0 217 89 128 148 97
> 0.0 and � +0.2 18 9 11 12 14
> +0.2 and � +0.4 0 2 0 2 3
> +0.4 and � +0.6 1 0 1 1 2
> +0.6 3 0 9 7 3
Average Change -0.03 0.01 -0.02 0.00 0.00

Note: Changes are defined as Cumulative Conditions with Project minus Cumulative Conditions without Project.
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Figure 6-1. Temperature Exceedence for American River at Sunrise Bridge, Existing Conditions and With-Project
Conditions
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Figure 6-2. Temperature Exceedence for Feather River below Thermalito Afterbay, Existing Conditions and With-
Project Conditions
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Figure 6-3. Temperature Exceedence for Sacramento River at Bend Bridge, Existing Conditions and With-Project
Conditions
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Figure 6-4. Temperature Exceedence for Sacramento River at Keswick Dam, Existing Conditions and With-
Project Conditions
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Figure 6-5. Temperature Exceedence for Sacramento River at Red Bluff, Existing Conditions and With-Project
Conditions
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Figure 6-6. Temperature Exceedence for Trinity River at Lewiston Dam, Existing Conditions and With-Project
Conditions
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Figure 6-7. Temperature Exceedence for American River at Sunrise Bridge, Cumulative Conditions without
Project and Cumulative Conditions with Project
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Figure 6-8. Temperature Exceedence for Feather River below Thermalito Afterbay, Existing Cumulative
Conditions without Project and Cumulative Conditions with Project
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Figure 6-9. Temperature Exceedence for Sacramento River at Bend Bridge, Cumulative Conditions without
Project and Cumulative Conditions with Project
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Figure 6-10. Temperature Exceedence for Sacramento River at Keswick Dam, Cumulative Conditions without
Project and Cumulative Conditions with Project
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Figure 6-11. Temperature Exceedence for Sacramento River at Red Blluff, Cumulative Conditions without Project
and Cumulative Conditions with Project
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Figure 6-12. Temperature Exceedence for Trinity River at Lewiston Dam, Cumulative Conditions without Project
and Cumulative Conditions with Project
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CHAPTER 7. SUMMARY

This chapter summarizes the results of the hydrologic, hydrodynamic and water quality, and temperature
modeling for DWWSP EIR modeling analysis.

Four modeling scenarios were analyzed: (1) Existing Conditions, (2) With-Project Conditions, (3)
Cumulative Conditions without Project, and (4) Cumulative Conditions with Project. Potential impacts of
the DWWSP were determined from the two comparisons: (1) comparison of the With-Project Conditions to
the Existing Conditions, and (2) comparison of the Cumulative Conditions with Project to the Cumulative
Conditions without Project.

WITH-PROJECT CONDITIONS COMPARED TO EXISTING CONDITIONS

Determination of whether impacts of the proposed DWWSP would be significant requires the definition of a
baseline condition from which impacts are measured. The baseline under CEQA for comparative analysis
and assessing impacts is the environmental setting for the project at the time the DWWSP NOP was issued
(April, 2006).

Under the Existing Conditions, the Project Partners would use groundwater only to meet their demands;
under the With-Project Conditions, the Project Partners would use surface water only to meet their demands.

Delta Diversion

Under the With-Project Conditions with a projected demand of 56.7 TAF per year for the Project Partners,
model results show that the long-term water-right diversion is approximately 36.6 TAF per year. Therefore,
about 20.1 TAF per year of supplemental water would be needed to help meet the demands.

River Flows

The DWWSP would have direct impacts on Sacramento River flow, but the effects would be negligible.
Indirect effects may occur because changes in Delta conditions could trigger changes in CVP-SWP reservoir
operations. However, modeling results show that changes in average annual flow for the Trinity, Sacramento,
Feather, and American rivers, both long-term and during dry periods, are negligible.

Delta Conditions

General indicators of ecosystem health within the Delta include the Net Delta Outflow, the location of X2,
E/I ratio, and net flow in the San Joaquin River at Jersey Point (QWEST). Model results show that changes
in the Net Delta Outflow under the DWWSP would be small. Average outflow under the DWWSP decreases
by approximately 27 TAF per year, which is less than 0.2 percent of the outflow under Existing Conditions.
The average monthly change in X2 location during the February to June period is 0.02 km. No significant
change occurs in the E/I ratio. QWEST flows under the DWWSP decrease by 0.4 TAF per year.

Filling Los Vaqueros is constrained by the Delta smelt BO (USFWS, 1993) based on the location of X2.
From CALSIM II results, the average monthly increase in X2 location under the DWWSP varies from 0.0 to
0.04 km. Only one month during the 73-year period of simulation is the shift eastwards of the X2 location
sufficient to restrict filling Los Vaqueros Reservoir.
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CVP-SWP Reservoir Operations and Deliveries

The amount of carryover storage affects the balance between CVP-SWP long-term average annual deliveries
and dry year deliveries. It is indicative of operators’ and contractors’ tolerances of risk. A reduction in water
supply available to the CVP-SWP will partly translate into reduced deliveries and partly translate into
reduced carryover storage.

Model results show a long-term average total CVP carryover storage (Trinity, Shasta, Folsom, CVP San
Luis) increase of 5 TAF, and a long-term average total SWP carryover storage (Oroville, SWP San Luis)
decrease of 19 TAF. These changes are small compared to the total carryover storage under the Existing
Conditions of 4.6 MAF for the CVP and 2.4 MAF for the SWP. Changes in carryover storage are considered
to be partly an artifact of CALSIM II rather than reflecting a potential change in CVP-SWP operations.
Model results show that impacts to long-term CVP-SWP deliveries are relatively minor. The change in long-
term average CVP deliveries is 1 TAF and the change in average SWP deliveries is about -9 TAF per year.

Water Levels in the South Delta

Reductions in water levels in the south Delta can adversely impact agricultural diversions. An analysis using
DSM2 shows that water level impacts are minor. The monthly average of the daily maximum decrease in
stage upstream and downstream of the temporary barriers is usually less than 0.01 feet.

Delta Water Quality

DSM2 modeling shows that generally the largest water quality impacts would occur in the late summer, fall,
and early winter. In general, the EC changes are minor. The increase in average monthly EC under the
DWWSP for the Old River at Rock Slough, and the Old River at the Los Vaqueros Reservoir intake is about
0.3 percent or less. Increases in average monthly EC for Clifton Court Forebay and Tracy Pumping Plant are
about 0.2 percent or less.

Reservoir and River Temperatures

Changes in reservoir and river water temperature would be caused primarily by changes in CVP-SWP
operations. Model temperature results show that long-term changes for the DWWSP compared to the
Existing Conditions are typically less than 0.1oF. In a few specific months, temperature changes could be
significantly greater, close to 1.0oF. These temperature differences typically result from differences in the
timing of storage transfers from north of the Delta to San Luis Reservoir. Differences in reservoir operations
in specific months can be triggered by reaching threshold values or by step functions used in the model, and
are considered as modeling artifacts, rather than being caused by the DWWSP.

CUMULATIVE CONDITIONS WITH PROJECT COMPARED TO CUMULATIVE CONDITIONS WITHOUT
PROJECT

The Cumulative Conditions analysis considers incremental effects of the DWWSP when combined with
other projects that are reasonably foreseeable. Other projects assumed to exist under Cumulative Conditions
analysis include the FRWP, DMC/CA Intertie, SDIP, CVP-SWP Integration, and Long-Term EWA.

Under the Cumulative Conditions without Project, the Project Partners would use groundwater only to meet
their demands; under the Cumulative Conditions with Project, the Project partners would use surface water
only to meet their demands.
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Delta Diversion

Under the Cumulative Conditions with Project with a demand of 56.7 TAF per year for the Project Partners,
model results show that the long-term water-right diversion is approximately 36.7 TAF per year considering
the Term 91 conditions. Therefore, it is about 20 TAF per year of supplemental water would be needed to
help meet the demands.

River Flows

The DWWSP would have direct impact on Sacramento River flow, but the effect would be negligible.
Indirect effects may occur because changes in Delta conditions can trigger changes in CVP-SWP reservoir
operations. However, modeling results show that changes in average annual flow for the Trinity, Sacramento,
Feather, and American rivers, both long-term and during dry periods, are negligible.

Delta Conditions

General indicators of ecosystem health within the Delta include the Net Delta Outflow, the location of X2,
E/I ratio, and net flow in the San Joaquin River at Jersey Point (QWEST). Model results show that changes
in the Net Delta Outflow under the DWWSP would be small. Average outflow under the DWWSP decreases
by approximately 21 TAF per year, which is less than 0.2 percent of the outflow under Cumulative
Conditions without Project. The average monthly change in X2 location during the February to June period is
0.02 km. No significant change occurs in the E/I ratio. QWEST flows under the DWWSP increase by 6 TAF
per year.

Filling Los Vaqueros is constrained by the delta smelt BO (USFWS, 1993) based on the location of X2.
From CALSIM II results, the average monthly increase in X2 location under the DWWSP varies from 0.0 to
0.04 km. At no time during the 73-year period of simulation is the shift eastwards of the X2 location
sufficient to restrict filling Los Vaqueros Reservoir.

CVP-SWP Reservoir Operations and Deliveries

The amount of carryover storage affects the balance between CVP-SWP long-term average annual deliveries
and dry year deliveries. It is indicative of operators’ and contractors’ tolerances of risk. A reduction in water
supply available to the CVP-SWP will partly translate into reduced deliveries and partly translate into
reduced carryover storage.

Model results show no change on total CVP carryover storage (Trinity, Shasta, Folsom, CVP San Luis), and
that the total SWP carryover storage (Oroville, SWP San Luis) decreases by -3 TAF. These changes are
small compared to the total carryover storage under the Cumulative Conditions without Project of 4.7 MAF
for the CVP and 2.3 MAF for the SWP. Changes in carryover storage are considered to be largely artifacts of
CALSIM II rather than reflecting a potential change in CVP-SWP operations. Model results show that
impacts to long-term CVP-SWP deliveries are relatively minor. Change in long-term average CVP deliveries
is -2 TAF and changes in SWP deliveries are about -9 TAF per year.

Water Levels in the South Delta

Reductions in water levels in the south Delta can adversely impact agricultural diversions. An analysis using
DSM2 shows that water level impacts would be minor. The monthly average of the daily maximum decrease
in stage upstream and downstream of the temporary barriers is usually less than 0.01 feet.
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Delta Water Quality

DSM2 modeling shows that generally the largest water quality impacts would occur in the late summer, fall,
and early winter. In general, the EC changes are minor. The increase in average monthly EC under the
DWWSP for the Old River at Rock Slough, and the Old River at the Los Vaqueros Reservoir intake is about
0.4 percent or less. Increases in average monthly EC for Clifton Court Forebay and Tracy Pumping Plant are
about 0.4 percent or less.

Reservoir and River Temperatures

Changes in reservoir and river water temperature are caused primarily by changes in CVP-SWP operations.
Model temperature results show that long-term changes under Cumulative Conditions with Project compared
to the Cumulative Conditions without Project are typically less than 0.1oF. In a few specific months,
temperature changes could be significantly greater, close to 1.0oF. These temperature differences typically
result from differences in the timing of storage transfer from north of the Delta to San Luis Reservoir.
Differences in reservoir operations in specific months can be triggered by reaching threshold values or by
step functions used in the model, and are modeling artifacts, rather than caused by the DWWSP.
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MEMORANDUM

To: Alan Lilly, Bartkiewicz, Kronick & Shanahan

From: Ming-Yen Tu, MWH
Review: Andy Draper, Yung-Hsin Sun, MWH
Date: March 26, 2007
Subject: Addendum to the Modeling Appendix of the Draft Environmental Impact Report for

the Davis-Woodland Water Supply Project

The purpose of this addendum is to summarize how water demands are represented in CALSIM II and
how supplies and demands are related to the assumed Level of Development (LOD). This addendum also
summarizes limitations of modeling application to support the development of the draft Environmental
Impact Report (DEIR) for the Davis-Woodland Water Supply Project (DWWSP).

Modeling for the DWWSP DEIR is based on CALSIM II planning studies developed to support the
Long-Term Central Valley Project (CVP) and State Water project (SWP) Operations Criteria and Plan
(OCAP) Biological Assessment, dated June 2004. Detailed of the modeling assumptions and applications
were provided in the main document of Modeling Appendix to the DWWSP DEIR.

CALSIM II HYDROLOGY AND DEMANDS

CALSIM II typically simulates system operations for a 73-year period using a monthly time-step. The
model assumes that facilities, land use, water supply contracts, and regulatory requirements are constant,
representing a fixed LOD used for the entire 73-year simulation period.

The hydrology represented in CALSIM II includes projected inflows to major CVP/SWP reservoirs and
inflows from unregulated streams. These inflows are calculated based on historical gage data and, where
applicable, upstream reservoir operation models. Inflows from undeveloped upstream watersheds are
independent of the LOD. Inflows from developed watersheds vary based on assumed land uses in the
watersheds.

The historical flow record of October 1921 through September 1994, adjusted for the effects of land use
changes and upstream flow regulation, is used to represent the possible range of hydrologic conditions.
CALSIM II currently uses two LODs, corresponding to years 2001 and 2020, to represent the existing
condition and future condition, respectively. The following provides a summary of assumed hydrology
and demand conditions.

In the Sacramento Valley, most of the municipal and industrial (M&I) uses are located in the Sacramento-
Placer region; the rest of the Sacramento Valley has mostly agricultural uses. These water uses are
aggregated regionally into seven Depletion Study Areas (DSAs) for water balance calculation.

In CALSIM II, M&I demands in the Sacramento-Placer region are based on the model assumptions of the
Environmental Impact Report (EIR) for the Sacramento Water Forum Proposal (1999). Agricultural
demands of each DSA are land-use-based and subject to the total contract entitlements. That is, if the total
agricultural demand in one DSA is greater than total contract entitlements (including settlement
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contracts), the maximum amount of water delivered to the total agricultural use is the total of contract
entitlements for that DSA.

Agricultural demands in CALSIM II for the San Joaquin Valley are contract-based. CVP south-of-Delta
annual demands are constant, and set equal to the maximum contract amounts. Thus, these demands are
independent of the LOD.

In CALSIM II, SWP south-of-Delta agricultural demands vary with hydrologic conditions, but in drier
years are equal to the SWP contractors’ full Table A amounts. The SWP south-of-Delta M&I demands,
with the exception of Metropolitan Water District of Southern California (MWDSC), are close to and
equal to their full Table A amounts for 2001 and 2020 LODs, respectively. Assumed demands for
MWDSC vary with hydrologic conditions, up to the full Table A amount for 2001 and 2020 LODs.
MWDSC’s demands vary between 2001 and 2020 LODs; other SWP south-of-Delta demands are very
similar between 2001 and 2020 LODs.

LEVEL OF DEVELOPMENT

The Department of Water Resources (DWR) developed the 1995 and 2020 LODs as part of the California
Water Plan 1998 Update (Bulletin 160-98). The demands are based on historical land use surveys in the
Sacramento Valley and an agricultural production model for the Central Valley. Currently, CALSIM II
can be run using two LODs: 2001 and 2020. For CALSIM II modeling purposes, DWR defined the 2001
LOD by using linear interpolation of the previously developed 1995 and 2020 data.

2001 vs. 2020 LODs

In CALSIM II, the Sacramento Valley average annual available water supply under 2020 LOD is
approximately 1 percent greater than that under the 2001 LOD. The change in available water supply
from 2001 to 2020 LODs after upstream impairment (minor changes in upstream uses) is minimal.

Sacramento Valley demands in CALSIM II are further split into project demands (CVP and SWP
contractors) and non-project demands. Excluding the Water Forum Proposal based diversions for the
Sacramento-Placer region, the annual project demands under 2020 LOD are approximately 3 percent
greater than the 2001 LOD project demands. Similarly, the annual non-project demands under 2020 LOD
are approximately 3 percent greater than the 2001 LOD non-project demands.

2020 vs. 2040 LODs

The recent 2005 California Water Plan Update (Bulletin 160-05) did not quantify future LODs. The
attempt to quantify a 2030 LOD has not been completed. Therefore, the currently available 2020 LOD is
the best available information for demand projection and water supply under the future conditions. The
following provides an assessment of projected 2040 conditions using available 2001 and 2020 LODs.

• The projected water supply beyond 2020 is not available. Assuming that the projected trend
between 2001 and 2020 LODs in available water supply continues (i.e., approximately 1-percent
change in 20 years per the general trend of change between 2001 and 2020 LODs), the resulting
difference between 2020 and 2040 LODs also would be approximately 1 percent, which would be
minimal.

• Land use projections beyond 2020 are currently not available. Assuming that the projected trend
between 2001 and 2020 LODs in agricultural demands continues (i.e., approximately 3-percent
change in 20 years per the general trend of change between 2001 and 2020 LODs), the resulting
difference between 2020 and 2040 LODs also would be approximately 3 percent.
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The planning horizon for DWWSP is through 2040. CALSIM II was used to support the environmental
impact assessments in the DWWSP DEIR. The 2020 LOD, which is the best available information, was
used to represent the future conditions, and it was considered adequate to analyze potential DWWSP
impacts through 2040 because:

• The projected changes between 2020 and 2040 LODs are insignificant, and

• DWWSP’s effects on hydrology in the CVP/SWP system would be relatively insensitive to these
small projected changes in LODs.

MODELING LIMITATIONS

For DWWSP, the hydrologic analysis was based on CALSIM II planning studies developed for the 2004
OCAP; Sacramento-San Joaquin Delta (Delta) water quality analysis was based on hydrodynamic and
water quality simulation using DWR’s Delta Simulation model, DSM2; the river temperature analysis
was based on monthly reservoir and river temperature models developed by the Department of the
Interior, Bureau of Reclamation (Reclamation). CALSIM II modeling results were used in the DSM2 and
temperature models. It is well accepted to apply this set of tools to CVP/SWP system-wide analyses and
thus, they were used for analyzing regional environmental impacts associated with the DWWSP. These
impacts include changes in reservoir storage, river and channel flows, water deliveries, Delta exports,
Delta salinity, and river temperatures.

CALSIM II is a planning model designed to evaluate long-term water resources management practices for
the CVP/SWP system based on applicable laws, regulations, agreements, and other operational rules and
guidelines. CALSIM II is considered the best available planning tool for analysis of the CVP/SWP
system and tributaries to the Delta and has been used for environmental analyses for a wide range of
projects and programs. Due to the complexity of the CVP/SWP system, CALSIM II was developed in a
simplified manner as a planning tool for use in a comparative analysis, where inferences are drawn from
the changes in results from two model simulations. In other words, CALSIM II was not intended for use
in predictive applications where inferences are drawn from absolute numbers of single simulation (with or
without certain confidence intervals). When applied in comparative analysis, potential errors and/or
uncertainties of CALSIM II stemming from the simplification and assumptions in one model simulation
are also present in another; therefore, the effects from these potential errors and/or uncertainties on
inferences normally are reduced.

Due to its significant role in California water resources planning, CALSIM II is under continued
improvement and review by DWR and Reclamation through various project evaluations and
consultations. A general external review of the methodology, software, and applications of CALSIM II
was conducted in 2003 (Close et al., 2003). Recently, an external review of the San Joaquin River Valley
CALSIM II model was also conducted (Ford et al., 2006). The main limitations of CALSIM II identified
in these external reviews are as follows:

• Monthly time steps. CALSIM II uses monthly time steps. Therefore, CALSIM II does not consider
daily variations that occur in the rivers under actual flow and climate conditions.

• Representation for water users in the Sacramento Valley. The agricultural and M&I demands are
modeled in a simplified way in the current CALSIM II. Water demands are land-use based and are
lumped into one demand for each DSA. In addition, the coverage area of each DSA is much broader
than the service area of individual water purveyor. Additional model resolution for CVP/SWP
contractors and non-CVP/SWP water users may be needed to improve the representation in
CALSIM II.
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• Groundwater representation.

o Sacramento Valley. Groundwater is explicitly modeled in CALSIM II. Although groundwater is
dynamically simulated in the Sacramento Valley, there is no pumping limitation from aquifers. In
addition, the historical groundwater pumping is used to estimate local groundwater sources in the
model; however, the information on the historical pumping is very limited, causing these
pumping rates to be very uncertain.

o San Joaquin Valley. CALSIM II does not include explicit groundwater representation in the San
Joaquin Valley. A surrogate of minimum and maximum groundwater pumping and non-dynamic
assumptions for stream-groundwater interactions is used in CALSIM II. Access to pumping data
and incorporating dynamic groundwater interaction into the San Joaquin Valley will improve the
CALSIM II representation.

Reclamation, DWR, and the external reviews have identified the need for a comprehensive error and
uncertainty analysis for various aspects of the CALSIM II. The effects of error in estimating parameters
such as agricultural efficiencies, water quality parameters, and return flows can be evaluated using
sensitivity and uncertainty. DWR has issued the CALSIM II Model Sensitivity Analysis Study (DWR,
2005) and Reclamation is currently developing a similar sensitivity and uncertainty analysis for the San
Joaquin River Basin. This information will improve understanding of the model results.

Despite the above-identified limitations, CALSIM II is an adequate modeling tool for the DWWSP DEIR.
The impact assessments in the DWWSP DEIR for compliance with the California Environmental Quality
Act were based on incremental changes between a pair of scenarios, a protocol consistent with intended
applications of CALSIM II.

As previously mentioned, CALSIM II modeling results (flows and reservoir storages) were used in other
models, including DSM2 and reservoir and river temperature models, as boundary conditions for
assessing impacts of DWWSP in other resources areas. Therefore, these models are subject to the
limitations in CALSIM II. In other words, the DSM2 and temperature modeling results should be used for
comparative purposes only. This is how these results were used for the analyses for the DWWSP DEIR.
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Proposed Davis-Woodland Water Supply Project
Calendar Year 2040 Projected Monthly Water Consumption, AF/month
(Assumes water supply project is sized to meet projected 2040 demands)
Sacramento River Water Treatment Plant Capacity = 51.8 mgd (23 Davis, 27 Woodland, 1.8 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 1,031 0 0 1,031
February 916 0 0 916
March 1,168 0 0 1,168
April 1,626 0 0 1,626
May 2,130 0 0 2,130
June 2,118 0 562 2,679
July 2,188 0 880 3,069
August 2,188 0 835 3,023
September 2,118 0 493 2,611
October 2,153 0 0 2,153
November 1,420 0 0 1,420
December 1,076 0 0 1,076
Annual 20,131 0 2,769 22,900

City of Woodland

Sacramento River Solano Project Ground Water Total
January 1,308 0 0 1,308
February 1,192 0 0 1,192
March 1,645 0 0 1,645
April 1,938 0 0 1,938
May 2,569 0 68 2,636
June 2,486 0 630 3,116
July 2,569 0 814 3,383
August 2,569 0 882 3,451
September 2,486 0 417 2,903
October 2,340 0 0 2,340
November 1,593 0 0 1,593
December 1,312 0 0 1,312
Annual 24,006 0 2,811 26,817

UC Davis

Sacramento River Solano Project Ground Water Total
January 170 170 36 376
February 153 153 72 379
March 170 170 99 439
April 164 164 98 427
May 170 170 227 567
June 164 164 264 593
July 170 170 298 638
August 170 170 291 630
September 164 164 237 566
October 170 170 170 510
November 164 164 119 448
December 170 158 0 328
Annual 2,000 1,988 1,912 5,900

All Project Partners

Sacramento River Solano Project Ground Water Total
January 2,508 170 36 2,714
February 2,261 153 72 2,486
March 2,983 170 99 3,252
April 3,728 164 98 3,990
May 4,868 170 295 5,333
June 4,768 164 1,456 6,388
July 4,927 170 1,993 7,090
August 4,927 170 2,007 7,104
September 4,768 164 1,147 6,079
October 4,662 170 170 5,002
November 3,178 164 119 3,461
December 2,558 158 0 2,716
Annual 46,137 1,988 7,492 55,617

Surface Water

Surface Water

Surface Water

Surface Water



"No Project" Water Supply Alternative 4 to Proposed Davis-Woodland Water Supply Project
Calendar Year 2040 Projected Monthly Water Consumption, AF/month
(Assumes all projected 2040 demands are met by groundwater)

City of Davis

Sacramento River Solano Project Ground Water Total
January 0 0 1,031 1,031
February 0 0 916 916
March 0 0 1,168 1,168
April 0 0 1,626 1,626
May 0 0 2,130 2,130
June 0 0 2,679 2,679
July 0 0 3,069 3,069
August 0 0 3,023 3,023
September 0 0 2,611 2,611
October 0 0 2,153 2,153
November 0 0 1,420 1,420
December 0 0 1,076 1,076
Annual 0 0 22,900 22,900

City of Woodland

Sacramento River Solano Project Ground Water Total
January 0 0 1,308 1,308
February 0 0 1,192 1,192
March 0 0 1,645 1,645
April 0 0 1,938 1,938
May 0 0 2,636 2,636
June 0 0 3,116 3,116
July 0 0 3,383 3,383
August 0 0 3,451 3,451
September 0 0 2,903 2,903
October 0 0 2,340 2,340
November 0 0 1,593 1,593
December 0 0 1,312 1,312
Annual 0 0 26,817 26,817

UC Davis

Sacramento River Solano Project Ground Water Total
January 0 170 206 376
February 0 153 225 379
March 0 170 269 439
April 0 164 262 427
May 0 170 397 567
June 0 164 429 593
July 0 170 468 638
August 0 170 461 630
September 0 164 401 566
October 0 170 340 510
November 0 164 283 448
December 0 158 170 328
Annual 0 1,988 3,912 5,900

All Project Partners

Sacramento River Solano Project Ground Water Total
January 0 170 2,544 2,714
February 0 153 2,333 2,486
March 0 170 3,082 3,252
April 0 164 3,826 3,990
May 0 170 5,163 5,333
June 0 164 6,224 6,388
July 0 170 6,920 7,090
August 0 170 6,934 7,104
September 0 164 5,915 6,079
October 0 170 4,832 5,002
November 0 164 3,297 3,461
December 0 158 2,558 2,716
Annual 0 1,988 53,629 55,617

Surface Water

Surface Water

Surface Water

Surface Water



Water Supply Alternative 1 to Proposed Davis-Woodland Water Supply Project
Calendar Year 2030 Projected Water Consumption, AF/month
(Assumes water supply project is sized to meet projected 2030 demands)
Sacramento River Water Treatment Plant Capacity = 45.8 mgd (21 Davis, 23 Woodland, 1.8 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 927 0 0 927
February 824 0 0 824
March 1,051 0 0 1,051
April 1,463 0 0 1,463
May 1,916 0 0 1,916
June 1,934 0 477 2,410
July 1,998 0 762 2,760
August 1,998 0 721 2,719
September 1,934 0 415 2,348
October 1,936 0 0 1,936
November 1,277 0 0 1,277
December 968 0 0 968
Annual 18,225 0 2,375 20,600

City of Woodland

Sacramento River Solano Project Ground Water Total
January 1,078 0 0 1,078
February 982 0 0 982
March 1,356 0 0 1,356
April 1,597 0 0 1,597
May 2,173 0 0 2,173
June 2,118 0 450 2,568
July 2,188 0 600 2,788
August 2,188 0 656 2,844
September 2,118 0 275 2,393
October 1,928 0 0 1,928
November 1,313 0 0 1,313
December 1,081 0 0 1,081
Annual 20,120 0 1,980 22,100

UC Davis

Sacramento River Solano Project Ground Water Total
January 170 145 0 315
February 153 153 10 317
March 170 170 28 367
April 164 164 28 357
May 170 170 135 475
June 164 164 168 497
July 170 170 195 534
August 170 170 188 528
September 164 164 145 474
October 170 170 87 427
November 164 164 46 375
December 170 105 0 275
Annual 2,000 1,910 1,030 4,940

All Project Partners

Sacramento River Solano Project Ground Water Total
January 2,174 145 0 2,319
February 1,959 153 10 2,123
March 2,576 170 28 2,774
April 3,224 164 28 3,417
May 4,258 170 135 4,563
June 4,216 164 1,095 5,475
July 4,356 170 1,557 6,083
August 4,356 170 1,565 6,091
September 4,216 164 835 5,215
October 4,035 170 87 4,292
November 2,755 164 46 2,965
December 2,219 105 0 2,324
Annual 40,345 1,910 5,385 47,640

Surface Water

Surface Water

Surface Water

Surface Water



Water Supply Alternative 2 to Proposed Davis-Woodland Water Supply Project
Cal. Year 2010-Davis, 2016 UC Davis, & 2025-Woodland Proj. Water Consumption, AF/month
(Assumes water supply project is sized to meet demands per adopted general or long range development plans)
Sacramento River Water Treatment Plant Capacity = 39.8 mgd (17 Davis, 21 Woodland, 1.8 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 729 0 0 729
February 648 0 0 648
March 826 0 0 826
April 1,150 0 0 1,150
May 1,507 0 0 1,507
June 1,565 0 330 1,895
July 1,617 0 553 2,171
August 1,617 0 521 2,138
September 1,565 0 282 1,847
October 1,523 0 0 1,523
November 1,004 0 0 1,004
December 761 0 0 761
Annual 14,514 0 1,686 16,200

City of Woodland

Sacramento River Solano Project Ground Water Total
January 1,004 0 0 1,004
February 915 0 0 915
March 1,264 0 0 1,264
April 1,489 0 0 1,489
May 1,998 0 27 2,025
June 1,934 0 460 2,393
July 1,998 0 601 2,599
August 1,998 0 653 2,651
September 1,934 0 297 2,230
October 1,797 0 0 1,797
November 1,224 0 0 1,224
December 1,008 0 0 1,008
Annual 18,563 0 2,037 20,600

UC Davis

Sacramento River Solano Project Ground Water Total
January 170 59 0 229
February 153 77 0 230
March 170 97 0 267
April 164 95 0 260
May 170 170 5 345
June 164 164 32 361
July 170 170 49 388
August 170 170 44 384
September 164 164 15 344
October 170 140 0 310
November 164 108 0 272
December 170 30 0 200
Annual 2,000 1,445 145 3,590

All Project Partners

Sacramento River Solano Project Ground Water Total
January 1,903 59 0 1,962
February 1,717 77 0 1,794
March 2,260 97 0 2,357
April 2,803 95 0 2,898
May 3,674 170 33 3,877
June 3,663 164 822 4,650
July 3,785 170 1,203 5,158
August 3,785 170 1,218 5,173
September 3,663 164 594 4,421
October 3,490 140 0 3,630
November 2,393 108 0 2,501
December 1,939 30 0 1,969
Annual 35,077 1,445 3,869 40,390

Surface Water

Surface Water

Surface Water

Surface Water



Water Supply Alternative 3 to Proposed Davis-Woodland Water Supply Project
Calendar Year 2040 Projected Monthly Water Consumption, AF/month
(Assumes water supply project is sized to meet projected 2040 demands with an additional
10% reduction in water use by each project partner)
Sacramento River Water Treatment Plant Capacity =  47.8 mgd (21 Davis, 25 Woodland, 1.8 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 927 0 0 927
February 824 0 0 824
March 1,051 0 0 1,051
April 1,463 0 0 1,463
May 1,917 0 0 1,917
June 1,934 0 478 2,411
July 1,998 0 764 2,762
August 1,998 0 723 2,721
September 1,934 0 416 2,350
October 1,937 0 0 1,937
November 1,278 0 0 1,278
December 969 0 0 969
Annual 18,230 0 2,380 20,610

City of Woodland

Sacramento River Solano Project Ground Water Total
January 1,177 0 0 1,177
February 1,073 0 0 1,073
March 1,481 0 0 1,481
April 1,744 0 0 1,744
May 2,373 0 0 2,373
June 2,302 0 502 2,804
July 2,379 0 666 3,045
August 2,379 0 727 3,106
September 2,302 0 311 2,613
October 2,106 0 0 2,106
November 1,434 0 0 1,434
December 1,181 0 0 1,181
Annual 21,929 0 2,207 24,135

UC Davis

Sacramento River Solano Project Ground Water Total
January 170 169 0 338
February 153 156 31 341
March 170 173 52 395
April 164 167 52 384
May 170 173 168 510
June 164 167 202 534
July 170 173 232 574
August 170 173 225 567
September 164 167 178 509
October 170 173 116 459
November 164 167 71 403
December 170 125 0 295
Annual 2,000 1,981 1,329 5,310

All Project Partners

Sacramento River Solano Project Ground Water Total
January 2,274 169 0 2,443
February 2,050 156 31 2,238
March 2,702 173 52 2,927
April 3,372 167 52 3,591
May 4,459 173 168 4,800
June 4,400 167 1,183 5,749
July 4,546 173 1,662 6,381
August 4,546 173 1,675 6,394
September 4,400 167 905 5,471
October 4,213 173 116 4,502
November 2,876 167 71 3,115
December 2,319 125 0 2,445
Annual 42,158 1,981 5,915 50,055

Surface Water

Surface Water

Surface Water

Surface Water



Water Supply Alternative 4 to Proposed Davis-Woodland Water Supply Project
Calendar Year 2040 Projected Monthly Water Consumption, AF/month
(Assumes water supply project is sized to meet all projected 2040 demands with surface water)
Sacramento River Water Treatment Plant Capacity = 106 mgd (41 Davis, 53 Woodland, 12 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 1,031 0 0 1,031
February 916 0 0 916
March 1,168 0 0 1,168
April 1,626 0 0 1,626
May 2,130 0 0 2,130
June 2,679 0 0 2,679
July 3,069 0 0 3,069
August 3,023 0 0 3,023
September 2,611 0 0 2,611
October 2,153 0 0 2,153
November 1,420 0 0 1,420
December 1,076 0 0 1,076
Annual 22,900 0 0 22,900

City of Woodland

Sacramento River Solano Project Ground Water Total
January 1,308 0 0 1,308
February 1,192 0 0 1,192
March 1,645 0 0 1,645
April 1,938 0 0 1,938
May 2,636 0 0 2,636
June 3,116 0 0 3,116
July 3,383 0 0 3,383
August 3,451 0 0 3,451
September 2,903 0 0 2,903
October 2,340 0 0 2,340
November 1,593 0 0 1,593
December 1,312 0 0 1,312
Annual 26,817 0 0 26,817

UC Davis

Sacramento River Solano Project Ground Water Total
January 206 170 0 376
February 225 153 0 379
March 269 170 0 439
April 262 164 0 427
May 397 170 0 567
June 429 164 0 593
July 468 170 0 638
August 461 170 0 630
September 401 164 0 566
October 340 170 0 510
November 283 164 0 448
December 170 158 0 328
Annual 3,912 1,988 0 5,900

All Project Partners

Sacramento River Solano Project Ground Water Total
January 2,544 170 0 2,714
February 2,333 153 0 2,486
March 3,082 170 0 3,252
April 3,826 164 0 3,990
May 5,163 170 0 5,333
June 6,224 164 0 6,388
July 6,920 170 0 7,090
August 6,934 170 0 7,104
September 5,915 164 0 6,079
October 4,832 170 0 5,002
November 3,297 164 0 3,461
December 2,558 158 0 2,716
Annual 53,629 1,988 0 55,617

Surface Water

Surface Water

Surface Water

Surface Water



Water Supply Alternative 5 to Proposed Davis-Woodland Water Supply Project
Calendar Year 2040 Projected Monthly Water Consumption, AF/month
(Assumes water supply project is sized such that annual groundwater use
by project partners remains approximately at 2005 levels)
Sacramento River Water Treatment Plant Capacity = 18.8 mgd (7 Davis, 10 Woodland, 1.8 UC Davis)

City of Davis

Sacramento River Solano Project Ground Water Total
January 666 0 365 1,031
February 602 0 314 916
March 666 0 502 1,168
April 645 0 981 1,626
May 666 0 1,464 2,130
June 645 0 2,035 2,679
July 666 0 2,403 3,069
August 666 0 2,357 3,023
September 645 0 1,966 2,611
October 666 0 1,487 2,153
November 645 0 775 1,420
December 666 0 410 1,076
Annual 7,842 0 15,058 22,900

City of Woodland

Sacramento River Solano Project Ground Water Total
January 951 0 356 1,308
February 859 0 332 1,192
March 951 0 694 1,645
April 921 0 1,017 1,938
May 951 0 1,685 2,636
June 921 0 2,195 3,116
July 951 0 2,431 3,383
August 951 0 2,500 3,451
September 921 0 1,983 2,903
October 951 0 1,388 2,340
November 921 0 673 1,593
December 951 0 361 1,312
Annual 11,202 0 15,615 26,817

UC Davis

Sacramento River Solano Project Ground Water Total
January 47 170 159 376
February 65 153 160 379
March 83 170 186 439
April 81 164 181 427
May 157 170 240 567
June 164 164 264 593
July 169 170 299 638
August 170 170 291 630
September 162 164 240 566
October 124 170 216 510
November 94 164 190 448
December 31 158 139 328
Annual 1,346 1,988 2,565 5,900

All Project Partners

Sacramento River Solano Project Ground Water Total
January 1,664 170 880 2,714
February 1,526 153 807 2,486
March 1,700 170 1,382 3,252
April 1,647 164 2,179 3,990
May 1,774 170 3,389 5,333
June 1,730 164 4,494 6,388
July 1,787 170 5,133 7,090
August 1,787 170 5,147 7,104
September 1,727 164 4,188 6,079
October 1,741 170 3,091 5,002
November 1,659 164 1,638 3,461
December 1,648 158 910 2,716
Annual 20,390 1,988 33,238 55,617

Surface Water

Surface Water

Surface Water

Surface Water



 



 

Appendix C1 
Special Status Species 
Potentially Occurring Within 
the Project Area and  
Water Sellers’ Districts 
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CNPS Botanical Survey Guidelines 

CALIFORNIA NATIVE PLANT SOCIETY 
December 9, 1983 

Revised June 2, 2001

The following recommendations are intended to help those who prepare and review environmental 
documents determine when a botanical survey is needed, who should be considered qualified to conduct 
such surveys, how surveys should be conducted, and what information should be contained in the survey 
report.  The California Native Plant Society recommends that lead agencies not accept the results of 
surveys unless they are conducted and reported according to these guidelines. 

1. Botanical surveys are conducted in order to determine the environmental effects of proposed 
projects on all botanical resources, including special status plants (rare, threatened, and 
endangered plants) and plant (vegetation) communities.  Special status plants are not limited to 
those that have been listed by state and federal agencies but include any plants that, based on all 
available data, can be shown to be rare, threatened, or endangered under the following 
definitions: 

A species, subspecies, or variety of plant is “endangered” when the prospects of its 
survival and reproduction are in immediate jeopardy from one or more causes, including 
loss of habitat, change in habitat, over-exploitation, predation, competition, or disease.  A 
plant is "threatened" when it is likely to become endangered in the foreseeable future in 
the absence of protection measures.  A plant is "rare" when, although not presently 
threatened with extinction, the species, subspecies, or variety is found in such small 
numbers throughout its range that it may be endangered if its environment worsens.1

Rare plant (vegetation) communities are those communities that are of highly limited distribution.  
These communities may or may not contain special status plants.  The most current version of the 
California Natural Diversity Database's List of California Terrestrial Natural Communities2

should be used as a guide to the names and status of communities.

Consistent with the California Native Plant Society’s goal of preserving plant biodiversity on a 
regional and local scale, and with California Environmental Quality Act environmental impact 
assessment criteria3, surveys should also assess impacts to locally significant plants.  Both plants 
and plant communities can be considered significant if their local occurrence is on the outer limits 
of known distribution, a range extension, a rediscovery, or rare or uncommon in a local context 
(such as within a county or region).  Lead agencies should address impacts to these locally unique 
botanical resources regardless of their status elsewhere in the state. 

2. Botanical surveys must be conducted to determine if, or to the extent that, special status or locally 
significant plants and plant communities will be affected by a proposed project when any natural 
vegetation occurs on the site and the project has the potential for direct or indirect effects on 
vegetation. 

3. Those conducting botanical surveys must possess the following qualifications: 
a. Experience conducting floristic field surveys; 
b. Knowledge of plant taxonomy and plant community ecology and classification; 
c. Familiarity with the plants of the area, including special status and locally significant 

plants; 

1 California Environmental Quality Act Guidelines, §15065 and §15380.  
2 List of California Terrestrial Natural Communities. California Department of Fish and Game Natural Diversity 
Database. Sacramento, CA. 
3 California Environmental Quality Act Guidelines, Appendix G (Initial Study Environmental Checklist). 
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d. Familiarity with the appropriate state and federal statutes related to plants and plant 
collecting; and, 

e. Experience with analyzing impacts of a project on native plants and communities. 

4. Botanical surveys should be conducted in a manner that will locate any special status or locally 
significant plants or plant communities that may be present.  Specifically, botanical surveys 
should be: 

a. Conducted in the field at the proper times of year when special status and locally 
significant plants are both evident and identifiable.  When special status plants are known 
to occur in the type(s) of habitat present in the project area, nearby accessible occurrences 
of the plants (reference sites) should be observed to determine that the plants are 
identifiable at the time of survey.   

b. Floristic in nature.  A floristic survey requires that every plant observed be identified to 
species, subspecies, or variety as applicable.  In order to properly characterize the site, a 
complete list of plants observed on the site shall be included in every botanical survey 
report.  In addition, a sufficient number of visits spaced throughout the growing season is 
necessary to prepare an accurate inventory of all plants that exist on the site.  The number 
of visits and the timing between visits must be determined by geographic location, the 
plant communities present, and the weather patterns of the year(s) in which the surveys 
are conducted.   

c. Conducted in a manner that is consistent with conservation ethics and accepted plant 
collection and documentation techniques4,5.  Collections (voucher specimens) of special 
status and locally significant plants should be made, unless such actions would jeopardize 
the continued existence of the population.  A single sheet should be collected and 
deposited at a recognized public herbarium for future reference.  All collections shall be 
made in accordance with applicable state and federal permit requirements. Photography 
may be used to document plant identification only when the population cannot withstand 
collection of voucher specimens.   

d. Conducted using systematic field techniques in all habitats of the site to ensure a 
thorough coverage of potential impact areas.  All habitats within the project site must be 
surveyed thoroughly in order to properly inventory and document the plants present.  The 
level of effort required per given area and habitat is dependent upon the vegetation and its 
overall diversity and structural complexity.  

e. Well documented.  When a special status plant (or rare plant community) is located, a 
California Native Species (or Community) Field Survey Form or equivalent written form, 
accompanied by a copy of the appropriate portion of a 7.5-minute topographic map with 
the occurrence mapped, shall be completed, included within the survey report, and 
separately submitted to the California Natural Diversity Database.  Population boundaries 
should be mapped as accurately as possible. The number of individuals in each 
population should be counted or estimated, as appropriate. 

5. Complete reports of botanical surveys shall be included with all environmental assessment 
documents, including Negative Declarations and Mitigated Negative Declarations, Timber 
Harvesting Plans, Environmental Impact Reports, and Environmental Impact Statements.  Survey 
reports shall contain the following information: 

a. Project location and description, including: 

4 Collecting Guidelines and Documentation Techniques.  California Native Plant Society Policy (adopted March 4, 
1995). 
5 Ferren, W.R., Jr., D.L. Magney, and T.A. Sholars. 1995. The Future of California Floristics and Systematics: 
Collecting Guidelines and Documentation Techniques. Madroño 42(2):197-210. 
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1) A detailed map of the location and footprint of the proposed project. 
2) A detailed description of the proposed project, including one-time activities and 

ongoing activities that may affect botanical resources.  
3) A description of the general biological setting of the project area. 

b. Methods, including: 
1) Survey methods for each of the habitats present, and rationale for the methods used. 
2) Description of reference site(s) visited and phenological development of the target 

special status plants, with an assessment of any conditions differing from the project 
site that may affect their identification. 

3) Dates of surveys and rationale for timing and intervals; names of personnel 
conducting the surveys; and total hours spent in the field for each surveyor on each 
date.

4) Location of deposited voucher specimens and herbaria visited. 

c. Results, including: 
1) A description and map of the vegetation communities on the project site.  The current 

standard for vegetation classification, A Manual of California Vegetation6, should be 
used as a basis for the habitat descriptions and the vegetation map.  If another 
vegetation classification system is used, the report must reference the system and 
provide the reason for its use. 

2) A description of the phenology of each of the plant communities at the time of each 
survey date.  

3) A list of all plants observed on the project site using accepted scientific 
nomenclature, along with any special status designation.  The reference(s) used for 
scientific nomenclature shall be cited.  

4) Written description and detailed map(s) showing the location of each special status or 
locally significant plant found, the size of each population, and method used to 
estimate or census the population. 

5) Copies of all California Native Species Field Survey Forms or Natural Community 
Field Survey Forms and accompanying maps. 

d. Discussion, including: 
1) Any factors that may have affected the results of the surveys (e.g., drought, human 

disturbance, recent fire). 
2) Discussion of any special local or range-wide significance of any plant population or 

community on the site. 
3) An assessment of potential impacts.  This shall include a map showing the 

distribution of special status and locally significant plants and communities on the 
site in relation to the proposed activities.  Direct, indirect, and cumulative impacts to 
the plants and communities shall be discussed. 

4) Recommended measures to avoid and/or minimize direct, indirect, and cumulative 
impacts.   

e. References cited and persons contacted. 

f. Qualifications of field personnel including any special experience with the habitats and 
special status plants present on the site. 

6 Sawyer, J.O. and T. Keeler-Wolf. 1995. A Manual of California Vegetation. California Native Plant Society. 
Sacramento, CA. 471 pp. 
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Interim Survey Guidelines to Permittees  
for Recovery Permits under Section 10(a)(1)(A)

of the Endangered Species Act for the
Listed Vernal Pool Branchiopods 

The endangered Conservancy fairy shrimp (Branchinecta conservatio), longhorn fairy shrimp 
(Branchinecta longiantenna), vernal pool tadpole shrimp (Lepidurus packardi), and the threatened 
vernal pool fairy shrimp (Branchinecta lynchi) were listed on September 19, 1994, under the 
Endangered Species Act of 1973, as amended (Act) (59 Federal Register 48136). These species are 
endemic to vernal pools in the Central Valley, coast ranges, and a limited number of sites in the 
Transverse Range and Riverside County, California. The endangered Riverside fairy shrimp 
(Streptocephalus woottoni) was listed under the Act on August 3, 1993 (58 Federal Register 41391). 
This species inhabits Riverside, Orange and San Diego Counties, California, and northern Baja 
California, Mexico. These five species, hereafter referred to as vernal pool branchiopods, are fully 
protected under the Act. The San Diego fairy shrimp (Branchinecta sandiegonensis) is a proposed 
endangered species. Surveys for all these species should follow the methodologies described in these 
Interim Survey Guidelines (Guidelines). It is expected that the Guidelines will be revised in the future as 
additional information becomes available.

These Guidelines are issued as guidance to section 10(a)(1)(A) permittees. Because taking (killing, 
injuring, harming or harassing) endangered species is strictly prohibited under the Act, a section 10(a)(1)
(A) recovery permit must be obtained prior to initiating any surveys or studies that might result in the 
take of endangered or threatened branchiopods. Failure to obtain this permit may result in violation(s) of 
section 9 of the Endangered Species Act. Additionally, violation(s) of a section 10(a)(1)(A) permit may 
result in its non-renewal, suspension or revocation.

For the purposes of these Guidelines, vernal pools and swales are defined as follows:

Vernal pools and swales are ephemeral wetlands that form in areas of California with 
Mediterranean climates that have shallow depressions underlain by a substrate of hardpan, 
clay, or basalt near the surface that restricts the percolation of water. They may be 
characterized by a barrier to overland flow that causes water to collect and pond. Vernal 
pools/swales may occur singly, but more typically occur in vernal pool/swale complexes, 
due to the local hydrology, geology, and topography. Initially, the dry soil in vernal 
pools/swales becomes wet and starts to saturate during the fall and early winter rains. The 
second stage in a typical vernal pool cycle is characterized by peak rainfall and inundation 
of the vernal pools/swales. Vernal pools may remain inundated until spring or early 
summer, sometimes filling and emptying numerous times during the wet season. The vernal 
pools gradually dry down during the spring, quite often forming the unique "bathtub ring" 
of flowers from endemic vernal pool plants blooming profusely at the pool margins. This 
drying down stage is typified by the production of seeds in the endemic plants and the 
dispersal of animals from the vernal pools. These pools eventually dry down totally, with 
the onset of drought conditions. During this final stage, early season and shallow-rooted 
plants turn brown, and the soil dries and may crack. With average rainfall patterns, vernal 
pools are typically characterized by a predominantly annual plant community dominated by 
wetland species.

Note: At this time, vernal pool-associated activities not directed toward the listed species, such as 
botanical surveys and wetland delineations, are not considered to require a permit. However, persons



conducting such activities should minimize any potential impact on the vernal pool branchiopods or 
plants by reducing the amount of walking through vernal pools to the lowest extent practical. Persons 
conducting projects that require permits (e.g., branchiopod or amphibian surveys) should also minimize 
walking through the pools.

I. Survey Approval

Unless otherwise authorized by the U.S. Fish and Wildlife Service (Service) in writing, 
these Guidelines shall be utilized for all surveys conducted for the listed vernal pool 
branchiopods. Any deviations from the methods prescribed by these Guidelines must be 
approved by the Service before surveys are conducted. The permittee shall provide the 
appropriate Service Field Office (see XI, Service Contact section) with all of the following 
information in writing for each project site at least 10 working days prior to the anticipated 
start date of survey work:

a. The precise location of the project site clearly delineated on either an original 
or high quality copy of a U.S. Geological Survey topographic map (exact scale, 
7.5 minute, 1"=2,000 ft.). The map should contain the project name, type of 
project by category [the categories are: development, mitigation banking, or 
other (specify)], the estimated area (acreage) of the project site and an 
estimated number or area (acreage) of pool/swales on the site, quad name, and 
county name;

b. Names of all vernal pool biologists and associated personnel with reference 
to their section 10(a)(1)(A) permit number; and

c. A written request to commence wet season or dry season sampling for each 
project to be surveyed for the listed vernal pool branchiopods.

II. Sampling Survey Completion

a. Once initiated, surveys conducted pursuant to these Guidelines may be suspended prior to 
completion if:  

1. the presence of one or more of the five listed branchiopods on the subject site 
is determined through identification at any point within the wet season survey 
cycle; or

2. it is agreed that one or more of the listed vernal pool branchiopods are 
present on the subject site.

b. Permission to dry season survey for the listed vernal pool branchiopods requires the 
completion of both the full wet season survey and the dry season survey, including the 
complete analysis of all dry soil samples (see V).  

c. A complete survey consists of sampling for either:

1. two full wet season surveys done within a 5-year period; or

2. two consecutive seasons of one full wet season survey and one dry season 



survey (or one dry season survey and one full wet season survey).

d. Each vernal pool/swale in a vernal pool/swale complex shall be surveyed as per these 
Guidelines. However, in the case of a large vernal pool/swale complex, the Service may 
authorize a representative portion or portions of the vernal pool/swale complex to be 
surveyed as per these Guidelines.  

III. Notification of Presence

Should the permittee determine that any of the five listed vernal pool branchiopods are 
present at a site, the appropriate Service Field Office (see XI, Service Contact section) shall 
be notified within 10 working days by letter or telephone.

IV. Wet Season Surveys

Wet season survey sampling shall not be conducted at any project site unless the permittee 
receives prior permission from the Service (see I (c)).

a. Survey Initiation, Frequency, and Termination

1. Surveyors should visit sites after initial storm events to 
determine when pools/swales have been inundated. A pool/swale is 
considered to be inundated when it holds greater than 3 cm of 
standing water 24 hours after a rain event.

2. Pools/swales shall be adequately sampled once every two 
weeks, beginning no later than two weeks after their initial 
inundation and continuing until they are no longer inundated, or 
until they have experienced 120 days of continuous inundation. .

3. In cases where the pools/swales dry and then refill in the same 
wet season, sampling shall be reinitiated within eight days of 
refilling every time they meet the 3 cm of standing water criteria 
and shall continue until they have experienced 120 days of 
continuous inundation, or until they are no longer inundated.

4. If a vernal pool/swale has already experienced 120 days of 
continuous inundation, but then dries down and subsequently 
refills in the same wet season, surveys must be re-initiated in 
accordance with IV(a)(3) above, each time the vernal pool/swale 
refills and meets the 3 cm of standing water criteria.

5. Once initiated, surveys conducted pursuant to these Guidelines 
may be suspended prior to completion if the presence of one or 
more of the five listed branchiopods on the subject site is 
determined through identification at any point within the wet 
season survey cycle  

b. Survey Sampling At each wet season visit, representative portions of the 
pool/swale bottom, edges, and vertical water column shall be adequately



sampled using a seine, dip net or aquarium net appropriate for the size of the 
pool or swale. Net mesh size shall not be larger than (1/8) inch. Seines shall be 
examined and emptied of material at least once every five linear meters.

c. Voucher Specimens

1. Voucher specimens shall be collected only once for each 
individual vernal pool/swale and shall be accessioned to either the 
California Academy of Sciences (CAS) or the Natural History 
Museum of Los Angeles County (LACM) (see VIII).  

2. Voucher specimens of all listed vernal pool branchiopods 
captured shall be collected and all other specimens shall be 
returned in good condition to the vernal pool/swale where they 
were found as quickly as possible.

3. No more than 20 specimens of each species of listed vernal pool 
branchiopods from each pool/swale, or less than 10% of the 
subpopulation present in the pool/swale, whichever is the lesser 
amount, shall be retained and preserved as voucher specimens.

4. Only sexually mature, adult branchiopods shall be used for 
purposes of voucher specimens for species identification. The 
Service will not accept species identifications made using 
immature specimens.

5. The sample of 20 voucher specimens shall include no less than 
three specimens of either sex.

V. Dry Season Surveys

Dry season soil sampling shall not be conducted at any project site unless the permittee receives prior 
written permission from the Service (see I (c)).  

a. Soil Collection

Soil shall be collected when it is dry to avoid damaging or destroying cysts 
which are more fragile when wet. A hand trowel or similar instrument shall be 
used to collect approximately one liter volume sample per pool/swale of the top 
1-3 cm of pool sediment. Whenever possible, soil samples shall be collected in 
chunks. The trowel shall be used to pry up intact chunks of sediment, rather 
than loosening the soil by raking and shoveling which can damage cysts.

In southern California there are a number of federally listed plant species 
(Orcuttia californica, Pogogyne abramsii, and Pogogyne nudiscula) that often 
co-occur with the fairy shrimp. Removal of soil could damage populations of 
these plants by inadvertently removing seed. Dry sampling should be 
minimized or avoided within those vernal pools/swales that are known to, or 
may, contain these species. The permittee shall contact the Carlsbad Field 
Office (see XI, Service Contact section) regarding the distribution of these 



listed plants species prior to conducting dry sampling in Los Angeles, Orange, 
Riverside and other southern California counties.

b. Soil Sample Volume

Each soil sample from the 10 soil sample locations shall be labeled, stored, and 
analyzed individually.

1. A total of 10 soil samples of approximately 100 ml each shall be 
taken from each pool/swale, for a total soil sample volume of 
approximately one liter per pool/swale.

2. In the case of a very large playa, dry lake, or vernal pool, the 
Service may authorize the removal of more than one liter of soil.

3. If a pool has a diameter of less than three meters, the total soil 
sample taken shall not exceed ½ liter in volume per pool, and the 
10 soil samples shall be approximately 50 ml each in volume. 

c. Soil Sample Locations

A total of 10 soil samples shall be collected from the following locations within 
each pool/swale sampled:

1. Starting with one soil sample taken from the edge of the 
pool/swale, at least four soil samples shall be taken from 
equidistant points along the longest transect of the pool/swale.

2. Starting with one soil sample taken from the edge of the 
pool/swale, at least four soil samples shall be taken from 
equidistant points along the widest transect of the pool/swale.

3. If neither the longest or the widest transect encompasses the 
deepest part (or parts) of the pool/swale, then at least two soil 
samples shall be taken from the deepest part (or parts) of the 
pool/swale..

d. Soil Storage

1. The soil samples from each soil sample location shall be stored in separate 
bags, labeled with the specific location within the pool/swale from where each 
soil sample was taken. A sketch of the pool/swale showing the specific location 
of each soil sample shall be included in the 90-day report.

2. Soil samples containing any residual moisture initially shall be adequately 
ventilated and allowed to air dry thoroughly before storage of the sample. The 
bags containing the soil samples shall be kept out of direct sunlight in order to 
avoid excessively heating the sample.

3. All soil samples shall be retained and stored as directed in V(d)(1) and V(d)



(2) above until the Service is able to provide direction in species-level 
identification of the cysts of all the aforementioned branchiopod species.

e. Soil Sieving

1. The soil samples shall not be ground, crushed, or otherwise manipulated in 
order to expedite the sieving process. A relatively short period of pre-soaking 
the soil sample may be helpful/necessary in order to facilitate the sieving 
process. Small aliquots (approximately 50 ml in volume) of soil shall be gently 
washed with water through a graded series of U.S. standard eight inch soil 
sieves ending in mesh sizes 300 micron (um), and 150 micron (um).

2. Sieves must be thoroughly rinsed and visually inspected for any cysts 
adhered to the sieves prior to the start of sieving. This process must be repeated 
for each individual soil sample location. Sieves shall also be rinsed and 
thoroughly inspected upon completion of sieving soil samples.

f. Soil Examination  

1. Washed and sieved soil fractions from the 300 um and 150 um sieves shall 
be examined under a dissecting microscope for tadpole shrimp and fairy shrimp 
cysts. The process shall be repeated until all individual soil samples have been 
examined. All sieved material shall be processed and dried as quickly as 
possible, preferably within one hour from the initial wetting.

Note: Do not return soil to survey sampling site.  

2. All fairy shrimp and tadpole shrimp cysts shall be removed from the soil, 
separated by cyst type into labeled vials, allowed to air-dry, and then stored 
dry.

g. Cyst Density

Cyst density information for each soil sample location shall be calculated by 
dividing the total number of cysts recovered by the total amount of soil from 
the individual aliquots from that soil sample location. Total cyst density 
information for each soil sample location shall be reported for each species in 
terms of: none; 1-25 cysts/100 ml soil; 26-50 cysts/100 ml soil; 51-100 
cysts/100 ml soil; 101-199 cysts/100 ml soil; or more than 200 cysts/100 ml 
soil.  

h. Cyst Identification

Each fairy shrimp and tadpole shrimp cyst type shall be identified to genus by a 
qualified biologist. The Service may require an independent review by a 
crustacean biologist(s) of any vernal pool branchiopod or cyst identification.

There are two options when a branchiopod cyst identification is made to genus:

1. the survey, pursuant to these Guidelines, may be suspended if it 



is agreed one or more of the listed species are present on the 
project site; or

2. one subsequent complete wet season sampling survey shall be 
conducted to complete survey requirements.

VI. Cyst Voucher Specimens

A representative sample of each cyst type from each pool/swale shall be accessioned to 
either CAS or LACM (see VIII).  

VII. 90-Day Reports

a. U.S. Fish & Wildlife Service

The permittee shall provide the appropriate Service Field Office (listed in the 
Service Contact section) with all of the following information in writing, using 
the appropriate Vernal Pool Data Sheet where applicable as the reporting form, 
no more than 90 calendar days after completing the last field visit of the season 
at each project site:

1. The location of the project site clearly delineated on an original 
or high quality copy of a U.S. Geological Survey topographic map 
(exact scale, 7.5 minute, 1"=2,000 ft.). The location of the listed 
vernal pool branchiopods is to be included on the 7.5 minute maps 
in as precise a manner as possible (e.g., lat/long or location within 
a section).

2. Five color photographic 35mm slides and/or 3" x 5" 
photographs of each project site taken during sampling in the wet 
season; this is to include two slides and/or photographs taken from 
standing position that portray the general landscape of the site [i.e., 
two photos from an opposing axis of the site (e.g., north and south 
compass headings)]; and three slides and/or photographs of 
representative vernal pools, swales, and other areas within the site 
sampled for the five listed vernal pool branchiopod species. The 
following information shall be legibly written on each 
slide/photograph with permanent ink: precise location of the 
project site, direction from which photograph was taken, date of 
photograph, initials of photographer, and initials of the scientific 
names of any of the five listed vernal pool branchiopod species 
that were found at the depicted site. Note: Slides and/or 
photographs only need to be submitted once per project site.

3. The estimated number of individuals of any of the listed vernal 
pool branchiopods observed in each pool/swale shall be reported in 
terms of an order of magnitude (e.g., 10's, 100's, 1000's). (Refer to 
the Vernal Pool Data Sheet)

4. The number of individuals of any of the listed vernal pool



branchiopods or cysts preserved from each pool/swale and the 
name of the institution in which they are accessioned.  
(Refer to the Vernal Pool Data Sheet)

5. A qualitative description of the vernal pool/swale community. A 
general list of amphibian species and non-listed vernal pool 
crustacean species (by common and/or scientific name) 
encountered at the project site is desirable. For purposes of this 
permit a full survey for these species is not required. However, if 
more detailed information is collected, it shall be included in the 
Vernal Pool Data Sheet. .
(Refer to the Vernal Pool Data Sheet)

6. Data collected during each field visit, including: date, air 
temperature, water temperature, weather conditions (e.g., sunny, 
overcast), maximum depth of each pool/swale, and size (area in 
square meters) of each pool/swale.
(Refer to the Vernal Pool Data Sheet).

7. (Optional) water chemistry data collected during each field visit, 
including: alkalinity (total: ppm or mg/l), conductivity (uMHO), 
dissolved oxygen (ppm or mg/l), dissolved NH4 (ppm or mg/l), 
pH, salinity (ppt), total dissolved solids (TDS, ppm), and turbidity. 
(Refer to the Vernal Pool Data Sheet)

b. California Department of Fish & Game

1. Permittees should consult with the California Department of Fish and Game 
(916/653-4875) to determine their responsibilities under the California 
Endangered Species Act and the California Fish and Game Code.

2. The permittee shall supply the California Department of Fish and Game 
(Natural Diversity Data Base, Staff Zoologist, California Department of Fish 
and Game, 1416 9th Street, Sacramento, California 95814; telephone 916/322-
2494) with completed California Native Species Field Survey Forms, no more 
than 90 calendar days after completing the last field visit of the season at each 
project site.

VIII. Accessioning Voucher Specimens

a. All vernal pool branchiopod voucher specimens (including individuals collected and 
cysts) shall be accessioned into either the California Academy of Sciences (CAS) or the 
Natural History Museum of Los Angeles County (LACM). All specimens shall be 
preserved according to the accession standards of the repository which will accession and 
maintain the specimens. The October 1995 CAS and September 1995 LACM standards are 
attached to these Interim Survey Guidelines.

b. All vernal pool branchiopod voucher specimens (including individuals collected and 
cysts), along with a copy of the Vernal Pool Data Sheet containing all of the items listed in 
VII (a), shall be permanently deposited in the CAS or LACM within 90 calendar days of the 



completion of the field survey and the Service shall be supplied with the CAS or LACM 
catalog numbers given to the specimens.

c. The permittee shall supply the CAS or LACM with a photocopy of their section 10(a)(1)
(A) permit to validate that the specimens supplied to them were taken pursuant to a permit. 
The Service will likely consider refusal by the CAS or LACM to accession any listed 
branchiopod specimens to be a violation by the permittee of their section 10(a)(1)(A) permit 
(e.g., if due to improper preservation/storage).

California Academy of Sciences (CAS)
Department of Invertebrate Zoology and Geology, Golden Gate Park,
San Francisco, California 94118; telephone (415) 750-7082

Natural History Museum of Los Angeles County (LACM)
Crustacea Section, Invertebrate Zoology, 900 Exposition Boulevard,
Los Angeles, California 90007; telephone (213) 744-3450

IX. Additional information, limitations, and caveats with respect to these Guidelines are as follows:

a. From time to time, specific circumstances may justify or necessitate revision of these 
Guidelines, on a case-by-case basis. At the discretion of the Service, such a variance may be 
allowable under these Guidelines if:

1. the permittee explains to the Service in writing why the variance to the 
Guidelines is needed and justified; and

2. the Service concurs, in writing, with the variance requested by the permittee.

b. The Service reserves the right to reject vernal pool branchiopod surveys conducted under 
these protocols as inadequate if:

1. survey methods used are inconsistent with these Guidelines, unless prior 
written permission (see I, Survey Approval) has been obtained; or

2. other information indicates that the survey is inadequate as determined by 
the Service.

X. Permit Infractions

The Service may consider any of these actions to be a violation by the permittee of their 
section 10(a)(1)(A) permit:

a. falsification of any reporting or information;

b. failure to follow the stated Guidelines sampling methodologies;

c. failure to obtain prior permission to commence wet season surveys or failure 
to obtain written permission to commence dry season surveys (see section I 
(c));



d. failure to notify the Service within 10 days of a determination of presence of 
one or more of the listed vernal pool branchiopods on a survey site;

e. failure to accession voucher specimens or improperly accessioned voucher 
specimens;

f. failure to file completed 90-day reports with the Service within 90 calendar 
days after completing the last field visit of the season at each project site; or

g. failure to file completed Natural Diversity Data Base forms with the 
California Department of Fish and Game within 90 calendar days after 
completing the last field visit of the season at each project site.

Violation(s) of a section 10(a)(1)(A) permit may result in its non-renewal, suspension or 
revocation.

XI. Service Contact

For the Central Valley hydrographic basin and the coast ranges north of the Santa Cruz 
County line, the Sacramento Field Office (2800 Cottage Way Room E-1803, Sacramento, 
California 95825; telephone 916/979-2728) should be contacted regarding vernal pool 
branchiopod issues.

For areas from Santa Cruz County south to Ventura County, contact the Ventura Field 
Office (2493 Portola Road - Suite B, Ventura, California 93003; telephone 805/644-1766).

For areas from Los Angeles County south to the U.S.- Mexico border, contact the Carlsbad 
Field Office (2730 Loker Avenue West, Carlsbad, California 92008; telephone 619/431-
9440).



Outdated information has been corrected or deleted.

Programmatic consultation is suspended in San Joaquin Valley except where there are approved HCPs

(habitat conservation plans).

U.S. Fish and Wildlife Service

Sacramento Fish and Wildlife Office

2800 Cottage Way, Room W-2605

Sacramento, California  95825

In Reply Refer To:

1-1-96-F-1 February 28, 1996

Mr. Art Champ

Regulatory Branch

Department of the Army

U.S. Army Engineer District, Sacramento 

Corps of Engineers

Sacramento, CA 95814-2922

Subject: Programmatic Formal Endangered Species Act Consultation on Issuance

of 404 Permits for Projects with Relatively Small Effects on Listed Vernal

Pool Crustaceans Within the Jurisdiction of the Sacramento Field Office,

California

Dear Mr. Champ:

This document serves as a programmatic formal consultation document pursuant to section 7 of

the Endangered Species Act of 1973, as amended (Act), on issuance of Clean Water Act section

404 permits for projects with limited environmental impacts on vernal pools within the

jurisdiction of the Sacramento Field Office (SFO) of the U.S. Fish and Wildlife Service

(Service).  The issues addressed in this document are the effects of these projects on the

endangered Conservancy fairy shrimp (Branchinecta conservatio), longhorn fairy shrimp

(Branchinecta longiantenna), vernal pool tadpole shrimp (Lepidurus packardi), and/or the

threatened vernal pool fairy shrimp (Branchinecta lynchi).  These animals (species) were listed

on September 19, 1994 (59 FR 48136).  This consultation document has been prepared pursuant

to 50 CFR 402 of our interagency regulations governing section 7 of the Act. 

The purpose of this programmatic consultation document is to expedite consultations on

proposed projects with relatively small impacts on listed species.  Future projects that meet the

conditions specified below, or that the SFO determines will have similar impacts, may be

appended to this consultation document.  Contributions from the State resources agencies, U.S.

Army Corps of Engineers (Corps), and U.S. Environmental Protection Agency have aided the

development of this consultation document.  Continued assistance of these entities in

implementing its provisions will facilitate the purpose of streamlining the consultation process. 
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This consultation document is based on information provided in biological assessments and

biological data reports submitted to the SFO by the Corps.  Information obtained during site

visits and meetings between members of my staff, Corps personnel, applicants, and other Federal

and State entities has also has been used.  These meetings resulted in the development of

appropriate mitigation measures that are outlined in the Description of the Proposed Action

section below.

This document supersedes the Service's prior programmatic consultation document on vernal

pool crustaceans dated April 4, 1995.  The Service will reevaluate the effectiveness of this

programmatic consultation at least every six (6) months to ensure that continued implementation

will not result in unacceptable effects on the ecosystem upon which the listed species depend.

This opinion may be modified during reevaluation to alleviate excessive effects on listed species

or problems with the programmatic process.

BIOLOGICAL OPINION

Description of the Proposed Action

This consultation collectively covers projects with small effects on listed vernal pool crustaceans

in the Sacramento Basin of California.  For the purposes of this consultation, all applicants will

have either surveyed habitat of these species (habitat) and confirmed the presence of listed

species, or chosen to assume that all potential habitat contains listed species.

Habitat is considered to include any areas that seasonally pond water in which one or more of the

listed vernal pool species could exist.  Such areas include, but may not be restricted to, vernal

pools and swales.  Vernal pools and swales are ephemeral wetlands that typically form in shallow

depressions underlain by a substrate near the surface that restricts the percolation of water.  They

are characterized by a barrier to overland flow that causes water to collect and pond.  These

depressions fill with rainwater and runoff from adjacent areas during the winter and may remain

inundated until spring or early summer, sometimes filling and emptying more than once during

the wet season.  Vernal pools and swales are frequently clustered into assemblages known as

vernal pool complexes.  Individual pools within a vernal pool complex are mutually

interdependent in supporting listed vernal pool species; when a species is extirpated from an

individual pool, other pools in the complex may serve as recolonization sources.  Upland habitat

and swales around and within a vernal pool complex are essential to the hydrological and

biological integrity of the complex.

All projects implemented under this programmatic consultation will meet the following

conditions or will be determined by the Service to have impacts similar in nature:

1. Less than one acre of habitat will be affected, including habitat filled or otherwise

destroyed (directly affected) and habitat indirectly affected by the proposed action. 
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Habitat indirectly affected includes all habitat supported by destroyed upland areas and

swales, and all habitat otherwise damaged by loss of watershed, human intrusion,

introduced species, and pollution caused by the project (see Effects of the Proposed

Action below).  Where the reach of these effects cannot be determined definitively, all

habitat within 250 feet of proposed development may be considered to be indirectly

affected.  If any habitat within a vernal pool complex is destroyed, then all remaining

habitat within the complex may potentially be indirectly affected.  If any part of a vernal

pool is destroyed, then the entire pool is directly affected.

2. Projects proposed in areas with known populations of the Conservancy fairy shrimp or

longhorn fairy shrimp (in Butte, Tehama, Solano, Glenn, Merced, San Luis Obispo, and

Contra Costa Counties) will not proceed until the Corps has initiated consultation and the

Service has reviewed the proposed projects to ensure that impacts to these species are

adequately mitigated.

3. Projects with listed or proposed plant species will undergo individual review, but, upon

determination by the Service, may be included as part of this consultation.

Projects that are not consistent with these conditions may be appended to this biological opinion

only as the Service deems appropriate.  For example, a project that affects 5 acres of habitat, but

has effects similar in scope and nature to those analyzed in this biological opinion, may be

appended in the future.  If the project is implemented in a manner consistent with the process

described within this biological opinion, take resulting from implementation of the proposed

project may be permitted.

The impacts of projects that will be authorized under this biological opinion on vernal pool

species will be minimized as follows:

A. Preservation component. For every acre of habitat directly or indirectly affected, at

least two vernal pool credits will be dedicated within a Service-approved ecosystem

preservation bank, or, based on Service evaluation of site-specific conservation values,

three acres of vernal pool habitat may be preserved on the project site or on another non-

bank site as approved by the Service (Table 1).

B. Creation component.  For every acre of habitat directly affected, at least one vernal pool

creation credit will be dedicated within a Service-approved habitat mitigation bank, or,

based on Service evaluation of site-specific conservation values, two acres of vernal pool

habitat will be created and monitored on the project site or on another non-bank site as

approved by the Service (Table 1).

Table 1.  Mitigation ratios for credits dedicated in Service-approved mitigation banks or for acres

of habitat outside of mitigation banks.
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  bank non-bank

preservation    2:1    3:1

creation    1:1    2:1

Mitigation ratios for non-bank mitigation may be adjusted to approach those for banks if

the Service considers the conservation value of the non-bank mitigation area to approach

that of Service-approved mitigation banks.

For non-natural habitat (habitat created de novo by human activity), habitat that is

significantly altered and without restoration potential, and habitat indirectly affected by

agricultural practices, mitigation may be adjusted.  Certain agricultural practices have no

adverse effect on vernal pool habitat and therefore may be entirely exempt from

mitigation.  In particular, low intensity grazing may approximately reproduce the natural

conditions to which vernal pool crustaceans are adapted (i.e., prehistoric grazing by

native herbivores).  Consequently, such levels of grazing incur neither the creation nor the

preservation component of mitigation. 

C. Vernal pool habitat and associated upland habitat used as on-site mitigation will be

protected from adverse impacts and managed in perpetuity or until the Corps, the

applicant, and the Service agree on a process to exchange such areas for credits within a

Service-approved mitigation banking system. 

D. If habitat is avoided (preserved) on site, then a Service-approved biologist (monitor) will

inspect any construction-related activities at the proposed project site to ensure that no

unnecessary take of listed species or destruction of their habitat occurs.  The biologist will

have the authority to stop all activities that may result in such take or destruction until

appropriate corrective measures have been completed.  The biologist also will be required

to report immediately any unauthorized impacts to the Service and the California

Department of Fish and Game.

E. Adequate fencing will be placed and maintained around any avoided (preserved) vernal

pool habitat to prevent impacts from vehicles.

F. All on-site construction personnel will receive instruction regarding the presence of listed

species and the importance of avoiding impacts to these species and their habitat.

G. The applicant will ensure that activities that are inconsistent with the maintenance of the

suitability of remaining  habitat and associated on-site watershed are prohibited.  This

includes, but is not limited to (i) alteration of existing topography or any other alteration

or uses for any purposes, including the exploration for or development of mineral

extraction; (ii) placement of any new structures on these parcels; (iii) dumping, burning,

and/or burying of rubbish, garbage, or any other wastes or fill materials; (iv) building of
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any new roads or trails; (v) killing, removal, alteration, or replacement of any existing

native vegetation; (vi) placement of storm water drains; (vii) fire protection activities not

required to protect existing structures at the project site; and (viii) use of pesticides or

other toxic chemicals.

To ensure that incremental losses of habitat authorized by this biological opinion do not

significantly hinder conservation of the ecosystem upon which listed vernal pool crustaceans

depend, the following measures will be taken:

H. Before implementation of each proposed project, the Service will be supplied with a 7.5

minute U. S. Geological Survey topographic map that clearly delineates the project area

and habitat contained within this area.

I. The Service will implement a tracking system to ensure that the total amount of listed

crustacean habitat affected by projects permitted under this consultation is not so great

that it jeopardizes the listed crustacean species in any county within the jurisdiction of the

SFO.   The Service is conducting a county-by-county survey to determine the extent of

existing habitat of listed vernal pool crustaceans.  Pending completion of that survey, the

Service will ensure that no more than fifty [50] acres of listed crustacean habitat are filled

per county, from the date of issuance of this consultation prior to completion of

reinitiated formal consultation. 

Limiting this programmatic consultation to projects involving relatively minor impacts will

minimize effects on the listed vernal pool crustaceans and their habitat.  Through the tracking of

project impacts over time,  effects will be further minimized at local and regional levels.

The emphasis in this programmatic biological opinion on mitigating in ecosystem mitigation

banks is justified for projects that meet the conditions listed above, because generally the isolated

pools and small complexes to be affected are expected to be less ecologically stable than pools

that are part of the larger complexes in mitigation banks.  Chance extinctions are more likely to

occur in isolated pools and small complexes than in larger complexes.  Such stochastic

extinctions can result in lower species diversity if they are not balanced by recolonization.  In

addition, waterfowl are thought to be an important dispersal vehicle for cysts, especially over

great distances (e.g., between vernal pool complexes).  Large preserve areas are likely to be more

attractive to larger numbers of these species.

The use of a habitat banking system has several additional advantages.  By combining the

mitigation of many applicants, an economy of scale is achieved (i.e., project mitigations have

overlapping buffer zones and shared costs of monitoring; larger preserve areas that can maintain

the integrity of the ecosystem, are created).

Creation and preservation areas will be established within each county.  Thus, it will be assured

that mitigation will occur in the same general areas as the destruction, and that local planning
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efforts will have foundations for conservation planing efforts appropriate for the level of

destruction that occurs during the short-term.

The option of on-site mitigation also is included in this biological opinion because of the

potential importance of maintaining some remnant of the historic distribution of vernal pool

clusters outside of large vernal pool mitigation banks.  If these intervening "islands" of habitat

are large enough and adequately protected, they may serve as "stepping stones," enabling listed

species to disperse and recolonize between the major vernal pool complexes that will be

preserved in banks.  Such stepping stones may be especially important if wind plays a role in the

dispersal of the cysts of listed crustacean species, because wind is probably only effective as a

dispersal agent over short distances.  An array of on-site reserves, if they are large enough to

sustain populations, also may serve to maintain the full range of intraspecific genetic diversity

better than reliance solely on a relatively few large reserves.  A larger number of reserves also

may provide better insurance against local natural disasters, disease, and predation (Simberloff

and Abele 1976 and 1982; Quinn and Robinson 1987; Quinn and Hastings 1987).

The comprehensive review of the baseline (the number and location of acres destroyed within

each county) that will be conducted at the end of each six-month period will limit the extent of

impacts that occur as a result of the implementation of this opinion.  During these reviews it may

be determined that habitat destruction can continue with the same or otherwise necessary

mitigation processes in place, or that further destruction in specific areas will jeopardize listed

species.  The Service will work closely with recovery efforts to ensure that created and preserved

areas are distributed across the landscape in such a manner as to allow them to function

effectively.

The following process will be used when implementing proposed projects under this biological

opinion:

1. After reviewing the permit request, the Corps will forward to the Sacramento Field Office

all biological and other pertinent information along with a letter requesting that the

proposed project be appended to this biological opinion;

2. The Service will review the proposed project to determine appropriate mitigation.

3. The Service will deliver to the Corps a letter specifying measures that will adequately

mitigate for the impacts of the proposed project (note that this could entail the approval of

the applicant's proposed mitigation).  Also, the Service will designate a staff biologist to

serve as the contact regarding the proposed project.

4. The Corps will forward the above letter to the applicant, approving the applicant's

mitigation plan, or presenting the mitigation requirements and instructing the applicant to

contact the Service's staff biologist for assistance in fulfilling the applicant's mitigation

responsibilities.
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5. After the mitigation responsibilities are fulfilled, the Service will forward a letter to the

Corps describing habitat monitoring requirements (if any) and stating that the proposed

project is in compliance with requirements of the Act.

Species Accounts

Descriptions of the Conservancy fairy shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp,

and the vernal pool fairy shrimp are found in 59 FR 48136, the publication of the final rule to list

these species under the Act.  These crustaceans are restricted to vernal pools, swales, and other

seasonal pools in California.  Eng et al. (1990) and Simovich et al. (1992) provide further details

on the life history and ecology of the Conservancy fairy shrimp, longhorn fairy shrimp, vernal

pool tadpole shrimp, and the vernal pool fairy shrimp.

Fairy shrimp have delicate elongate bodies, large stalked compound eyes, no carapace, and 11

pairs of swimming legs.  They swim or glide gracefully upside down by means of complex

beating movements of the legs that pass in a wavelike, anterior-to-posterior direction.  Nearly all

fairy shrimp feed on algae, bacteria, protozoa, rotifers, and bits of detritus.  The females carry the

eggs in an oval or elongate ventral brood sac.  The eggs are either dropped to the pool bottom or

remain in the brood sac until the female dies and sinks.  The "resting" or "summer" eggs are

known as "cysts."  They are capable of withstanding heat, cold, and prolonged desiccation. 

When the pools refill in the same or subsequent seasons, some, but not all, of the cysts may

hatch.  The cyst bank in the soil may comprise the cysts from several years of breeding.  The

cysts hatch when the vernal pools fill with rainwater.  The early stages of the fairy shrimp

develop rapidly into adults.  These non-dormant populations often disappear early in the season

long before the vernal pools dry up.

The Conservancy fairy shrimp inhabits vernal pools with highly turbid water.  The species is

known from six disjunct populations:  Vina Plains, north of Chico, Tehama County; south of

Chico, Butte County; Jepson Prairie, Solano County; Sacramento National Wildlife Refuge,

Glenn County; near Haystack Mountain northeast of Merced in Merced County; and the

Lockewood Valley of northern Ventura County.

The longhorn fairy shrimp inhabits clear to turbid grass-bottomed vernal pools in grasslands and

clear-water pools in sandstone depressions.  This species is known only from four disjunct

populations along the eastern margin of the central coast range from Concord, Contra Costa

County south to Soda Lake in San Luis Obispo County: the Kellogg Creek watershed, the

Altamont Pass area,  the western and northern boundaries of Soda Lake on the Carrizo Plain, and

Kesterson National Wildlife Refuge in the San Joaquin Valley.

The vernal pool fairy shrimp inhabits vernal pools with clear to tea-colored water, most

commonly in grass or mud bottomed swales, or basalt flow depression pools in unplowed

grasslands.  The vernal pool fairy shrimp has been collected from early December to early May. 

There are 32 known populations of the vernal pool fairy shrimp, extending from Stillwater Plain
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in Shasta County through most of the length of the Central Valley to Pixley in Tulare County,

and along the central coast range from northern Solano County to Pinnacles National Monument

in San Benito County.  Four additional, disjunct populations exist:  one near Soda Lake in San

Luis Obispo County, one in the mountain grasslands of northern Santa Barbara County, one on

the Santa Rosa Plateau in Riverside County, and one near Rancho California in Riverside

County.

The vernal pool tadpole shrimp has dorsal compound eyes, a large shield-like carapace that

covers most of the body, and a pair of long cercopods at the end of the last abdominal segment. 

Tadpole shrimp climb or scramble over objects, as well as plow along or in bottom sediments. 

Their diet consists of organic detritus and living organisms, such as fairy shrimp and other

invertebrates. The vernal pool tadpole shrimp is known from 18 populations in the Central

Valley, ranging from east of Redding in Shasta County south to the San Luis National Wildlife

Refuge in Merced County, and from a single vernal pool complex located on the San Francisco

Bay National Wildlife Refuge in the City of Fremont, Alameda County.  This animal inhabits

vernal pools containing clear to highly turbid water, ranging in size from 54 square feet in the

former Mather Air Force Base area of Sacramento County, to the 89-acre Olcott Lake at Jepson

Prairie.  The life history of the vernal pool tadpole shrimp is linked to the phenology of the vernal

pool habitat.  After winter rainwater fills the pools, the populations are reestablished from

diapaused cysts which lie dormant in the dry pool sediments.  Sexually mature adults have been

observed in vernal pools three to four weeks after the pools had been filled.  Some of the cysts

hatch immediately and the rest enter diapause and remain in the soil to hatch during later rainy

seasons.

The listed species of fairy shrimp and tadpole shrimp are imperiled by habitat loss caused by a

variety of human-caused activities, primarily urban development, water supply/flood control

projects, and conversion of land to agricultural use.  Only a small proportion of the habitat of

these species is protected from these threats.  State and local laws and regulations have not been

passed to protect these species, and other regulatory mechanisms necessary for the conservation

of the habitat of these species have proven ineffective.

Environmental Baseline

Holland (1978) estimated that between 60 and 85 percent of the habitat that once supported

vernal pools, the endemic habitat of the vernal pool fairy shrimp, had been destroyed by 1973.  In

the ensuing twenty-one years, a substantial amount of remaining habitat has been converted for

human uses.  The rate of loss of vernal pool habitat in the state has been estimated at two to three

percent per year (Holland and Jain 1988).  Rapid urbanization of the Central Valley of California

currently poses the most severe threat to the continued existence of the listed vernal pool

crustaceans.  The Sacramento District of the U. S. Army Corps of Engineers has several thousand

vernal pools under its jurisdiction (Coe 1988), which includes most of the known populations of

these listed species.  It is estimated that within 20 years 60 to 70 per cent of these will be

destroyed by human activities (Coe 1988).
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The habitat of the listed vernal pool crustaceans is highly fragmented throughout their ranges due

to conversion of natural habitat for urban and agricultural uses.  This fragmentation results in

small isolated fairy shrimp populations.  Ecological theory predicts that such populations will be

highly susceptible to extinction due to chance events, inbreeding depression, or additional

environmental disturbance (Gilpin and Soule 1986; Goodman 1987a,b).  Should an extinction

event occur in a population that has been fragmented, the opportunities for recolonization are

thought to be greatly reduced due to physical (geographical) isolation from other (source)

populations.

In accordance with measure I on page five of this biological opinion, the Service has been

tracking losses of habitat permitted under this consultation in each county under the jurisdiction

of the SFO and within the ranges of the listed crustaceans covered by this consultation.  A

summary of the results is displayed in Table 2 below.

Table 2.  Amount of habitat of listed vernal pool crustaceans that has been permitted for fill

under this programmatic consultation since its issuance on April 4, 1995, until February 14,

1996.

County

Acres of

Habitat

Destroyed

Shasta 0

Tehama 0

Plumas 0

Butte 0.02

Glenn 0

Colusa 0

Sutter 0

Placer 3.378

Yolo 0

Sacramento 3.9

Solano 0.55

San Joaquin 0

Contra Costa 0

Stanislaus 0
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Tuolumne 0

Mariposa 0

Merced 0

Madera 0

Fresno 0

Kings 0

Tulare 0

Kern 0

San Luis Obispo 0

TOTAL 7.848

Effects of the Proposed Action

Direct effects

Individuals of listed crustaceans and their cysts may be directly injured or killed by  activities

leading to the destruction  (i.e., the filling of habitat) of the pools in which they exist.  The

proposed action may directly affect all listed vernal pool crustaceans associated with up to 50

acres of habitat in each of the following counties: Shasta, Tehama, Plumas, Butte, Glenn, Colusa,

Sutter, Placer, Yolo, Sacramento, Solano, San Joaquin, Contra Costa, Stanislaus, Tuolumne,

Mariposa, Merced, Madera, Fresno, Kings, Tulare, Kern, and San Luis Obispo.  Therefore, all

listed species associated with up to a total of 1150 acres of habitat may be affected (23 counties

times 50 acres per county).

Indirect effects

Indirect effects are caused by or result from the proposed action, are later in time, and are

reasonably certain to occur.  Individuals and their cysts may be injured or killed by several

indirect effects:

Changes in hydrology:  In addition to the direct impacts associated with filling, development can

have impacts on the hydrology of remaining habitat (e.g., pools/swales) and surrounding areas. 

Projects involving storm water drains, deep ripping, or the coverage of land surfaces with

concrete, asphalt, or irrigated recreation parks, etc., can affect the amount and quality of water

available to the perched water tables characteristic of vernal pool areas.  Changes to the perched

water table can lead to alterations in the rate, extent, and duration of inundation (water regime) of

remaining habitat.  The biota of vernal pools and swales can change when the hydrologic regime

is altered (Bauder 1986, 1987).  Survival of aquatic organisms like fairy shrimp is directly linked
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to the water regime of their habitat (Zedler 1987).  Therefore, development near vernal pool areas

may, at times, result in the failure of local sub-populations of vernal pool organisms, including

fairy shrimp and tadpole shrimp.

Roads:  Grading for roads may affect the water regime of vernal pool habitat, particularly when

grading involves cutting into the substrata in or near habitat areas.  Exposure of sub-surface

layers of soil at road cuts may hasten the loss of water from adjacent habitat by mass flow

through networks of cracks, lenses of coarser material, animal burrows, old root channels, or

other macroscopic channels.  Any decrease in the duration of inundation of habitat can affect the

reproductive success of species present, including the listed vernal pool crustacea.  Erosion

associated with road building can contaminate vernal habitat through the transport and deposition

of sediments into these areas.  In addition, roads or other changes in drainage patterns could

result in an increase in surface runoff and conversion of vernal pool habitat.

Roads in or near the watersheds of habitat areas can lead to additional impacts through the

introduction of chemically laden runoff (i.e., petroleum products) from the road surfaces. 

Chemical contamination of habitat can kill listed species by poisoning.  Roads in close proximity

to habitat areas may encourage additional impacts through other human activities.

Human intrusion:  Development frequently results in human intrusion into surrounding areas. 

Human intrusion is a mechanism by which trash or hazardous waste can be introduced into

remaining habitat areas (Bauder 1986, 1987).  Disposal of waste materials can eliminate habitat,

disrupt pool hydrology, or release substances into pools that are toxic or that adversely affect

water chemistry.  In addition, off-road vehicle use and other recreational activities associated

with humans can lead to wheel ruts, soil compaction, increased siltation, destruction of native

vegetation, and an alteration of pool hydrology.

Pesticides/Herbicides:  Development often results in the introduction of pesticides or herbicides

into the environment.  These chemical compounds are thought to have adverse effects on all of

the listed vernal pool crustacea and/or their cysts.  Individuals may be killed directly or suffer

reduced fitness through physiological stress or a reduction in their food base due to the presence

of these chemicals.

Introduced predators:  Development may produce conditions that are favorable for exotic

predators such as bullfrogs, and mosquito fish.  The stomachs of bullfrogs captured in vernal

pools near Chico, California were found to contain large numbers of vernal pool tadpole shrimp

(Hayes, pers. com., 1993 in 59 FR 48136).  Mosquito fish can be equally devastating as predators

when introduced into vernal pool habitat.  Thus, listed species and their cysts may be adversely

affected by the introduction of exotic predators.

Cumulative Effects

Cumulative effects are those impacts of future State, local, and private actions affecting

endangered and threatened species that are reasonably certain to occur in the action areas.  Future
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Federal actions will be subject to the consultation requirements established in section 7 of the

Act and, therefore, are not considered cumulative to the proposed project.

Because the Conservancy fairy shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp, and

vernal pool fairy shrimp are endemic to vernal pools in the Central Valley, coast ranges, and a

limited number of sites in the transverse range and Santa Rosa plateau of California, the Service

anticipates that a wide range of activities will be determined to affect these species.  Such

activities include, but are not limited to, urban, water, flood control, highway, and utility projects,

chemical contaminants, as well as conversion of vernal pools to agricultural use.  Many of these

activities will be reviewed under section 7 of the Act as a result of the Federal nexus provided by

section 404 of the Federal Water Pollution Control Act, as amended (Clean Water Act).  The

Service is currently unaware of any State, local, or private actions which, when considered in

conjunction with the known environmental baseline for these species, would be likely to preclude

the survival and recovery of the Conservancy fairy shrimp, longhorn fairy shrimp, vernal pool

tadpole shrimp, and vernal pool fairy shrimp. 

Conclusion

After reviewing the current status of the endangered longhorn fairy shrimp, Conservancy fairy

shrimp, vernal pool tadpole shrimp, and the threatened vernal pool fairy shrimp; the

environmental baseline for the area within the jurisdiction of the SFO; the effects of the proposed

projects; and the cumulative effects; it is the Service's biological opinion that the proposed

projects, as described in this consultation document, are not likely to jeopardize the continued

existence of these species.  Critical habitat has not been proposed for these species; therefore,

none will be affected. 

INCIDENTAL TAKE STATEMENT

Section 9 of the Act prohibits take (harass, harm, pursue, hunt, shoot, wound, kill, trap, capture

or collect, or attempt to engage in any such conduct) of listed species of fish or wildlife without a

special exemption.  Harass is defined as an intentional or negligent act that creates the likelihood

of injury to a listed species by annoying it to such an extent as to significantly disrupt normal

behavior patterns which include, but are not limited to, breeding, feeding, or sheltering.  Harm is

defined to include significant habitat modification or degradation that results in death or injury to

listed species by significantly impairing behavioral patterns such as breeding, feeding, or

sheltering.   Incidental take is any take of listed animal species which result from, but is not the

purpose of, carrying out an otherwise lawful activity conducted by the Federal agency or the

applicant.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to, and

not intended as part of, the agency action is not considered a prohibited taking provided that such

taking is in compliance with this incidental take statement.

The measures described below are nondiscretionary, and must be implemented by the Corps so

that they become binding conditions of any grant or permit issued to the applicant, as
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appropriate, in order for the exemption in section 7(o)(2) to apply.  The Corps has a continuing

duty to regulate the activity covered by this incidental take statement.  If the Corps (1) fails to

require the applicant to adhere to the terms and conditions of the incidental take statement

through enforceable terms that are added to the permit or grant document, and/or (2) fails to

retain oversight to ensure compliance with these terms and conditions, the protective coverage of

section 7(o)(2) may lapse.

Amount or Extent of Take

The Service anticipates the following forms of incidental take:

1. An unknown number of adult and juvenile Conservancy fairy shrimp, longhorn fairy

shrimp, vernal pool tadpole shrimp, and vernal pool fairy shrimp per pool affected will be

killed as a result of proposed projects that will destroy or modify habitat.

2. An unknown number of cysts of the Conservancy fairy shrimp, longhorn fairy shrimp,

vernal pool tadpole shrimp, and vernal pool fairy shrimp will be lost per pool affected due

to changes in hydrology of habitat that will occur as a result of proposed development

projects.

The proposed action may result in incidental take of all listed vernal pool crustaceans associated

with up to 50 acres of habitat in each of the following counties: Shasta, Tehama, Plumas, Butte,

Glenn, Colusa, Sutter, Placer, Yolo, Sacramento, Solano, San Joaquin, Contra Costa, Stanislaus,

Tuolumne, Mariposa, Merced, Madera, Fresno, Kings, Tulare, Kern, and San Luis Obispo.

Effect of the Take

In the accompanying biological opinion, the Service has determined that this level of anticipated

take is not likely to result in extinction or a reduction of opportunity for recovery of Conservancy

fairy shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp, or vernal pool fairy shrimp.

Reasonable and Prudent Measures

The following reasonable and prudent measures are necessary and appropriate to minimize

incidental take of Conservancy fairy shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp,

and vernal pool fairy shrimp:

1. The impact of habitat loss to vernal pool species shall be minimized;

2. Loss of listed vernal pool crustacean habitat shall be confined to the proposed

project site, and habitat and associated upland remaining

on site shall be protected from adverse impacts; and, 
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3. The baseline condition for vernal pool species shall be adequately tracked to ensure that

no more than 50 acres of habitat per county are authorized for fill under this biological

opinion.

Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the Act, the following terms and

conditions, which implement the reasonable and prudent measures described above, must be

complied with.

1. To implement reasonable and prudent measure (1), mitigation measures A through C as

described on pages three and four of this biological opinion shall be accomplished.  These

measures are hereby incorporated into these terms and conditions as requirements of the

proposed projects.

2. To implement reasonable and prudent measure (2), mitigation measures D through G as

described on page four of this biological opinion shall be accomplished.  These measures

are hereby incorporated into these terms and conditions as requirements of the proposed

projects.

3. To implement reasonable and prudent measure (3), mitigation measures H and I as

described on page five of this biological opinion shall be accomplished.  These measures

are hereby incorporated into these terms and conditions as requirements of the proposed

projects.

Reporting Requirements

Any unauthorized deviation from the Description of the Proposed Action will be reported, within

one working day of discovery, to the Assistant Field Supervisor at (916) 414-6600.   Written

notification must be made within three calendar days and include the date, time, and precise

location of the event indicated on a U.S. Geological Survey 7.5 minute topographic map, and any

other pertinent information.  Additionally, color photographs should be taken of the specific site

and provided with the notification.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the

purposes of the Act by carrying out conservation programs for the benefit of endangered and

threatened species.  The term "conservation recommendations" has been defined as suggestions

from the Service regarding discretionary measures to minimize or avoid adverse effects of a

proposed action on listed species or critical habitat or regarding the development of information. 
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The recommendations provided here relate only to the proposed action and do not necessarily

represent complete fulfillment of the agency's 7(a)(1) responsibilities for these species.

1. The Corps should work with the Service to establish functioning preserve and creation

banking systems in each county to further the conservation of listed crustacean species. 

Such banking systems could incorporate  other Corps-required mitigation (i.e., seasonal

wetlands, riparian habitats, etc.);

2. As recovery plans for listed crustacean species are developed, the Corps should assist the

Service in their implementation;

3. The Corps should work with the Service to ensure that its wetland delineation techniques

fully assess the impacts of proposed projects on listed crustacean species; and,

4. The uppermost layer of soil in seasonally ponded habitat may contain cysts of listed

crustaceans as well as seeds of vernal pool plants.  Therefore, before these wetlands are

filled, the top layer of soil should be made available to any vernal pool creation bank that

requests it, with Service approval, for inoculating newly created pools.  Soil stockpiled

for this purpose or for on-site creation should be shielded from rain with a water-proof

cover to ensure that it remains completely dry.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation on the project described in this biological opinion.  As

provided for in 50 CFR §402.16, reinitiation of formal consultation is required where

discretionary Federal agency involvement or control over the action has been maintained (or is

authorized by law), and if (1) the amount or extent of incidental take is exceeded, (2) new

information reveals effects of the agency action that may affect listed species or critical habitat in

a manner or to an extent not considered in this opinion, (3) the agency action is subsequently

modified in a manner that causes an effect to listed species or critical habitat that was not

considered in this opinion, or (4) a new species is listed or critical habitat is designated that may

be affected by the action.  In instances where the amount or extent of incidental take is exceeded,

any operations causing such take should cease pending reinitiation.
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Interim Guidance on Site Assessment and Field Surveys for Determining Presence or a 
Negative Finding of the California Tiger Salamander 

October 2003

The Santa Barbara County population of the California tiger salamander (Ambystoma californiense) was federally 
listed as endangered on September 21, 2000 (65 FR 57242). The Sonoma County Distinct Population Segment 
(DPS) of the California tiger salamander was listed as endangered on July 22, 2002 (67 FR 47727). The Central 
California DPS of the California tiger salamander was proposed for listing as threatened on May 23, 2003 (68 FR 
28648). The Santa Barbara and Sonoma County DPSs were proposed for reclassification from endangered to 
threatened, on May 23, 2003 (68 FR 28648). The California Department of Fish and Game (Department) considers 
the California tiger salamander throughout its entire range to be a species of special concern.  
(Special Animals List July 2003 http://www.dfg.ca.gov/whdab/html/lists.html )  

The Service and Department have received numerous requests for guidance in planning for the protection of the 
California tiger salamander (CTS) at the sites of proposed and existing land use activities. This document provides 
interim guidance for two procedures to accurately assess the likelihood of CTS presence in the vicinity of a project 
site, including: (1) an assessment of CTS locality records and potential CTS habitat in and around the project area; 
and (2) focused field surveys of breeding pools and their associated uplands to determine whether CTS are likely 
to be present.

Because CTS use aquatic and upland habitats during their life cycle, they may be present in either or both habitats 
on a given property. For sites with suitable breeding habitat, two consecutive seasons of negative larval surveys 
and a negative upland drift fence study in the intervening fall/winter are recommended to support a negative 
finding. For sites with no suitable aquatic breeding habitat, but where suitable upland habitat exists, two 
consecutive seasons of negative upland drift fence studies are recommended to support a negative finding.  

If the following Guidance is followed completely, the results of these site assessments and field surveys will 
be considered valid by the Service and Department. Results of the site assessments and field surveys should be 
reported to the appropriate Service’s Field Office, if appropriate the Service’s Regional Office in Portland, Oregon 
pursuant to the terms and conditions of the permittee’s section 10(a)(1)(A) recovery permit, and to the Department 
and other agencies or offices as required. Details regarding the recommended content and/or format of reports are 
provided throughout the remainder of this document.  

Surveyors must obtain permission of the landowner before implementing any surveys or research on the CTS. In
locations where the CTS is federally listed surveyors should obtain a Recovery Permit for this species 
pursuant to section 10(a)(1)(A) of the Endangered Species Act of 1973, as amended, prior to implementing 
the guidance. For surveys that may ultimately be used in support of a negative finding, it is recommended that 
surveyors consult with Service biologists on their study design before beginning work. If surveyors are working in 
areas with other federally listed species that are likely to be captured incidentally during CTS surveys, surveyors 
should also possess a valid 10(a)(1)(A) permit for these species (e.g., California red-legged frog, vernal pool 
tadpole shrimp, etc.). For all locations, the surveyor should hold an active Scientific Collecting Permit from the 
Department that specifically names CTS surveys as an authorized activity. Authorization Number 9, without 
explicit permission for handling CTS, is not adequate for CTS surveys.  



Site Assessment for the California tiger salamander 

Available information about CTS and their habitats in the vicinity of the project should be used to determine the 
likelihood that CTS may occur there and if field surveys are appropriate. The project proponent should compile 
and submit to the Service and the Department the following information:  

Element 1. Is the project site within the range of the CTS?  

The surveyor should review the attached maps or referenced weblink to determine if the project site is within the 
range of the CTS. For Sonoma County, refer to the attached county map (Sonoma County pdf). For Santa Barbara 
County, refer to http://www.fws.gov/ventura/es/protocols/ctsfieldsurvey_protocols.pdf. For Monterey, San Benito, 
and San Luis Obispo counties, contact the Ventura Fish and Wildlife Office at the address provided below. For all 
other areas, refer to the attached map of California (all of California pdf).

Element 2. What are the known localities of CTS within the project site and within 3.1 miles (5.0 kilometers) (km) 
of the project boundaries?   

This is to place the project site in a regional perspective. The surveyor should consult the California Natural 
Diversity Data Base (CNDDB) maintained by the Department to determine known localities of the CTS. The 
Sacramento or Ventura Fish and Wildlife Offices should be contacted for localities within their respective 
jurisdictions. Other information sources on local occurrences of CTS should be consulted. These sources may 
include, but are not limited to, biological consultants, local residents, amateur herpetologists, resources managers 
and biologists from municipal, state, and Federal agencies, environmental groups, and herpetologists at museums 
and universities. The surveyor should note in their report all known CTS localities within the project site and 
within 3.1 miles of the project boundaries; if there are no localities within 3.1 miles, the nearest locality should be 
noted.

Element 3. What are the habitats within the project site and within 1.24 miles (2 km) of the project boundaries?   

This distance is based on the observed mobility of the species. Describe the upland and aquatic habitats within the 
project site and within 1.24 miles of the project boundaries. Characteristics of the site that should be recorded 
include acreage, elevation, topography, plant communities, presence and types of water bodies, fossorial mammal 
species and their burrows, current land use, a description of adjacent lands, and an assessment of potential barriers 
to CTS movement. Use of aerial photographs is necessary to characterize potential breeding habitats that are not 
part of the project site under consideration. The aquatic habitats should be mapped and characterized (e.g., natural 
vernal pools, stockponds, drainage ditches, creeks, types of vegetation, surface area, depth, approximate drying 
date). Suitable upland habitat, including locations of underground refugia, for CTS should be mapped as well, with 
a focus on areas where small mammal burrows are located or are most dense.  

Reporting and interpretation of the site assessment  
Site assessments should include, but are not limited to, the following information:  (1) photographs of the project 
site(s); (2) survey dates and times; names of evaluator(s); (3) a description of the site assessment methods used; (4) 
a list of CTS localities, as requested above; and (5) a map of the site(s) showing habitat as requested above. Maps 
should be of similar nature to a U.S. Geological Survey (USGS) 7.5-minute (1:24,000) topographic maps -or- 
Geographic Information System (GIS) data depicting the site(s) and the area within 5 kilometers (3.2 miles) of its 
boundaries. The report should be provided to the appropriate Service field office and Department regional office 
prior to initiating field surveys.  

After completing items 1-3 of the site assessment (as above), send a report to the appropriate Service field office 
and Department regional office. Based on the information provided from the site assessment, the Service and 
Department will provide recommendations as to the appropriateness of field surveys. Surveys should not be 



initiated until recommended by the Service and Department.  

Interim Presence/Negative Finding Survey Guidance for the California Tiger Salamander 

Biological field surveys should be conducted for all sites with potential CTS habitat. Due to its unique life history, 
the CTS can be difficult to detect depending on weather and time of year. Aquatic sampling for larvae during 
spring months can be the most effective way to determine if CTS are present in a given area. However, especially 
if environmental conditions are unfavorable, CTS may not breed successfully in a given year. After 
metamorphosis CTS spend most of each year on land, emerging from refugia only occasionally, usually on rainy 
nights. CTS have been observed on land 1.24 miles from any potential breeding pool.  

At sites that contain both upland habitat and potential breeding habitat (i.e., pools that contain standing water 
continuously for at least 10 weeks, extending into April), aquatic sampling during two breeding seasons and a drift 
fence study in the intervening winter should be conducted to support a negative finding. At sites that contain 
appropriate upland habitat only, but where there is a known or potential breeding site accessible within 1.24 miles, 
a two-year drift fence study should be conducted.  

In years with little rainfall, upland emergence may be reduced and CTS may not breed. Field surveys conducted in 
years with at least 70% of average rainfall between September 1 and April 1, at the nearest National Oceanic and 
Atmospheric Administration climate station are most reliable. Data from survey seasons not meeting this criterion 
will also be considered; surveyors should provide strong justification that their data are reliable including but not 
limited to local climate (e.g., daily rainfall totals, pond filling date, pond drying date) and biological survey data 
(e.g., other species captured during each sampling interval).  

Aquatic larval sampling  

1. Aquatic larval surveys of potential breeding pools should be repeated three times each season. Surveys 
should be conducted once each in March, April, and May, with at least 10 days between surveys. If pools 
are likely to dry prior to the completion of three surveys, the sampling schedule should be shifted 
accordingly.

2. Captured CTS should remain in nets for the minimum amount of time necessary, but no longer than 5 
minutes. During this time, larvae should not be kept out of water for more than 30 seconds. Photographs 
should document a representative sample of captured CTS.  

3.  Disruption to the pond’s bottom should be minimized. Shallow areas where young larvae may occur 
should be traversed in the most direct and least disturbing manner possible.  

4.  Sampling should cease once presence has been determined to minimize disturbance of pool flora and 
fauna. If CTS are detected at a pond, subsequent visits to that pond are not necessary.  

5.  Ponds should be initially sampled using D-shaped or similar, long-handled dipnets with 1/8th inch 
(3.2mm) or finer mesh. If CTS larvae are not captured in the first 50 dipnet sweeps, covering 
representative portions of the pond, seines should be used.  

6.  If dipnetting has been unsuccessful, seines should be used to sample 100% of the surface area of ponds 
smaller than 1 acre and at least 30% of the surface area of larger pools, including a representative sample 
from different water depths and vegetated and non-vegetated areas. One eighth inch (3.2 mm) or finer 
mesh minnow seines with weights along the bottom and floats along the top edge should be used, with 
dowling or PVC pipe attached to the end of the seine so the bottom edge can be dragged along the bottom 
of the pool. Whenever possible, the seine should be pulled from one edge of the pond to the other.  



7.  Use of minnow traps will be considered on a case-by-case basis. Minnow trapping for CTS larvae should 
only be conducted in habitats that are too deep to adequately survey with dipnets and seines, or in which 
dense vegetation impedes normal dipnetting/seining activities. In these cases the surveyor should 
submit to the Service a written minnow trap sampling design based on the requirements detailed 
below. No minnow trapping should be conducted in ponds known to support state or federally threatened 
or endangered animals (e.g., California red-legged frogs (Rana aurora draytonii)). In areas where 
California red-legged frogs may occur, minnow trapping should be preceded by negative surveys 
following the Service guidelines for this species. To conduct minnow trap sampling in pools known to 
contain California red-legged frogs, surveyors must possess a valid Recovery Permit for this species 
pursuant to section 10(a)(1)(A) of the Endangered Species Act of 1973, as amended.  

 Minnow trapping should be conducted in the following manner:  

a.  Minnow traps should be monitored for three three-day intervals between March 1 and May 15 (for 
a total of nine days of trapping per site). Trapping intervals should be separated by at least ten 
days. Minnow trap surveys should immediately cease if CTS presence is determined.  

b.  Minnow trapping should be avoided during warm periods when air temperatures reach 80 degrees 
Fahrenheit or when water temperatures reach 70 degrees Fahrenheit or warmer, to prevent the 
possibility of mortality due to reduced oxygen availability.  

c.  Minnow traps should be deployed overnight and checked frequently enough to ensure that larvae 
are not killed or injured. Traps should be checked at least once per day.  

d.  A minimum of four traps should be placed in each pond. For larger ponds, traps should be 
distributed along the shoreline with no more than 75 ft (23 m) between traps. Each trap should be 
clearly marked with the name, telephone number, and State and Federal permit number of the 
surveyor. Traps should be anchored to stakes set near the shoreline. Steel braided fishing line or 
heavy cord works well for this purpose; galvanized wire and stainless steel wire should not be 
used because these wires may kink and break. If livestock are present, we recommend that the 
surveyor devise a method to anchor the trap in a manner to prevent entanglement of livestock. 
Brightly colored flagging should be affixed to each anchor point. For extra security, a float 
attached to each trap can aid in detection. If a minnow trap is lost, every effort should be made to 
recover it to avoid the possibility of leaving behind a trap that can kill a variety of species over 
time.

e.  Traps should be deployed to the deepest parts of ponds and in shoreline areas with aquatic 
vegetation growth.  

9.  Data regarding the type and quality of each pool sampled should be recorded. At a minimum, these data 
should include the date and time, location, type of water body (e.g., vernal pool, seasonal wetland, 
artificial impoundment, etc.), dimension and depth of pond, water temperature, turbidity, presence of 
aquatic vegetation (submergent and emergent), and dominant invertebrates and all vertebrates observed. 
Photographs of pools and adjacent upland areas are helpful and copies should be included in the final 
report.

10.  Surveyors should follow guidance below for disinfecting equipment and clothing after surveying a pond 
and before entering a new pond, unless the two ponds are hydrologically connected to one another. These 
recommendations are adapted from the Declining Amphibian Population Task Force’s Code which can be 
found in their entirety at: http://www.open.ac.uk/daptf/.



a.  All dirt and debris, including mud, snails, plant material (including fruits and seeds), and algae, 
should be removed from nets, traps, boots, vehicle tires and all other surfaces that have come into 
contact with water. Cleaned items should be rinsed with clean water before leaving each study 
site.

b.  Boots, nets, traps, etc., should then be scrubbed with either a 70 % ethanol solution, a bleach 
solution (0.5 to 1.0 cup of bleach to 1.0 gallon of water), QUAT 128 (quaternary ammonium, use 
1:60 dilution), or a 6% sodium hypochlorite 3 solution and rinsed clean with water between study 
sites. Cleaning equipment in the immediate vicinity of a pond or wetland should be avoided. Care 
should be taken so that all traces of the disinfectant are removed before entering the next aquatic 
habitat.

c.  When working at sites with known or suspected disease problems, disposable gloves should be 
worn and changed between handling each animal.  

d.  Used cleaning materials (liquids, etc.) should be disposed of safely, and if necessary, taken back to 
the lab for proper disposal. Used disposable gloves should be retained for safe disposal in sealed 
bags.

Upland Habitat Survey Methods 

A drift fence study conducted during fall and winter is the primary method used to study CTS in upland habitats. 
To support a negative finding, an upland drift fence study should be included. Although less intrusive methods 
(see below) may also be used to determine presence of the CTS, these methods are less reliable and thus cannot be 
used to support a negative finding.  

Because CTS have been observed to make breeding migrations of at least 0.6 miles (1 km), the project proponent 
or the Service may assume presence of CTS if a known breeding pond lies within 1 km and no significant barriers 
exist. Examples of significant physical barriers include high-density residential or urban development and 
Interstate Highways, while features such as golf courses, disked fields, and most paved roads are not considered 
barriers.

For sites with at least one accessible potential breeding pool, we recommend that a one-year drift fence study be 
conducted during the winter between two consecutive seasons of aquatic larval surveys (if presence of CTS was 
not established during the first season of aquatic sampling). We recommend that a two year drift fence study be 
conducted if: 1) a site has suitable upland habitat and a potential breeding pool lies within 1.2 miles (2 km); 2) on-
site ponds cannot be adequately sampled using aquatic methods (e.g., deep impoundments with known presence of 
California red-legged frogs); or 3) if non-native predators or poor water quality may preclude detection of CTS 
during larval sampling (i.e., due to mortality of the larvae).  

1.  We recommend that a proposal to conduct a drift fence study be submitted in writing to the Service and 
the Department. The results of studies not approved by the Service and Department may not be accepted 
in support of a negative finding. The proposal should include an aerial photograph of the study site 
indicating all potential on- and off-site breeding locations identified in the site assessment and an overlay 
with the proposed drift fence study design clearly delineated. We recommend that drift fence study 
designs incorporate the following:  

a. For sites with at least one suitable breeding pond (i.e., ponds that contain standing water for at 
least 10 continuous weeks in most years), the ponds should be surrounded by drift fences installed 
10 - 50 ft from the high water line. Sections of drift fence should be spaced regularly around the 



pond, focusing on areas where salamanders are most likely to be captured. We recommend that 
each section of fence be at least 30 ft (9.2 m) long, and that the total distance between fence 
sections be no greater than the total length of installed fence (i.e., >50% of the circumference 
fenced). There should be no more than 33 ft (10 m) between pitfall traps, and drift fences should 
be constructed such that during periods when traps are closed, openings at least every 66 ft (20 m) 
allow animal passage.  

b. For all sites, we also recommend upland drift fences. Unless a strong rationale can be presented, 
drift fence equaling at least 90% of the site perimeter should be installed. The exact placement of 
fences should be selected to maximize the probability of capturing CTS (e.g., in grassland areas 
with high densities of mammal burrows; along site boundaries closest to identified potential 
breeding pools; with pitfalls situated away from areas where flooding is likely). Pitfalls should be 
spaced less than 33 ft apart. To the extent possible drift fences and pitfalls should be placed to 
minimize the number of flooded buckets. Each section of fence should be a minimum of 30 ft (9.2 
m) long, unless topography, property lines, or other circumstances dictate. Upland drift fences 
should be constructed such that during periods when traps are closed, openings at least every 66 ft 
(20 m) allow animal passage.  

2.  Arrays should be approved and constructed by 15 October. Beginning on or before October 15, pitfall 
buckets should be opened before sunset if there was any rain during the day or if at 2 PM rain is forecast 
for the remainder of the day or subsequent night with 70% or greater probability (based on the nearest 
National Weather Service forecast - available at http://www.wrh.noaa.gov/Sacramento/ ). Traps should be 
open each night and checked each morning until no rain has fallen within the preceding 24 hours. Nights 
of high relative humidity (greater than 75% relative humidity) should be considered equivalent to rain 
events once onsite or nearby seasonal wetlands have become inundated with standing water, regardless of 
its depth, surface area, or duration. The above guidance should be followed until 20 nights of surveying 
under the proper conditions has been conducted. After 20 nights of surveying is completed, and until 
March 15, pitfall buckets should be opened before sunset if there was any rain during the day, or if at 2 
PM rain is forecast for the remainder of the day or subsequent night with 70% or greater probability. Traps 
will be checked the next morning, and unless it is still raining or more rain is forecast, the traps can be 
closed until the next rain event.  

3.  Drift fences should be constructed from a material that is durable, weather resistant, and appropriate for 
the area in which it will be installed; proposals should describe the materials to be used. Examples 
include aluminum flashing, silt fencing, untreated wood particle board, shade cloth, window screen, Vexar 
plastic mesh, etc. Hardware cloth may be useful for short segments of fence that experience heavy 
overland water flow. Drift fences should be buried at least 3 inches (8 cm) underground and extend at least 
1 ft (31 cm) above the ground. All drift fences require regular inspections and maintenance, especially 
after each significant storm event. If drift fences are installed incorrectly and/or have insufficient 
maintenance this may call into question the reliability of the data. Unless special authorization is received 
from the Service and Department to maintain drift fences through non-sampling months, drift fencing 
should be disassembled by April 1.  

4.  Pitfall traps should not be placed in a manner that will disturb or destroy rodent burrows or other refugia 
that could be used by CTS.  

5.  Excessive pitfall flooding may invalidate a study. To avoid flooding traps should be placed preferentially 
in slightly elevated locations where flooding is less likely. Pitfalls in locations likely to flood should be 
free of holes. If ground saturation forces a pitfall out of the soil it can be weighted down with cement, 
gravel or other suitable materials.  



6.  All pitfall traps should have a rigid lid that closes securely. When not in use, traps should be closed in a 
manner that precludes entry by CTS and other animals.  

7.  Pitfall traps should be cylindrical, non-galvanized, metal or plastic containers. They should be at least 2-
gallons in size and 8 in (20 cm) deep.  

8.  Each pitfall trap should contain noncellulose sponges or other nontoxic absorbent material which should 
be kept moist at all times.  

9.  Each pitfall trap should have a rigid cover with legs one to two inches high to provide shade and shed 
water during extreme rain events.  

10.  When in use, pitfall traps should be checked as often as necessary, but at a minimum one time a day, with 
one of these checks occurring between one hour before sunrise and noon. Whenever possible, traps should 
be opened just before dark and checked and closed the following morning.  

11.  When not in use, the drift fence and pitfall traps should be inspected weekly to ensure the system has not 
been disturbed by vandals, wildlife, fallen trees, wind, etc. Repairs to fences should be completed prior to 
the next night of sampling.  

12.  Pitfall traps should be placed as far as possible from ant nests. If an ant nest develops within 10 feet of an 
existing pitfall trap, the pitfall trap should be moved, removed from the field, or closed.  

13.  Captured CTS should be released as near as possible to the point of capture, in a manner that maximizes 
their survival. CTS should be released into the mouth of a small mammal burrow or other suitable refugia. 
CTS should be watched after release to be sure that they are in a safe location and are not susceptible to 
increased predation risk.  

14.  Once a CTS is captured, all traps and drift fences should be emptied and removed within 24 hours, and 
holes in the ground which contain traps should be filled in.  

15.  In addition, to minimize mortality of small mammals that may become trapped during surveys, each pitfall 
trap should also incorporate either jute twine, as described in Karraker (2001; 
http://www.fs.fed.us/psw/rsl/projects/wild/karraker/karraker4.pdf), a rodent safe-house as described in 
Padgett-Flohr and Jennings (2001), or other material as approved by the Service and Department.  

16.  Each pitfall trap should be marked with the name, telephone number, and Department permit number.  

Other methods  

Other methods, such as visual egg surveys, night driving, nocturnal surveys, fiber optic scoping and cover-boards, 
may be used to determine presence of the CTS, but these techniques may not be accepted in support of a negative 
finding. Deviations from this guidance may be approved on a case-by-case basis if a strong rationale can be 
presented.

Reporting

If one or more CTS are captured or detected a representative sample of the embryo(s), larva(e), or transformed 
salamander(s) should be photographed. The Service and the Department should be contacted by telephone within 3 
working days if CTS are captured. If any mortality of California tiger salamander occurs, specimens should be 
collected, preserved by freezing, and the Service and the Department contacted by telephone within 1 work day.  



For each survey location, a final report detailing the survey results should be submitted to the Service and the 
Department within one month of the last site visit. The written report should include, but is not be limited to, the 
following information: names of surveyors and copies of permits and authorizations, a description and map at the 
appropriate resolution of the type and quality of upland and aquatic habitats and land uses at the site; a map 
indicating the location of water bodies sampled for larvae; a map indicating the location of drift fences and pitfalls. 
The survey report also should include survey methods used, the dates and times of surveys, rainfall totals by date, 
nightly minimum temperatures, number and length of dipnet sweeps made, number of passes with seine, total 
estimated area seined, records of upland and aquatic animals captured, and pond water temperature, turbidity, and 
maximum depth at each aquatic sampling. If CTS are detected on the site, the report should include a map 
indicating the precise location of all CTS observations and captures, the number of CTS egg masses, larvae, sub-
adults and adults observed, and photographic verification of CTS from the site. Site photographs may also be 
helpful in interpreting survey results. For the Department, survey reports should also include CNDDB field 
locality forms. Locality information should be in the form of UTM or latitude/longitude (degree, minute, second) 
coordinates.

In the case of a negative finding including a season with 70% of average rainfall, additional information (e.g., 
pond filling/drying dates, quantity and timing of rainfall during each sampling interval, temperatures) supplied by 
the surveyor, may assist the Service and the Department in their decision whether or not to accept the data.  

Contact Information:

U.S. Fish and Wildlife Service

For an application or guidance on how to obtain a Federal permit or for reporting, please contact:  

For areas within the Great Valley hydrobasin:   
U.S. Fish and Wildlife Service 
Sacramento Fish and Wildlife Office  
Attn: Permit Coordinator 2800 Cottage Way, W-2605   
Sacramento, California 95825  
(916) 414-6547  

For hydrobasins south of and including Santa Cruz 
County:   
U.S. Fish and Wildlife Service
Attn: Permit Coordinator
Ventura Fish and Wildlife Office   
2493 Portola Road, Suite B Ventura, California 93003 
(805) 644-1766  

http://www.fws.gov/endangered/permits/

Please refer to http://www.fws.gov/ventura/areas/responsibilities.html or 
http://www.fws.gov/sacramento/sfwo_jurisdiction.htm for a map showing U.S. Fish and Wildlife Office 
jurisdictions.

California Department of Fish and Game

For Department reporting or questions regarding land use activity guidance, a map of regional offices and 
telephone numbers is available at http://www.dfg.ca.gov/regions/regions.html

For State of California Scientific Collecting permit applications and information, please contact:  
California Department of Fish and Game 
License and Revenue Branch 
3211 S Street 
Sacramento, California 95816 
(916) 227-2271  



For additional State permit information, please refer to:  

http://www.dfg.ca.gov/hcpb/ceqacesa/ceqacesa.shtml (How to Obtain a Scientific Collecting Permit) 

http://www.dfg.ca.gov/hcpb/ceqacesa/rsrchpermit/mou/whenneedmou.shtml  (When is the MOU Required?)  

http://www.dfg.ca.gov/licensing/pdffiles/fg1476.pdf  (Scientific Collecting Regulations)  

http://www.dfg.ca.gov/licensing/pdffiles/fg1379e.pdf  (Scientific Collecting Permit Attachment)  



United States Department of the Interior
Fish and Wildlife Service 

Sacramento Fish and Wildlife Office 
2800 Cottage Way, Room W-2605 

Sacramento, California 95825

Conservation Guidelines for the Valley Elderberry Longhorn Beetle 

Revised July 9, 1999 

The following guidelines have been issued by the U.S. Fish and Wildlife Service (Service) 
to assist Federal agencies and non-federal project applicants needing incidental take 
authorization through a section 7 consultation or a section 10(a)(1)(B) permit in developing 
measures to avoid and minimize adverse effects on the valley elderberry longhorn beetle. 
The Service will revise these guidelines as needed in the future. The most recently issued 
version of these guidelines should be used in developing all projects and habitat restoration 
plans. The survey and monitoring procedures described below are designed to avoid any 
adverse effects to the valley elderberry longhorn beetle. Thus a recovery permit is not 
needed to survey for the beetle or its habitat or to monitor conservation areas. If you are 
interested in a recovery permit for research purposes please call the Service’s Regional 
Office at (503) 231-2063.

Background Information 

The valley elderberry longhorn beetle (Desmocerus californicus dimorphus), was listed as a 
threatened species on August 8, 1980 (Federal Register 45: 52803-52807). This animal is 
fully protected under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et 
seq.). The valley elderberry longhorn beetle (beetle) is completely dependent on its host 
plant, elderberry (Sambucus species), which is a common component of the remaining 
riparian forests and adjacent upland habitats of California’s Central Valley. Use of the 
elderberry by the beetle, a wood borer, is rarely apparent. Frequently, the only exterior 
evidence of the elderberry’s use by the beetle is an exit hole created by the larva just prior to 
the pupal stage. The life cycle takes one or two years to complete. The animal spends most 
of its life in the larval stage, living within the stems of an elderberry plant. Adult emergence 
is from late March through June, about the same time the elderberry produces flowers. The 
adult stage is short-lived. Further information on the life history, ecology, behavior, and 
distribution of the beetle can be found in a report by Barr (1991) and the recovery plan for 
the beetle (USFWS 1984).

Surveys

Proposed project sites within the range of the valley elderberry longhorn beetle should be 
surveyed for the presence of the beetle and its elderberry host plant by a qualified biologist. 
The beetle’s range extends throughout California’s Central Valley and associated foothills 
from about the 3,000-foot elevation contour on the east and the watershed of the Central 
Valley on the west (Figure 1). All or portions of 31 counties are included: Alameda, 
Amador, Butte, Calaveras, Colusa, Contra Costa, El Dorado, Fresno, Glenn, Kern, Kings, 
Lake, Madera, Mariposa, Merced, Napa, Nevada, Placer, Sacramento, San Benito, San 
Joaquin, San Luis Obispo, Shasta, Solano, Stanislaus, Sutter, Tehama, Tulare, Tuolumne, 
Yolo, Yuba.



If elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at 
ground level occur on or adjacent to the proposed project site, or are otherwise located 
where they may be directly or indirectly affected by the proposed action, minimization 
measures which include planting replacement habitat (conservation planting) are required 
(Table 1).

All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at 
ground level that occur on or adjacent to a proposed project site must be thoroughly 
searched for beetle exit holes (external evidence of beetle presence). In addition, all 
elderberry stems one inch or greater in diameter at ground level must be tallied by diameter 
size class (Table 1). As outlined in Table 1, the numbers of elderberry seedlings/cuttings 
and associated riparian native trees/shrubs to be planted as replacement habitat are 
determined by stem size class of affected elderberry shrubs, presence or absence of exit 
holes, and whether a proposed project lies in a riparian or non-riparian area.

Elderberry plants with no stems measuring 1.0 inch or greater in diameter at ground level 
are unlikely to be habitat for the beetle because of their small size and/or immaturity. 
Therefore, no minimization measures are required for removal of elderberry plants with no 
stems measuring 1.0 inch or greater in diameter at ground level with no exit holes. Surveys 
are valid for a period of two years.

Avoid and Protect Habitat Whenever Possible 

Project sites that do not contain beetle habitat are preferred. If suitable habitat for the beetle 
occurs on the project site, or within close proximity where beetles will be affected by the 
project, these areas must be designated as avoidance areas and must be protected from 
disturbance during the construction and operation of the project. When possible, projects 
should be designed such that avoidance areas are connected with adjacent habitat to prevent 
fragmentation and isolation of beetle populations. Any beetle habitat that cannot be avoided 
as described below should be considered impacted and appropriate minimization measures 
should be proposed as described below.

Avoidance: Establishment and Maintenance of a Buffer Zone 

Complete avoidance (i.e., no adverse effects) may be assumed when a 100-foot (or wider) 
buffer is established and maintained around elderberry plants containing stems measuring 
1.0 inch or greater in diameter at ground level. Firebreaks may not be included in the buffer 
zone. In buffer areas construction-related disturbance should be minimized, and any 
damaged area should be promptly restored following construction. The Service must be 
consulted before any disturbances within the buffer area are considered. In addition, the 
Service must be provided with a map identifying the avoidance area and written details 
describing avoidance measures.

Protective Measures 

1. Fence and flag all areas to be avoided during construction activities. In areas 
where encroachment on the 100-foot buffer has been approved by the Service, 
provide a minimum setback of at least 20 feet from the dripline of each 
elderberry plant.



2. Brief contractors on the need to avoid damaging the elderberry plants and the 
possible penalties for not complying with these requirements.

3. Erect signs every 50 feet along the edge of the avoidance area with the 
following information: "This area is habitat of the valley elderberry longhorn 
beetle, a threatened species, and must not be disturbed. This species is 
protected by the Endangered Species Act of 1973, as amended. Violators are 
subject to prosecution, fines, and imprisonment." The signs should be clearly 
readable from a distance of 20 feet, and must be maintained for the duration of 
construction.

4. Instruct work crews about the status of the beetle and the need to protect its 
elderberry host plant.

Restoration and Maintenance 

Restore any damage done to the buffer area (area within 100 feet of elderberry 
plants) during construction. Provide erosion control and re-vegetate with 
appropriate native plants.

Buffer areas must continue to be protected after construction from adverse 
effects of the project. Measures such as fencing, signs, weeding, and trash 
removal are usually appropriate.

No insecticides, herbicides, fertilizers, or other chemicals that might harm the 
beetle or its host plant should be used in the buffer areas, or within 100 feet of 
any elderberry plant with one or more stems measuring 1.0 inch or greater in 
diameter at ground level.

The applicant must provide a written description of how the buffer areas are to 
be restored, protected, and maintained after construction is completed.

Mowing of grasses/ground cover may occur from July through April to reduce 
fire hazard. No mowing should occur within five (5) feet of elderberry plant 
stems. Mowing must be done in a manner that avoids damaging plants (e.g., 
stripping away bark through careless use of mowing/trimming equipment).

Transplant Elderberry Plants That Cannot Be Avoided 

Elderberry plants must be transplanted if they can not be avoided by the proposed project. 
All elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at 
ground level must be transplanted to a conservation area (see below). At the Service's 
discretion, a plant that is unlikely to survive transplantation because of poor condition or 
location, or a plant that would be extremely difficult to move because of access problems, 
may be exempted from transplantation. In cases where transplantation is not possible the 
minimization ratios in Table 1 may be increased to offset the additional habitat loss.

Trimming of elderberry plants (e.g., pruning along roadways, bike paths, or trails) with one 
or more stems 1.0 inch or greater in diameter at ground level, may result in take of beetles. 
Therefore, trimming is subject to appropriate minimization measures as outlined in Table 1. 



1. Monitor. A qualified biologist (monitor) must be on-site for the duration of 
the transplanting of the elderberry plants to insure that no unauthorized take of 
the valley elderberry longhorn beetle occurs. If unauthorized take occurs, the 
monitor must have the authority to stop work until corrective measures have 
been completed. The monitor must immediately report any unauthorized take 
of the beetle or its habitat to the Service and to the California Department of 
Fish and Game.

2. Timing. Transplant elderberry plants when the plants are dormant, 
approximately November through the first two weeks in February, after they 
have lost their leaves. Transplanting during the non-growing season will reduce 
shock to the plant and increase transplantation success.  

3. Transplanting Procedure.

a. Cut the plant back 3 to 6 feet from the ground or to 50 percent of 
its height (whichever is taller) by removing branches and stems 
above this height. The trunk and all stems measuring 1.0 inch or 
greater in diameter at ground level should be replanted. Any leaves 
remaining on the plant should be removed.

b. Excavate a hole of adequate size to receive the transplant.  

c. Excavate the plant using a Vemeer spade, backhoe, front end 
loader, or other suitable equipment, taking as much of the root ball 
as possible, and replant immediately at the conservation area. 
Move the plant only by the root ball. If the plant is to be moved 
and transplanted off site, secure the root ball with wire and wrap it 
with burlap. Dampen the burlap with water, as necessary, to keep 
the root ball wet. Do not let the roots dry out. Care should be taken 
to ensure that the soil is not dislodged from around the roots of the 
transplant. If the site receiving the transplant does not have 
adequate soil moisture, pre-wet the soil a day or two before 
transplantation.

d. The planting area must be at least 1,800 square feet for each 
elderberry transplant. The root ball should be planted so that its top 
is level with the existing ground. Compact the soil sufficiently so 
that settlement does not occur. As many as five (5) additional 
elderberry plantings (cuttings or seedlings) and up to five (5) 
associated native species plantings (see below) may also be planted 
within the 1,800 square foot area with the transplant. The 
transplant and each new planting should have its own watering 
basin measuring at least three (3) feet in diameter. Watering basins 
should have a continuous berm measuring approximately eight (8) 
inches wide at the base and six (6) inches high.

e. Saturate the soil with water. Do not use fertilizers or other 
supplements or paint the tips of stems with pruning substances, as 
the effects of these compounds on the beetle are unknown. 



f. Monitor to ascertain if additional watering is necessary. If the 
soil is sandy and well-drained, plants may need to be watered 
weekly or twice monthly. If the soil is clayey and poorly-drained, 
it may not be necessary to water after the initial saturation. 
However, most transplants require watering through the first 
summer. A drip watering system and timer is ideal. However, in 
situations where this is not possible, a water truck or other 
apparatus may be used.

Plant Additional Seedlings or Cuttings 

Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is 
adversely affected (i.e., transplanted or destroyed) must be replaced, in the conservation 
area, with elderberry seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings 
to affected stems). Minimization ratios are listed and explained in Table 1. Stock of either 
seedlings or cuttings should be obtained from local sources. Cuttings may be obtained from 
the plants to be transplanted if the project site is in the vicinity of the conservation area. If 
the Service determines that the elderberry plants on the proposed project site are unsuitable 
candidates for transplanting, the Service may allow the applicant to plant seedlings or 
cuttings at higher than the stated ratios in Table 1 for each elderberry plant that cannot be 
transplanted.

Plant Associated Native Species 

Studies have found that the beetle is more abundant in dense native plant communities with 
a mature overstory and a mixed understory. Therefore, a mix of native plants associated 
with the elderberry plants at the project site or similar sites will be planted at ratios ranging 
from 1:1 to 2:1 [native tree/plant species to each elderberry seedling or cutting (see Table 
1)]. These native plantings must be monitored with the same survival criteria used for the 
elderberry seedlings (see below). Stock of saplings, cuttings, and seedlings should be 
obtained from local sources. If the parent stock is obtained from a distance greater than one 
mile from the conservation area, approval by the Service of the native plant donor sites must 
be obtained prior to initiation of the revegetation work. Planting or seeding the conservation 
area with native herbaceous species is encouraged. Establishing native grasses and forbs 
may discourage unwanted non-native species from becoming established or persisting at the 
conservation area. Only stock from local sources should be used.

Examples 

Example 1  

The project will adversely affect beetle habitat on a vacant lot on the land side 
of a river levee. This levee now separates beetle habitat on the vacant lot from 
extant Great Valley Mixed Riparian Forest (Holland 1986) adjacent to the river. 
However, it is clear that the beetle habitat located on the vacant lot was part of 
a more extensive mixed riparian forest ecosystem extending farther from the 
river’s edge prior to agricultural development and levee construction. 
Therefore, the beetle habitat on site is considered riparian. A total of two 
elderberry plants with at least one stem measuring 1.0 inch or greater in 
diameter at ground level will be affected by the proposed action. The two plants



have a total of 15 stems measuring over 1.0 inch. No exit holes were found on 
either plant. Ten of the stems are between 1.0 and 3.0 inches in diameter and 
five of the stems are greater than 5.0 inches in diameter. The conservation area 
is suited for riparian forest habitat. Associated natives adjacent to the 
conservation area are box elder (Acer negundo californica), walnut (Juglans 
californica var. hindsii), sycamore (Platanus racemosa), cottonwood (Populus 
fremontii), willow (Salix gooddingii and S. laevigata), white alder (Alnus 
rhombifolia), ash (Fraxinus latifolia), button willow (Cephalanthus 
occidentalis), and wild grape (Vitis californica).

Minimization (based on ratios in Table 1):

• Transplant the two elderberry plants that will be affected to the conservation 
area.

• Plant 40 elderberry rooted cuttings (10 affected stems compensated at 2:1 
ratio and 5 affected stems compensated at 4:1 ratio, cuttings planted:stems 
affected)  

• Plant 40 associated native species (ratio of associated natives to elderberry 
plantings is 1:1 in areas with no exit holes):

5 saplings each of box elder, sycamore, and cottonwood

5 willow seedlings

5 white alder seedlings

5 saplings each of walnut and ash  

3 California button willow

2 wild grape vines

Total: 40 associated native species

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry 
seedlings and up to 5 associated natives. Since, a total of 80 plants must be 
planted (40 elderberries and 40 associated natives), a total of 0.33 acre (14,400 
square feet) will be required for conservation plantings. The conservation area 
will be seeded and planted with native grasses and forbs, and closely monitored 
and maintained throughout the monitoring period.

Example 2 

The project will adversely affect beetle habitat in Blue Oak Woodland (Holland 
1986). One elderberry plant with at least one stem measuring 1.0 inch or 
greater in diameter at ground level will be affected by the proposed action. The 
plant has a total of 10 stems measuring over 1.0 inch. Exit holes were found on 
the plant. Five of the stems are between 1.0 and 3.0 inches in diameter and five 



of the stems are between 3.0 and 5.0 inches in diameter. The conservation area 
is suited for elderberry savanna (non-riparian habitat). Associated natives 
adjacent to the conservation area are willow (Salix species), blue oak (Quercus 
douglasii), interior live oak (Q. wislizenii), sycamore, poison oak 
(Toxicodendron diversilobum), and wild grape.

Minimization (based on ratios in Table 1):

• Transplant the one elderberry plant that will be affected to the conservation 
area.

• Plant 30 elderberry seedlings (5 affected stems compensated at 2:1 ratio and 5 
affected stems compensated at 4:1 ratio, cuttings planted:stems affected)

• Plant 60 associated native species (ratio of associated natives to elderberry 
plantings is 2:1 in areas with exit holes):

20 saplings of blue oak, 20 saplings of sycamore, and 20 saplings 
of willow, and seed and plant with a mixture of native grasses and 
forbs

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry 
seedlings and up to 5 associated natives. Since, a total of 90 plants must be 
planted (30 elderberries and 60 associated natives), a total of 0.37 acre (16,200 
square feet) will be required for conservation plantings. The conservation area 
will be seeded and planted with native grasses and forbs, and closely monitored 
and maintained throughout the monitoring period.

Conservation Area—Provide Habitat for the Beetle in Perpetuity 

The conservation area is distinct from the avoidance area (though the two may adjoin), and 
serves to receive and protect the transplanted elderberry plants and the elderberry and other 
native plantings. The Service may accept proposals for off-site conservation areas where 
appropriate.

1. Size. The conservation area must provide at least 1,800 square feet for each 
transplanted elderberry plant. As many as 10 conservation plantings (i.e., 
elderberry cuttings or seedlings and/or associated native plants) may be planted 
within the 1800 square foot area with each transplanted elderberry. An 
additional 1,800 square feet shall be provided for every additional 10 
conservation plants. Each planting should have its own watering basin 
measuring approximately three feet in diameter. Watering basins should be 
constructed with a continuous berm measuring approximately eight inches wide 
at the base and six inches high.

The planting density specified above is primarily for riparian forest habitats or 
other habitats with naturally dense cover. If the conservation area is an open 
habitat (i.e., elderberry savanna, oak woodland) more area may be needed for 
the required plantings. Contact the Service for assistance if the above planting 
recommendations are not appropriate for the proposed conservation area.



No area to be maintained as a firebreak may be counted as conservation area. 
Like the avoidance area, the conservation area should connect with adjacent 
habitat wherever possible, to prevent isolation of beetle populations.

Depending on adjacent land use, a buffer area may also be needed between the 
conservation area and the adjacent lands. For example, herbicides and 
pesticides are often used on orchards or vineyards. These chemicals may drift 
or runoff onto the conservation area if an adequate buffer area is not provided.

2. Long-Term Protection. The conservation area must be protected in perpetuity 
as habitat for the valley elderberry longhorn beetle. A conservation easement or 
deed restrictions to protect the conservation area must be arranged. 
Conservation areas may be transferred to a resource agency or appropriate 
private organization for long-term management. The Service must be provided 
with a map and written details identifying the conservation area; and the 
applicant must receive approval from the Service that the conservation area is 
acceptable prior to initiating the conservation program. A true, recorded copy 
of the deed transfer, conservation easement, or deed restrictions protecting the 
conservation area in perpetuity must be provided to the Service before project 
implementation.

Adequate funds must be provided to ensure that the conservation area is 
managed in perpetuity. The applicant must dedicate an endowment fund for this 
purpose, and designate the party or entity that will be responsible for long-term 
management of the conservation area. The Service must be provided with 
written documentation that funding and management of the conservation area 
(items 3-8 above) will be provided in perpetuity.

3. Weed Control. Weeds and other plants that are not native to the conservation 
area must be removed at least once a year, or at the discretion of the Service 
and the California Department of Fish and Game. Mechanical means should be 
used; herbicides are prohibited unless approved by the Service.

4. Pesticide and Toxicant Control. Measures must be taken to insure that no 
pesticides, herbicides, fertilizers, or other chemical agents enter the 
conservation area. No spraying of these agents must be done within one 100 
feet of the area, or if they have the potential to drift, flow, or be washed into the 
area in the opinion of biologists or law enforcement personnel from the Service 
or the California Department of Fish and Game.

5. Litter Control. No dumping of trash or other material may occur within the 
conservation area. Any trash or other foreign material found deposited within 
the conservation area must be removed within 10 working days of discovery.

6. Fencing. Permanent fencing must be placed completely around the 
conservation area to prevent unauthorized entry by off-road vehicles, 
equestrians, and other parties that might damage or destroy the habitat of the 
beetle, unless approved by the Service. The applicant must receive written 
approval from the Service that the fencing is acceptable prior to initiation of the 
conservation program. The fence must be maintained in perpetuity, and must be 



repaired/replaced within 10 working days if it is found to be damaged. Some 
conservation areas may be made available to the public for appropriate 
recreational and educational opportunities with written approval from the 
Service. In these cases appropriate fencing and signs informing the public of 
the beetle’s threatened status and its natural history and ecology should be used 
and maintained in perpetuity.

7. Signs. A minimum of two prominent signs must be placed and maintained in 
perpetuity at the conservation area, unless otherwise approved by the Service. 
The signs should note that the site is habitat of the federally threatened valley 
elderberry longhorn beetle and, if appropriate, include information on the 
beetle's natural history and ecology. The signs must be approved by the 
Service. The signs must be repaired or replaced within 10 working days if they 
are found to be damaged or destroyed.

Monitoring 

The population of valley elderberry longhorn beetles, the general condition of the 
conservation area, and the condition of the elderberry and associated native plantings in the 
conservation area must be monitored over a period of either ten (10) consecutive years or 
for seven (7) years over a 15-year period. The applicant may elect either 10 years of 
monitoring, with surveys and reports every year; or 15 years of monitoring, with surveys 
and reports on years 1, 2, 3, 5, 7, 10, and 15. The conservation plan provided by the 
applicant must state which monitoring schedule will be followed. No change in monitoring 
schedule will be accepted after the project is initiated. If conservation planting is done in 
stages (i.e., not all planting is implemented in the same time period), each stage of 
conservation planting will have a different start date for the required monitoring time.

Surveys. In any survey year, a minimum of two site visits between February 14 and June 30 
of each year must be made by a qualified biologist. Surveys must include:

1. A population census of the adult beetles, including the number of beetles 
observed, their condition, behavior, and their precise locations. Visual counts 
must be used; mark-recapture or other methods involving handling or 
harassment must not be used.

2. A census of beetle exit holes in elderberry stems, noting their precise 
locations and estimated ages.  

3. An evaluation of the elderberry plants and associated native plants on the 
site, and on the conservation area, if disjunct, including the number of plants, 
their size and condition.

4. An evaluation of the adequacy of the fencing, signs, and weed control efforts 
in the avoidance and conservation areas.

5. A general assessment of the habitat, including any real or potential threats to 
the beetle and its host plants, such as erosion, fire, excessive grazing, off-road 
vehicle use, vandalism, excessive weed growth, etc. 



The materials and methods to be used in the monitoring studies must be reviewed and 
approved by the Service. All appropriate Federal permits must be obtained prior to initiating 
the field studies.

Reports. A written report, presenting and analyzing the data from the project monitoring, 
must be prepared by a qualified biologist in each of the years in which a monitoring survey 
is required. Copies of the report must be submitted by December 31 of the same year to the 
Service (Chief of Endangered Species, Sacramento Fish and Wildlife Office), and the 
Department of Fish and Game (Supervisor, Environmental Services, Department of Fish 
and Game, 1416 Ninth Street, Sacramento, California 95814; and Staff Zoologist, 
California Natural Diversity Data Base, Department of Fish and Game, 1220 S Street, 
Sacramento, California 95814). The report must explicitly address the status and progress of 
the transplanted and planted elderberry and associated native plants and trees, as well as any 
failings of the conservation plan and the steps taken to correct them. Any observations of 
beetles or fresh exit holes must be noted. Copies of original field notes, raw data, and 
photographs of the conservation area must be included with the report. A vicinity map of 
the site and maps showing where the individual adult beetles and exit holes were observed 
must be included. For the elderberry and associated native plants, the survival rate, 
condition, and size of the plants must be analyzed. Real and likely future threats must be 
addressed along with suggested remedies and preventative measures (e.g. limiting public 
access, more frequent removal of invasive non-native vegetation, etc.).

A copy of each monitoring report, along with the original field notes, photographs, 
correspondence, and all other pertinent material, should be deposited at the California 
Academy of Sciences (Librarian, California Academy of Sciences, Golden Gate Park, San 
Francisco, CA 94118) by December 31 of the year that monitoring is done and the report is 
prepared. The Service's Sacramento Fish and Wildlife Office should be provided with a 
copy of the receipt from the Academy library acknowledging receipt of the material, or the 
library catalog number assigned to it.

Access. Biologists and law enforcement personnel from the California Department of Fish 
and Game and the Service must be given complete access to the project site to monitor 
transplanting activities. Personnel from both these agencies must be given complete access 
to the project and the conservation area to monitor the beetle and its habitat in perpetuity.  

Success Criteria 

A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of the 
associated native plants must be maintained throughout the monitoring period. Within one 
year of discovery that survival has dropped below 60 percent, the applicant must replace 
failed plantings to bring survival above this level. The Service will make any determination 
as to the applicant's replacement responsibilities arising from circumstances beyond its 
control, such as plants damaged or killed as a result of severe flooding or vandalism.

Service Contact 

These guidelines were prepared by the Endangered Species Division of the Service's 
Sacramento Fish and Wildlife Office. If you have questions regarding these guidelines or to 
request a copy of the most recent guidelines, telephone (916) 414-6600, or write to:



U.S. Fish and Wildlife Service 
Ecological Services 
2800 Cottage Way, W-2605 
Sacramento, CA 95825
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Table 1: Minimization ratios based on location (riparian vs. non-riparian), stem diameter of 
affected elderberry plants at ground level, and presence or absence of exit holes. 

Location Stems (maximum 
diameter at ground 

level)

Exit
Holes on 

Shrub 
Y/N

(quantify)
1

Elderberry 
Seedling
Ratio2

Associated
Native Plant 

Ratio3

non-riparian stems >=1" & =<3" No: 1:1 1:1

Yes: 2:1 2:1

non-riparian stems >3" & <5" No: 2:1 1:1

Yes: 4:1 2:1

non-riparian stems >=5" No: 3:1 1:1

Yes: 6:1 2:1

riparian stems >=1" & <=3" No: 2:1 1:1

Yes: 4:1 2:1

riparian stems > 3" & < 5" No: 3:1 1:1

Yes: 6:1 2:1



1 All stems measuring one inch or greater in diameter at ground level on a single shrub are considered occupied when exit holes are present 

anywhere on the shrub.

2 Ratios in the Elderberry Seedling Ratio column correspond to the number of cuttings or seedlings to be planted per elderberry stem (one   inch 

or greater in diameter at ground level) affected by a project.

3 Ratios in the Associated Native Plant Ratio column correspond to the number of associated native species to be planted per elderberry (seedling 

or cutting) planted.

Click for range map

Endangered Species Div. , Sacramento Fish & Wildlife Office, U.S. Fish & Wildlife Service

riparian stems >=5" No: 4:1 1:1

Yes: 8:1 2:1

_ _
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Appendix D.  Protocols for Pre-project Surveys to Determine Presence or
Absence of the Giant Garter Snake and to Evaluate Habitats

(California Department of Fish and Game Inland Fisheries Division).

1. Qualifications of surveyors:

A. Surveyors must demonstrate previous field experience with GIANT
GARTER SNAKE or ecologically similar species. The Department shall
evaluate and approve all surveyors. Persons lacking appropriate related
field experience shall not be authorized to conduct pre-project surveys for
GIANT GARTER SNAKE.

2. All surveyors must possess a valid Scientific Collecting Permit and
appropriate Endangered Species permits.

3. Survey Protocols:

A. Time of year: April 15 - June 1.

B. Minimum effort: Ten surveys shall be conducted per mile of canal,
slough or marsh edge or until GIANT GARTER SNAKE are
positively identified (captured and photographed).

C. Methodology: Surveys shall be conducted on foot between 0900
and 1400 hours. Surveyors shall carry binoculars to aid in detecting
GIANT GARTER SNAKE. Surveys shall be conducted on
different days with alternating starting points. GIANT GARTER
SNAKE survey logs will be completed for each survey. Surveys
shall not be conducted during rain or winds of 20 mph or greater.

D. Surveys may be conducted during other times of year, but absence
of GIANT GARTER SNAKE will not be accepted if-habitat
evaluation indicates suitability.

E. Trapping may be used to augment foot surveys upon prior written
approval of the Department. Approval shall be based upon
demonstrated previous trapping experience with GIANT GARTER
SNAKE or ecologically similar species or proof of training by
another person authorized by the Department to trap GIANT
GARTER SNAKE. Trap design and methodology must be
approved by the Department.
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capture of GIANT GARTER SNAKE is considered trapping.

4.

A. Submit completed GIANT GARTER SNAKE Field Survey Report
Form, Habitat Evaluation form, and GIANT GARTER SNAKE Survey

Prepared by:  John M. Brode, Department of Fish and Game, Inland Fisheries Division, March,
1993.
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Appendix D. con’t.  Giant Garter Snake (GIANT GARTER SNAKE)
Habitat Evaluation Form 1/

Site Name:

Surveyor's Name and Affiliation:

-------------------------------------------------------------------------------------------------
---

Present (+)
Factor                                                                                                             or

Absent  (-)
__________________________________________________________________
  1. Still or slow--flowing water over a mud or silt-substrate. (  )
  2. Flowing water over sand, gravel, rock, or cement substrate. (  )
  3. Water available:

a) April through October only (irrigation). (  )
b) All year. (  )
c) During winter only (runoff). (  )

  4. Banks are sunny. (  )( %)
  5. Banks are shaded by overstory vegetation (large trees, willow thickets) (  )( %)
  6. Aquatic or emergent vegetation present. (  )
  7. Terrestrial vegetation present:

a) On banks. (  )
b) In adjacent uplands.

  8. Subterranean retreats (broken concrete or animal burrows) present:
a) in banks. (  )
b) In adjacent uplands. (  )

  9. Small fish present. (  )
10. Introduced gamefish are present. (  )
11. Amphibians present. (  )
12. Site is subject to severe seasonal flooding. (  )
13. Site receives polluted runoff. (  )
-------------------------------------------------------------------------------------------------
---
Notes and Comments (attached additional pages if necessary):
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 1/  Complete this form for each site surveyed. If site has been recently disturbed
(channel maintenance, bank repair), survey the nearest undisturbed similar site,
preferably on the same water course.
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Appendix D. con’t.  Giant Garter Snake (GIANT GARTER SNAKE)
Field Survey Report Form I/

Surveyor's Names and Affiliations:

Site Name:
Location: County  Directions

Quad Name: 7 ½  15 min  T  R    1/4 sec

Estimated Size: Acres of Marsh 

Miles of Canal/Slough 

Land Uses (include 1/8 mile radius):

Habitat Description (general) 2/:

Dominant Plant Species Present:

Prey Species Present:

Intro. Gamefish Present (basses, catfishes, sunfishes):

Dates of Surveys (attached survey logs): 1   2
3 4  5  6  7  8 
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9

1/ Fill out this form for each site surveyed.

Appendix D. con’t.  Giant Garter Snake (GIANT GARTER SNAKE) Survey
Log

and Affiliation:

     Start Time:

End Time: Air Temp. at Start:  Finish: 

Wind:           MPH from: 

No. GIANT GARTER SNAKE Captured: 

No. other Garter Snakes Captured: 

     No. 

Other Observations 2/: 
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Survey No.:   Date:     Start Time: 

% Cloud Cover:    Wind:     MPH from: 

No. GIANT GARTER SNAKE Captured: 

No. Other Garter Snakes Captured: 

Photographs 1/: Yes 

Other observations 2/:

1/ All garter snakes captured shall be color photographed as follows:  1) close-up
of the head and anterior 1/3 of the body, 2) close-up of the left side of the head,

2/ Include number of snakes observed but not captured.



Sacramento Fish and Wildlife Office

3310 El Camino Avenue, Suite 130

Sacramento, California 95821-6340

1-1-F-97-149

November 13, 1997

Mr. Art Champ

Chief, Regulatory Branch

Department of the Army

U.S. Army Engineer District,

Sacramento Corps of Engineers

Sacramento, California  95814-2922

Subject: Programmatic Formal Consultation for U.S. Army Corps of Engineers 404

Permitted Projects with Relatively Small Effects on the Giant Garter

Snake within Butte, Colusa, Glenn, Fresno, Merced, Sacramento, San

Joaquin, Solano, Stanislaus, Sutter and Yolo Counties, California.

Dear Mr. Champ:

This transmits our programmatic formal consultation pursuant to section 7 of the Endangered

Species Act of 1973, as amended (Act) (16 U.S.C. 1531 et seq.), regarding actions that the 

U.S. Army Corps of Engineers (Corps) may permit, pursuant to section 404 of the Clean Water

Act, for projects with limited effects on the federally listed as threatened giant garter snake

(Thamnophis gigas) or its habitat.  Corps projects that meet the conditions specified below, or

that the U.S. Fish and Wildlife Service (Service) determines will have similar effects, may be

appended to this programmatic consultation.  The geographic scope of this consultation includes

eleven counties within the jurisdiction of the Service's Sacramento Fish and Wildlife Office. 

These eleven counties are:  Butte, Colusa, Glenn, Fresno, Merced, Sacramento, San Joaquin,

Solano, Stanislaus, Sutter and Yolo Counties, California.

The purpose of this programmatic consultation is to expedite Corps permitted projects, including

activities which may qualify for authorization under Nationwide permitting, with relatively small

effects on the giant garter snake and its habitat.  Projects which exceed the programmatic

threshold will require individual biological opinions.  The Service will re-evaluate this

programmatic consultation annually to ensure that its continued application will not result in

unacceptable effects on the giant garter snake or its habitat.  Restricting this programmatic

consultation to projects with permanent impacts of less than 3.00 acres (1.21 hectares) and

temporary impacts of less than 20.00 acres (8.09 hectares) of giant garter snake habitat per

project will limit the effects of the programmatic process on the giant garter snake and its habitat. 

Tracking and restricting project effects over time will serve to minimize cumulative effects at

local and regional levels. 
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Consultation History

On June 25, 1997, June Deweese, Kelly Hornaday, Alison Willy and Steve Miller of my staff

met with Kathy Norton of the Corps to discuss developing a programmatic biological opinion for

projects with relatively small effects on giant garter snakes.  Kathy Norton provided a list of

Corps permits that would likely affect giant garter snakes and would likely result in only minor

or temporary effects.  The Corps August 20, 1997, request for formal consultation was received

August 22, 1997.  The Service submitted an administrative draft biological opinion to the Corps

on September 19, 1997.

We received comments from members of your staff on the administrative draft of the

programmatic biological opinion on October 2, 1997.  We have addressed your comments by

incorporating your suggestions into the programmatic biological opinion, and by providing

clarification within the opinion where necessary concerning your request for a 10-day notification

for formal consultation.  Due to staffing constraints, the Service cannot notify the Corps whether

separate formal biological opinion will be required.  However, upon receipt of requests for

formal Section 7 consultation, the Service will make every effort to promptly determine whether

there is sufficient information to complete section 7 consultation and whether it is appropriate to

append proposed projects to the programmatic biological opinion, and will respond within thirty

days of receipt of request for consultation.  A complete administrative record of this consultation

is contained at the Service’s Sacramento Fish and Wildlife Office.

Definitions

Giant Garter Snake Habitat.  The giant garter snake inhabits marshes, sloughs, ponds, small

lakes, low gradient streams, other waterways and agricultural wetlands such as irrigation and

drainage canals and rice fields, and the adjacent uplands.  Essential habitat components consist of

(1) adequate water during the snake's active period (i.e., early spring through mid-fall) to provide

a prey base and cover; (2) emergent, herbaceous wetland vegetation, such as cattails and

bulrushes, for escape cover and foraging habitat; (3) upland habitat for basking, cover, and retreat

sites; and (4) higher elevation uplands for cover and refuge from flood waters.  For the purposes

of this programmatic opinion, a basic giant garter snake habitat unit will incorporate 2.00 acres

(0.81 hectares) of surrounding upland for every 1.00 acre (0.40 hectare) of aquatic habitat.  The

2.00 acres (0.81 hectares) of upland also may be defined as 218 linear feet (66 meters) of

bankside habitat which incorporates adjacent uplands to a width of 200 feet (61 meters) from the

edge of the bank.

Disturbance Area.  Primary disturbance acreage will be determined by project area; however,

disturbance area may exceed project boundaries because a 200-foot radius (61 meters) from the

edge of giant garter snake aquatic habitat is incorporated to include essential habitat components

and determine potential take.  Disturbance may be temporary and/or permanent and should 
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consider:  (1) opportunities to avoid habitat within the project area; (2) area of dewatering and

period of time dewatered; and (3) temporary haul roads and equipment staging areas.  The 200-

foot radius (61 meters) also will be used to evaluate aquatic habitat disturbance during temporary

alterations, i.e., upstream and downstream from berms placed for temporary dewatering. 

Temporary Impacts.  Temporary impacts are project activities which temporarily remove

essential habitat components, but can be restored to preproject conditions of equal or greater

habitat values.  Projects which are to be considered temporary impacts must be able to implement

the project and restore the affected habitat within two seasons.

Permanent Impacts.  Permanent impacts are those project activities which result in loss of habitat

and/or permanently remove essential habitat components.  Temporary projects which exceed two

seasons to complete will be considered permanent impacts and require mitigation equal to

permanent impacts.  Temporary projects which exceed two seasons may partially compensate the

permanent impact ratio by completing restoration of the affected habitat. 

Season.  A season is defined as the calendar year period between May 1 and October 1, the active

period for giant garter snake when mortality is less likely to occur.  Project impacts and

restoration of habitat that can be completed within this period or, if necessary, within the same

calendar year with an approved extension, will be considered occurring within one season for the

purposes of mitigation.

Monitoring.  The following level of monitoring is required when specified: (1) photo

documentation included in a report notifying the Service when the habitat restoration or creation

was completed, what materials were used, plantings (if specified) and justification of any

substitutions to the Service recommended guidelines included in Appendix A; (2) photo

documentation and progress report submitted one year from restoration implementation, or years

one, two, and five for replacement habitat; (3) justification from release of any further

monitoring, if requested; and (4) recommendations for remedial actions and request for approval

from the Service, if necessary.

Programmatic Consultation Guidelines

Initial project authorization under this programmatic opinion is dependent upon the following

criteria:

1. Impacts will not exceed permanent losses of 3.00 acres (1.21 hectares) of giant garter

snake habitat.  Giant garter snake habitat includes both upland and aquatic habitat

components.  The aquatic habitat component of giant garter snake habitat will not exceed

more than 1.00 acre (0.40 hectare) of the total permanent losses.
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2. Impacts will not exceed permanent loss of 218 linear feet (66 meters) of bankside habitat. 

3. Impacts will not exceed 20.00 acres (8.09 hectares) of temporary disturbance to giant

garter snake habitat.  This total includes both upland and aquatic habitat components of

giant garter snake habitat.

4. The Scope of Work is one or more of the types listed below and routinely authorized

under the Corps Nationwide permitting program, or by individual permit as appropriate.

Implementing Procedure

The following process will be used when implementing future proposed projects under this

biological opinion:

1. The Corps will submit a letter requesting that the proposed project be appended to this

programmatic biological opinion and provide the Service with a copy of the permit

application package and a brief environmental assessment (see Appendix B, List of Items

Needed to Complete Consultation).

2. The Service will review the proposed project to determine:  (1) if the project is not likely

to adversely affect giant garter snakes; (2) is appropriate to append to this programmatic

biological opinion; or (3) needs a separate biological opinion.

3. Upon appending a proposed project to the programmatic biological opinion, the Service

will determine whether one or a combination of the following is required: (1) restoration

of the project site; (2) creation of replacement habitat and number of acres required; (3) a

deed restriction or conservation easement on replacement habitat; (4) establishment of an

endowment fund for management of large mitigation areas; (5) level of monitoring

required to ensure success of mitigation implemented.

BIOLOGICAL OPINION

Description of the Proposed Action

Projects which meet the above criteria will be assigned to Level 1 through 3 by the amount of

temporary and/or permanent impacts.  All created habitat will be protected under a Service-

approved conservation easement.  The compensation ratio needed to mitigate project impacts

will correspond to each of the three impact levels identified as follows:
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Level 1

Level 1 project impacts result in minimal environmental effects, such as repair, rehabilitation, or

replacement of previously authorized structures, installation of scientific measuring devices,

survey activities, temporary recreational structures, utility lines installation by boring underneath

irrigation canals or creek channels, and temporary cofferdams.  Level 1 projects would include

those routinely authorized under Nationwide Permit numbers 3, 5, 6, 11, 12, and 33.  The work

would not result in any permanent loss of habitat and the temporary disturbance area would not

exceed 20.00 acres (8.09 hectares) of habitat.

1. Impacts

A. No permanent loss of giant garter snake habitat

B. Less than 20.00 acres (8.09 hectares) of temporary disturbances

C. Temporary impacts will be restored to preproject conditions within the same

season or, at most, the same calendar year

2. Mitigation

A. Restoration of temporary impacts to giant garter snake habitat

B. One year of monitoring with a photo documentation report due one year from the

restoration implementation showing pre- and post-project area photos

Level 2

Level 2 project impacts also include activities routinely authorized under Nationwide Permits,

but the project implementation needs greater than one season to complete.  Projects authorized

under Nationwide Permit No. 30 (i.e., land management for wildlife) also would qualify for

Level 2 mitigation.

1. Impacts

A. No permanent loss of giant garter snake habitat

B. Less than 20.00 acres (8.09 hectares) of temporary disturbances

C. Two (2) seasons of temporary disturbances

2. Mitigation
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A. Restoration of temporary impacts to giant garter snake habitat

B. One year of monitoring restored habitat with a photo documentation report due

one year from implementation of the restoration showing pre- and post-project

area photos

C. Replacement of affected giant garter snake habitat at a 1:1 ratio

D. All replacement habitat must include both upland and aquatic habitat components.

Upland and aquatic habitat components must be included in the replacement

habitat at a ratio of 2:1 upland acres to aquatic acres

E. Five years of monitoring additional replacement habitat with photo documentation

report due each year

Level 3

Level 3 project impacts may include minor discharges into wetland habitats, such as outfall

structures, bank stabilization less than 218 linear feet (66 meters), road crossings, bridge

replacements or improvements, single family housing construction, and wetland and riparian

restoration and creation activities.

Projects may include those routinely authorized under Nationwide Permit numbers 7, 13, 14, 18,

26, 27, and 29, or could be projects requiring individual permitting and full Public Notice.

Level 3 impacts may result in permanent losses of less than 3.0 acres of giant garter snake habitat

and less than 1.0 acre (0.40 hectare) of aquatic giant garter snake habitat, and temporary

disturbances of less than 20.00 acres (8.09 hectares) of giant garter snake habitat. Projects with

temporary disturbances which require more than two seasons to complete will be categorized as

Level 3 impacts.

1. Impacts

A. Less than 3.00 acres (1.21 hectares) permanent loss of giant garter snake habitat

(includes aquatic and upland habitat)

B. Less than 1.0 acre (0.40 hectare) permanent loss of aquatic giant garter snake

habitat

C. Less than 218 linear feet (66 meters) permanent loss of bank habitat

D. Less than 20.00 acres (8.09 hectares) of temporary disturbances over greater than

two seasons
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2. Mitigation

A. Replacement of affected giant garter snake habitat at a 3:1 ratio

B. All replacement habitat must include both upland and aquatic habitat components. 

Upland and aquatic habitat components must be included in the replacement

habitat at a ratio of 2:1 upland acres to aquatic acres

C. If restoration of habitat is a component of the replacement habitat, one year of

monitoring restored habitat with a photo documentation report due one year from

implementation of the restoration with pre- and post-project area photos

D. Five years of monitoring replacement habitat with photo documentation report

due each year

TABLE 1 - SUMMARY OF GIANT GARTER SNAKE PROGRAMMATIC MITIGATION

LEVELS

IMPACTS:

DURATION

IMPACTS:

ACRES

MITIGATION:

COMPENSATION

LEVEL 1 1 season Less than 20 and

temporary

Restoration

LEVEL 2 2 seasons Less than 20 and

temporary

Restoration plus 1:1

replacement

LEVEL 3 More than 2 seasons

and temporary

Permanent loss

Less than 20 and

temporary

Less than 3 acres

total giant garter

snake habitat

  AND

Less than 1 acre

aquatic habitat; 

  OR 

Less than 218 linear

feet bank habitat

3:1 Replacement (or

restoration plus 2:1

replacement)

3:1 Replacement

Section 404 Options
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1. If the project proponent is required to replace permanently lost wetland habitat to meet

obligations pursuant to section 404 of the Clean Water Act, the 404 wetland acreage,

mitigated at a minimum ratio of 1:1, may fulfill a portion of the Level 3 acreage with a

3:1 mitigation obligation required for replacing giant garter snake habitat, if the wetland

acreage provides giant garter snake habitat.  In-kind, on-site mitigation is preferred;

however, off-site out-of-kind mitigation may be accepted on a case by case basis.

Example.  A 3.00 acre (1.21 hectares) parcel of giant garter snake habitat containing one 

acre of wetlands is lost, 3.00 acres (1.21 hectares) of wetlands will need to be created and

a minimum of 6.00 ( 2.43 hectares) acres of uplands surrounding these wetlands will 

need to be preserved for giant garter snake mitigation.  To satisfy the mitigation 

requirements of 404, the project proponent will need to replace 1.00 acre (0.40 hectare)

of wetlands.  This acre of wetlands will be credited against the total mitigation obligation. 

The project proponent would not be asked to create the 404 wetland component in 

addition to the giant garter snake aquatic habitat component.

2. Bankside or riparian habitat which has greater than 25 percent canopy may contribute to

the functional values of the aquatic resources and may require 404 mitigation.  If the

project proponent is required to replace riparian habitat to meet obligations under 404,

this acreage may not be subtracted from the Level 3 with a 3:1 mitigation obligations for

giant garter snake habitat.  Riparian woodlands do not provide suitable habitat because of

excessive shade, lack of basking sites, and absence of prey populations.

Preservation Options

If the project proponent needs to mitigate at Level 3 and wishes to secure existing giant garter

snake habitat by fee title or conservation easement, preservation of the giant garter snake habitat

may be credited against, but may not exceed, 50 percent of the aquatic habitat replacement. 

Because Level 2 impacts require restoration of existing habitat, preservation of additional habitat

to mitigate for Level 2 impacts is not an option.  Level 2 requires full restoration of the

temporary impacts plus construction of additional habitat at a 1:1 replacement ratio.

Example.  A 3.0 acre parcel of giant garter snake habitat containing one acre of wetlands is lost. 

The project proponent must replace permanently lost habitat at a 3:1 ratio.  Therefore, 3.00 acres

(1.21 hectares) of wetlands will need to be created and a minimum of 6.00 acres (2.43 hectares)

of uplands surrounding these wetlands will need to be preserved for giant garter snake mitigation. 

The mitigation parcel purchased to construct giant garter snake habitat contains 3.00 acres (1.00

acre of wetlands and 2.00 acres of uplands) of existing giant garter snake habitat on a portion of

the property.  The 1.00 acre (0.40 hectare) of wetlands may be subtracted from the aquatic

component because the acreage is less than 50 percent of the aquatic habitat needed to be

constructed (3.0 acres).  In addition, the 2.00 acres of uplands may be subtracted from the total of

6.00 acres (2.43 hectares) of surrounding uplands needed for the upland mitigation component. 
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After crediting the existing preservation habitat in this example towards the total compensation

needed, a total of 2.00 acres (0.81 hectare) of aquatic habitat remain to be constructed and 4.00

additional acres (1.62 hectares) of uplands surrounding the aquatic habitat need to be preserved.

Status of the Species

The Service published a proposal to list the giant garter snake as an endangered species on

December 27, 1991 (56 FR 67046).  The Service reevaluated the status of the giant garter snake

before adopting the final rule.  The giant garter snake was listed as a threatened species October

20, 1993 (58 FR 54053).

Fitch (1940) described the historical range of the species as extending from the vicinity of

Sacramento and Contra Costa Counties southward to Buena Vista Lake, near Bakersfield, in

Kern County.  Prior to 1970, the giant garter snake was recorded historically from 17 localities

(Hansen and Brode 1980).  Five of these localities were clustered in and around Los Banos,

Merced County, and the paucity of information makes it difficult to determine precisely the

species’ former range.  Nonetheless, these records coincide with the historical distribution of

large flood basins, fresh water marshes, and tributary streams.  Surveys over the last two decades

have located the giant garter snake as far north as the Butte Basin in the Sacramento Valley.

As recently as the 1970s, the range of the giant garter snake extended from near Burrel, Fresno

County (Hansen and Brode 1980), northward to the vicinity of Chico, Butte County (Rossman

and Stewart 1987).  California Department of  Fish and Game (CDFG) studies (Hansen 1988)

indicate that giant garter snake populations currently are distributed in portions of the rice

production zones of Sacramento, Sutter, Butte, Colusa, and Glenn Counties; along the western

border of the Yolo Bypass in Yolo County; and along the eastern fringes of the Sacramento-San

Joaquin River delta from the Laguna Creek-Elk Grove region of central Sacramento County

southward to the Stockton area of San Joaquin County.

The giant garter snake is one of the largest garter snakes, reaching a total length of at least 160

cm.  Females tend to be slightly longer and stouter than males.  The weight of adult female giant

garter snakes is typically 1.1-1.5 pounds (500-700 grams).  Dorsal background coloration varies

from brownish to olive with a checkered pattern of black spots, separated by a yellow dorsal

stripe and two light colored lateral stripes.  Background coloration and prominence of black

checkered pattern and the three yellow stripes are geographically and individually variable

(Hansen 1980).  The ventral surface is cream to olive or brown and sometimes infused with

orange, especially in northern populations.

Endemic to wetlands in the Sacramento and San Joaquin valleys, the giant garter snake inhabits

marshes, sloughs, ponds, small lakes, low gradient streams, and other waterways and agricultural

wetlands, such as irrigation and drainage canals and rice fields.  Giant garter snakes feed on small

fishes, tadpoles, and frogs (Fitch 1941, Hansen 1980, Hansen 1988).  Habitat  requisites consist

of: (1) adequate water during the snake's active season (early-spring through mid-fall) to provide
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food and cover; (2) emergent, herbaceous wetland vegetation, such as cattails and bulrushes, for

escape cover and foraging habitat during the active season; (3) grassy banks and openings in

waterside vegetation for basking; and (4) higher elevation uplands for cover and refuge from

flood waters during the snake's dormant season in the winter (Hansen 1980).  Giant garter snakes

are typically absent from larger rivers and other water bodies that support introduced populations

of large, predatory fish, and from wetlands with sand, gravel, or rock substrates (Hansen 1980,

Rossman and Stewart 1987, Brode 1988, Hansen 1988).  Riparian woodlands do not provide

suitable habitat because of excessive shade, lack of basking sites, and absence of prey

populations (Hansen 1980).

The giant garter snake inhabits small mammal burrows and other soil crevices above prevailing

flood elevations throughout its winter dormancy period (i.e., November to mid-March).  Giant

garter snakes typically select burrows with sunny exposure along south and west facing slopes. 

Giant garter snakes also use burrows as refuge from extreme heat during their active period.  The

Biological Resources Division (BRD) of the USGS (Wylie et al. 1997) has documented giant

garter snakes using burrows in the summer as much as 165 feet (50 meters) away from the marsh

edge.  Overwintering snakes have been documented using burrows as far as 820 feet (250 meters)

from the edge of marsh habitat.  During radio-telemetry studies conducted by the BRD giant

garter snakes typically moved little from day to day.  However, total activity varied widely

between individuals.  Snakes have been documented moving up to 5 miles (8 kilometers) over

the period of a few days (Wylie et al. 1997).

The breeding season extends through March and April, and females give birth to live young from

late July through early September (Hansen and Hansen 1990).  Brood size is variable, ranging

from 10 to 46 young, with a mean of 23 (Hansen and Hansen 1990).  Young immediately scatter

into dense cover and absorb their yolk sacs, after which they begin feeding on their own. 

Although growth rates are variable, young typically more than double in size by one year of age

(G. Hansen, pers. comm.).  Sexual maturity averages three years in males and 5 years for females

(G. Hansen, pers. comm.).

The giant garter snake currently is only known from a small number of populations.  The status

of these populations and the threats to these snakes and their habitats are detailed in the final rule

that listed the giant garter snake as threatened (58 FR 54053).  A number of land use practices

and other human activities currently threaten the survival of the giant garter snake throughout the

remainder of its range.  Although some giant garter snake populations have persisted at low

levels in artificial wetlands associated with agricultural and flood control activities, many of

these altered wetlands are now threatened with urban development.  Cities within the current

range of the giant garter snake that are rapidly expanding include: (1) Chico, (2) Yuba City, 

(3) Sacramento, (4) Galt, (5) Stockton, (6) Gustine, and (7) Los Banos.

Environmental Baseline

Surveys over the last two decades have located the giant garter snake as far north as the Butte
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Basin in the Sacramento Valley.  Currently, the Service recognizes 13 separate populations of

giant garter snake, with each population representing a cluster of discrete locality records (58 FR

54053).  The 13 extant populational clusters largely coincide with historical riverine flood basins

and tributary streams throughout the Central Valley (Hansen 1980, Brode and Hansen 1992): 

 (1) Butte Basin, (2) Colusa Basin, (3) Sutter Basin, (4) American Basin, (5) Yolo Basin--Willow

Slough, (6) Yolo Basin--Liberty Farms, (7) Sacramento Basin, (8) Badger Creek--Willow Creek,

(9) Caldoni Marsh, (10) East Stockton--Diverting Canal and Duck Creek, (11) North and South

Grasslands, (12) Mendota, and (13) Burrel/Lanare.  These populations span the Central Valley

from just southwest of Fresno (i.e., Burrell-Lanare) north to Chico (i.e., Hamilton Slough).  The

11 counties where the giant garter snake is still presumed to occur are:  Butte, Colusa, Glenn,

Fresno, Merced, Sacramento, San Joaquin, Solano, Stanislaus, Sutter and Yolo.

In 1994, the BRD (then the National Biological Survey [NBS]) began a study of the life history

and habitat requirements of the giant garter snake in response to an interagency submittal for

consideration as an NBS Ecosystem Initiative.  Since April of 1995, the BRD has further

documented occurrences of giant garter snakes within some of the 13 populations identified in

the final rule.  The BRD has studied populations of giant garter snakes at the Sacramento and

Colusa National Wildlife Refuges within the Colusa Basin, at Gilsizer Slough within the Sutter

Basin, and at the Badger Creek area of the Cosumnes River Preserve within the Badger Creek-

Willow Creek area.  These populations, along with the American Basin population of giant garter

snakes represent the largest extant populations.  With the exception of the American Basin, these

populations are largely protected from many of the threats to the species.  Outside of these

protected areas, giant garter snakes in these population clusters are still subject to all threats

identified in the final rule.  The remaining nine population clusters identified in the final rule are

distributed discontinuously in small isolated patches and are vulnerable to extirpation by

stochastic environmental, demographic, and genetic processes.  All 13 population clusters are

isolated from each other with no protected dispersal corridors.  Opportunities for recolonization

of small populations which may become extirpated is unlikely given the isolation from larger

populations and lack of dispersal corridors between them.

Effects of the Proposed Action

Proximity of the action - Projects which meet the criteria for inclusion in this consultation will be

permitted under the Corps' Nationwide Permits or individual permits, as appropriate.  All permits

will be issued for projects that will impact wetlands, and thus all permitted activities may occur

in potential giant garter snake  habitat.  Projects may involve direct work in aquatic giant garter

snake habitat, such as dredging and filling, and construction of outfall or other structures in

canals and waterways.  Other activities associated with the permitted project may occur adjacent

to aquatic giant garter snake habitat and thus may impact upland giant garter snake habitat or

adjacent seasonal wetlands that provide seasonal foraging habitat.  These activities may include

grading, clearing, mowing, and equipment staging and access.

Distribution - Nationwide Permits and individual permits are issued for projects throughout the
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11 counties from which the giant garter snake is currently known.  Projects may occur throughout

the range of the giant garter snake.

Timing - Most projects affecting wetlands are carried out during the dry season, from April

through November.  The active period of the giant garter snake is May 1 to October 1.  During

this period direct impacts are lessened because snakes are actively moving and avoiding danger. 

Projects occurring outside this period will have greater impacts to giant garter snakes since they

are less likely to actively avoid danger, and essential feeding, reproductive, and sheltering

behaviors may be disrupted.

Dispersal from wintering sites and breeding occurs from mid-March through April.  Snakes are

more vulnerable when they first become active.  After the winter inactive period, initial

successful foraging is critical to reproductive success, particularly for breeding females, and to

juvenile survival.  Snakes are also seeking mates and breeding at this period.  Disturbance during

this time may lessen reproductive success.

Snakes begin their winter inactive period in October.  Snakes are vulnerable during their inactive

period when they are occupying burrows and soil crevices because they are unlikely to leave their

retreat sites and may be crushed, trapped, or buried during movement of heavy equipment or

excavation.

Juveniles are born late July to early September, and because of their small size they may be

vulnerable to predation when disturbed from cover.  Adequate feeding before the inactive period

is critical for juvenile survival through the winter.  Disturbance of juveniles, disruption of normal

foraging activity, or removal of prey base may reduce survival of juveniles through the inactive

period.

Disturbance duration and frequency - Projects that would qualify for this programmatic

consultation may have both temporary and permanent impacts.  Projects may be completed

within one season, or may require two or more seasons to complete.  Some projects may result in

permanent loss of habitat and in increased disturbance frequency associated with maintenance

and recreation activities.  Temporary loss of habitat and temporary disturbance may result from

repairs, modifications, or maintenance (e.g., temporary fill for a construction access or detour,

dredging of canals or waterways).  Increased disturbance frequency from recreation, traffic, feral

or domestic animals, or human intrusion may be an indirect effect of some projects.  Completed

projects that require routine maintenance activities in proximity to habitat have future potential to

cause harm, harassment, or injury.

Disturbance intensity and severity - Projects which would qualify for this consultation have

either small permanent impacts of less than 3.00 acres (1.21 hectares) of giant garter snake

habitat or temporary impacts which can be restored at completion of the project.  Projects

qualifying under this opinion are expected to have only small effects on giant garter snake

populations.
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Direct effects - Construction activities may remove vegetative cover and basking sites necessary

for thermoregulation, fill or crush burrows or crevices, dewater habitat and remove the prey base. 

Temporary fill of canals and waterways will remove giant garter snake habitat and may obstruct

movement of giant garter snakes.  Because giant garter snakes utilize small mammal burrows and

soil crevices as retreat sites, giant garter snakes may be crushed, buried, or otherwise injured

from construction activities.  Snakes may be run over by construction equipment or other

vehicles accessing the construction sites.  The disturbance from construction activities may also

cause giant garter snakes to move into areas of unsuitable habitat where they will experience

greater risk of predation or other sources of mortality.  Silting, fill, or spill of oil or other

chemicals could cause loss of prey items on or downstream of the project sites.

Indirect effects - Utility lines, road improvements, drainage facility improvements, recreational

structures such as boat ramps, and flood control projects, are all potentially growth inducing and

may have indirect effects to giant garter snakes.  These include: vehicular mortality, human

intrusion, predation from domestic and feral animals, predation from raccoons (Procyon lotor),

skunks (Mephitis mephitis), opossum (Didelphis virginiana) and other species attracted to

suburban developments, dumping of garbage causing contamination or injury, reduced water

quality from urban runoff contributing to a reduced prey base, and introduction of exotic species

such as predatory game fish which may prey on juveniles or compete with giant garter snakes for

prey.  Increases in severity and frequency of flooding may be associated with development and

may inundate overwintering snakes or force snakes to seek new flood refugia during their

inactive period.  Other potential habitat alterations include changes in fluvial morphology and

floodplain configurations for flood control, resulting in lack of refugia, loss of aquatic corridors,

and restriction of movement.  Land conversions may change stream and wetland hydrology.

Conversion of seasonal wetlands to perennial wetlands may allow populations of non-native

predatory game fish or bullfrogs (Rana catesbiana), which may eat juvenile snakes and compete

for prey, to become established or invade to nearby marshes, sloughs, and other wetlands

supporting giant garter snake.

Beneficial effects. The programmatic process will expedite projects resulting in less than 3.00

acres (1.21 hectares) of permanent impacts to giant garter snake habitat and may encourage

applicants to avoid greater impacts which would require a lengthier permit process.  Project

planning efforts that stay within the programmatic guidelines may facilitate giant garter snake

recovery by resulting in significantly less habitat loss over time.  Occupied habitat protected

under conservation easements will provide population components that are not threatened by the

factors that contributed to listing the species.  The Service anticipates that the mitigation

implemented now will lead to the development of protected habitat areas distributed across the

landscape.  Local communities can use these preserved areas as foundations for future habitat

conservation plans.

Cumulative Effects
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Cumulative effects include the effects of future State, local or private actions that are reasonably

certain to occur in the action area considered in this biological opinion.  Future Federal actions

that are unrelated to the proposed action are not considered in this section because they require

separate consultation pursuant to section 7 of the Act.

An undetermined number of future land use conversions and routine agricultural practices are not

subject to Federal authorization or fundings and may alter the habitat or increase incidental take

of giant garter snakes and are, therefore, cumulative to the proposed project.  These additional

cumulative effects include: (1) unpredictable fluctuations in aquatic habitat due to water

management; (2) dredging and clearing vegetation from irrigation canals; (3) discing, mowing,

ornamental cultivation, and routine grounds maintenance of upland habitat;

(4) increased vehicular traffic on access roads adjacent to aquatic habitat; (5) use of burrow

fumigants on levees and other potential upland refugia; (6) contaminated runoff from agriculture

and urbanization; and (7) predation by feral animals and pets.

Conclusion

After reviewing the current status of the giant garter snake, the environmental baseline for the

action areas, the effects of the proposed action, and the cumulative effects, it is the Service's

biological opinion that the projects which meet the qualifications for this programmatic

consultation, and will be evaluated for cumulative take and habitat losses annually, are not likely

to jeopardize the continued existence of the giant garter snake.  No critical habitat has been

designated for these species, therefore, none will be affected.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take

of endangered and threatened species, respectively, without special exemption.  Take is defined

by the Service as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to

attempt to engage in any such conduct.  Harass is defined by the Service as an intentional or

negligent act or omission which creates the likelihood of injury to a listed species by annoying it

to such an extent as to significantly disrupt normal behavioral patterns which include, but are not

limited to, breeding, feeding and sheltering.  Harm is defined by the Service to include significant

habitat modification or degradation that results in death or injury to listed species by impairing

behavioral patterns including breeding, feeding, and sheltering.  Incidental take is defined by the

Service as take that is incidental to, and not the purpose of, the carrying out of an otherwise

lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to

and not intended as part of the agency action is not considered to be prohibited taking under the

Act, provided that such taking is in compliance with this Incidental Take Statement.

The measures described below are nondiscretionary and must be implemented by the Corps so
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that they become binding conditions of any grant or permit issued to the applicant, as

appropriate, in order for the exemption in section 7(o) (2) to apply.  The Corps has a continuing

duty to regulate the activity covered by this incidental take statement.  If the Corps (1) fails to

require the applicant to adhere to the terms and conditions of the incidental take statement

through enforceable terms that are added to the permit or grant document, and/or (2) fails to

retain oversight to ensure compliance with these terms and conditions the protective coverage of

section 7(o)(2) may lapse.

Amount or Extent of Incidental Take

The Service anticipates incidental take of giant garter snakes will occur.  The project sizes and

impacts authorized under this programmatic will vary, but are expected to have small effects.

Giant garter snakes are secretive and notoriously sensitive to human activities.  Individual snakes

are difficult to detect unless they are observed, undisturbed, at a distance.  Most close-range

observations represent chance encounters that are difficult to predict.  The Service anticipates the

following forms of incidental take:

1. The number of giant garter snakes that may be found in 250 acres (100 hectares) of

habitat per year will be disturbed, harassed, harmed, or killed by project activities

resulting in temporary impacts and permanent impacts, especially from dewatering,

channel reconfiguration, and use of heavy equipment within or near aquatic habitat.

2. Fifty acres (20 hectares) of giant garter snake habitat per year may be permanently lost.

Effect of the Take

In the accompanying biological opinion, the Service has determined that this level of anticipated

take is not likely to result in jeopardy to the giant garter snake or destruction or adverse

modification of critical habitat.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures are necessary and

appropriate to minimize incidental take of giant garter snakes.

1. Harassment, harm, or take of giant garter snakes during construction activities associated

with implementing the projects shall be minimized (refer also to Appendix C, Standard

Avoidance and Minimization Measures During Construction Activities in Giant Garter

Snake Habitat).

2. Impacts of temporary losses and degradation of habitat of giant garter snakes shall be

minimized and, to the greatest extent practicable, habitat restored to its pre-project

condition.  More than two season and temporary loss on any permanent loss of habitat
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shall be compensated.

Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the Act, the Corps must ensure

compliance with the following terms and conditions, which implement the reasonable and

prudent measures described above.  The terms and conditions are non-discretionary.

1. The following terms and conditions implement reasonable and prudent measure number

one:

A. All construction activity within giant garter snake habitat shall be conducted

between May 1 and October 1.  This is the active period for giant garter snakes

and direct impacts are lessened, because snakes are actively moving and avoiding

danger.  More danger is posed to snakes during their inactive period, because they

are occupying underground burrows or crevices and are more susceptible to direct

effects, especially during excavation.  Between October 2 and April 30 contact the

Service’s Sacramento Fish and Wildlife Office to determine if additional

measures are necessary to minimize and avoid take.

B. Any dewatered habitat must remain dry for at least 15 consecutive days after April

15 and prior to excavating or filling of the dewatered habitat.

C. Construction personnel shall participate in a Service-approved worker

environmental awareness program.  Under this program, workers shall be

informed about the presence of giant garter snakes and habitat associated with the

species and that unlawful take of the animal or destruction of its habitat is a

violation of the Act.  Prior to construction activities, a qualified biologist

approved by the Service shall instruct all construction personnel about:  (1) the

life history of the giant garter snake; (2) the importance of irrigation canals,

marshes/wetlands, and seasonally flooded areas, such as rice fields, to the giant

garter snake; and (3) the terms and conditions of the biological opinion.  Proof of

this instruction shall be submitted to the Sacramento Fish and Wildlife Office.

D. Within 24-hours prior to commencement of construction activities, the site shall

be inspected by a qualified biologist who is approved by the Service’s

Sacramento Fish and Wildlife Office.  The biologist will provide the Service with 

a field report form documenting the monitoring efforts within 24-hours of 

commencement of construction activities.  Information that should be included in 

a field report form is provided in Appendix D.  The monitoring biologist needs to 

be available thereafter; if a snake is encountered during construction activities, 

the monitoring biologist shall have the authority to stop construction activities 

until appropriate corrective measures have been completed or it is determined that
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the snake will not be harmed.  Giant garter snakes encountered during 

construction activities should be allowed to move away from construction 

activities on their own.  Capture and relocation of trapped or injured individuals

can only be attempted by personnel or individuals with current Service recovery

permits pursuant to section 10(a)1(A) of the Act.  The biologist shall be required 

to report any incidental take to the Service immediately by telephone at (916) 

979-2725 and by written letter addressed to the Chief, Endangered Species 

Division, within one working day.  The project area shall be re-inspected

whenever a lapse in construction activity of two weeks or greater has occurred.

E. Clearing of wetland vegetation will be confined to the minimal area necessary to

excavate toe of bank for riprap or fill placement.  Excavation of channel for

removal of accumulated sediments will be accomplished by using equipment

located on and operated from top of bank, with the least interference practical for

emergent vegetation.

F. Movement of heavy equipment to and from the project site shall be restricted to

established roadways to minimize habitat disturbance.

2. The following terms and conditions implement reasonable and prudent measure number

two:

A. Preserved giant garter snake habitat shall be designated as Environmentally

Sensitive Areas and shall be flagged by a qualified biologist approved by the

Service and avoided by all construction personnel.

B. After completion of construction activities, any temporary fill and construction

debris shall be removed and, wherever feasible, disturbed areas shall be restored

to pre-project conditions.  Restoration work may include replanting emergent

vegetation (refer to Appendix A, Mitigation Criteria for Restoration and/or

Replacement of Giant Garter Snake Habitat).

C. More than two season and temporary permanent losses of habitat shall be

compensated at the ratios described in Table 1 and meet the criteria listed in

Appendix A, Mitigation Criteria for Restoration and/or Replacement of Giant

Garter Snake Habitat).

D. All wetland and upland acres created and provided for the giant garter snake shall

be protected in perpetuity by a Service-approved conservation easement or

similarly protective covenants in the deed.  The conservation easement on the

mitigation habitat shall be recorded at the county recording office within 60 days

of groundbreaking.  The easement/deed, including a title report for the land area,

shall be reviewed and approved by the Service prior to recording in the
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appropriate County Recorders Office(s).  A true copy of the recorded

easement/deed shall be provided to the Service within 30 days after recordation.

Standard examples of deed restrictions and conservation easements are available

from the Service upon request.

E. The Corps shall ensure compliance with the Reporting Requirements below.

Reporting Requirements

The Service-approved biologist shall notify the Service immediately if giant garter snakes are

found on site as detailed in term and condition 1D, and will submit a report including date(s),

location(s), habitat description, and any corrective measures taken to protect the snake(s) found.

The Service-approved biologist shall submit locality information to the California Department of

Fish & Game (CDFG), using completed California Native Species Field Survey Forms or their

equivalent, no more than 90 calendar days after completing the last field visit of the project site. 

Each form shall have an accompanying scale map of the site such as a photocopy of a portion  of

the appropriate 7.5 minute U.S. Geological Survey map and shall provide at least the following

information:  township, range, and quarter section;  name of the 7.5' or 15' quadrangle; dates

(day, month, year) of field work; number of individuals and life stage (where appropriate)

encountered; and a description of the habitat by community-vegetation type.

A post-construction compliance report prepared by the Service approved monitoring biologist

shall be forwarded to the Chief, Endangered Species Division, at the Sacramento Fish and

Wildlife Office within 60 calendar days of the completion of each project.  This report shall

detail (I) dates that construction occurred; (ii) pertinent information concerning the applicant's

success in meeting project mitigation measures; (iii) an explanation of failure to meet such

measures, if any; (iv) known project effects on federally listed species, if any; (v) occurrences of

incidental take of federally listed species, if any; and (vi) other pertinent information.

The Sacramento Fish and Wildlife Office is to be notified within three working days of the

finding of any dead listed species or any unanticipated harm to the species addressed in this

biological opinion.  The Service contact person for this is the Chief, Endangered Species

Division at (916) 979-2725.

Review Requirements

The reasonable and prudent measures, with their implementing terms and conditions, are

designed to minimize the effects of incidental take that might otherwise result from the proposed

action.  With implementation of this measure, the Service believes that no more than 200 acres

(80 hectares) of habitat will be temporarily disturbed and no more than 50 acres (20 hectares) of

habitat will be permanently lost per year for the duration authorized under this opinion, or a total

of 5 years.  In addition, the number of giant garter snakes that may be found within 250 acres

(100 hectares) of habitat per year may be disturbed, harassed, harmed, or killed as a result of
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actions permitted under this opinion.  If, during the course of the action, this minimized level of

incidental take is exceeded prior to the annual review, such incidental take represents new

information requiring review of the reasonable and prudent measures provided.  The Corps must

immediately provide an explanation of the causes of the taking and review with the Service the

need for possible modification of the reasonable and prudent measures.  This programmatic

opinion will expire 5 years from the date of issuance.  Issuance of a new programmatic opinion

will be subject to evaluation of the recovery of the species.

CONSERVATION RECOMMENDATIONS

Section 7 (a) (1) of the Act directs Federal agencies to utilize their authorities to further the

purposes of the Act by carrying out conservation programs for the benefit of endangered and

threatened species.  Conservation recommendations are discretionary agency activities to

minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to

help implement recovery plans, or to develop information.  The recommendations provided here

relate only to the proposed action and do not necessarily represent complete fulfillment of the

agency's 7(a)(1) responsibilities for these species.

1. As a Recovery Plan for the giant garter snake is developed, the Corps should assist the

Service in its implementation.

2. The Corps should incorporate into bidding documents the enclosed "Standard Avoidance

and Minimization Measures for Construction Activities in Giant Garter Snake Habitat"

when appropriate.

3. The Corps, in partnership with the Service, should develop maintenance guidelines for

Corps projects that will reduce adverse effects of routine maintenance on giant garter

snakes and their habitat.  Such actions may contribute to the delisting and recovery of the

giant garter snake by preventing degradation of existing habitat and increasing the amount

and stability of suitable habitat.

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or

benefitting listed species or their habitats, the Service requests notification of the implementation

of any conservation recommendations.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation on the projects described in this opinion.  As provided in 

50 CFR §402.16, reinitiation of formal consultation is required where discretionary Federal

agency involvement or control over the action has been retained (or is authorized by law) and if:

(1) the amount or extent of incidental take is exceeded; (2) new information reveals effects of the
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agency action that may affect listed species or critical habitat in a manner or to an extent not

considered in this opinion; (3) the agency action is subsequently modified in a manner that

causes an effect to listed species or critical habitat that was not considered in this opinion; or 

(4) a new species is listed or critical habitat is designated that may be affected by the action.  In

instances where the amount or extent of incidental take is exceeded, any operations causing such

take must cease pending reinitiation.  In addition, if the Corps discovers that the conditions of the

permit have not been followed, the Corps should review its responsibilities under section 7 of the

Act and reinitiate formal consultation with the Service.  We appreciate the cooperation of the

Corps throughout this consultation process.

If you have any questions regarding this biological opinion, please contact Kelly Hornaday of my

staff at (916) 979-2120.

Sincerely,

Wayne S. White

Field Supervisor

Enclosures (Appendices A-D)

cc: AES, Portland, OR

CESAC, Regulatory Branch

FWS-SFO, Wetlands Branch

CDFG, Region 2, David Zezulak
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RECOMMENDED TIMING AND METHODOLOGY
FOR SWAINSON'S HAWK NESTING SURVEYS

IN CALIFORNIA'S CENTRAL VALLEY
Swainson’s Hawk Technical Advisory Committee

May 31, 2000

This set of survey recommendations was developed by the Swainson’s Hawk Technical Advisory
Committee (TAC) to maximize the potential for locating nesting Swainson’s hawks, and thus
reducing the potential for nest failures as a result of project activities/disturbances.  The
combination of appropriate surveys, risk analysis, and monitoring has been determined to be very
effective in reducing the potential for project-induced nest failures. As with most species, when
the surveyor is in the right place at the right time, Swainson’s hawks may be easy to observe; but
some nest sites may be very difficult to locate, and even the most experienced surveyors have
missed nests, nesting  pairs, mis-identified a hawk in a nest, or believed incorrectly that a  nest had
failed. There is no substitute for specific Swainson’s hawk survey experience and acquiring the
correct search image.

METHODOLOGY

Surveys should be conducted in a manner that maximizes the potential to observe the adult
Swainson’s hawks, as well as the nest/chicks second. To meet the California Department of Fish
and Game’s (CDFG) recommendations for mitigation and protection of Swainson’s hawks,
surveys should be conducted for a ½ mile radius around all project activities, and if active nesting
is identified within the ½ mile radius, consultation is required. In general, the TAC recommends
this approach as well.

Minimum Equipment
Minimum survey equipment includes a high-quality pair of binoculars and a high quality spotting
scope. Surveying even the smallest project area will take hours, and poor optics often result in
eye-strain and difficulty distinguishing details in vegetation and subject birds. Other equipment
includes good maps, GPS units, flagging, and notebooks.

Walking vs Driving
Driving (car or boat) or “windshield surveys” are usually preferred to walking if an adequate
roadway is available through or around the project site.While driving, the observer can typically
approach much closer to a hawk without causing it to fly. Although it might appear that a flying
bird is more visible, they often fly away from the observer using trees as screens; and it is difficult
to determine from where a flying bird came. Walking surveys are useful in locating a nest after a
nest territory is identified, or when driving is not an option.

Angle and Distance to the Tree
Surveying subject trees from multiple angles will greatly increase the observer’s chance of
detecting a nest or hawk, especially after trees are fully leafed and when surveying multiple trees



in close proximity. When surveying from an access road, survey in both directions. Maintaining a
distance of 50 meters to 200 meters from subject trees is optimal for observing perched and flying
hawks without greatly reducing the chance of detecting a nest/young: Once a nesting territory is
identified, a closer inspection may be required to locate the nest.

Speed
Travel at a speed that allows for a thorough inspection of a potential nest site. Survey speeds
should not exceed 5 miles per hour to the greatest extent possible. If the surveyor must travel
faster than 5 miles per hour, stop frequently to scan subject trees.

Visual and Aural Ques
Surveys will be focused on both observations and vocalizations. Observations of nests, perched
adults, displaying adults, and chicks during the nesting season are all indicators of nesting
Swainson’s hawks. In addition, vocalizations are extremely helpful in locating nesting territories.
Vocal communication between. hawks is frequent during territorial displays; during courtship and
mating; through the nesting period as mates notify each other that food is available or that a threat
exists; and as older chicks and fledglings beg for food.

Distractions
Minimize distractions while surveying. Although two pairs of eyes may be better than one pair at
times, conversation may limit focus. Radios should be off, not only are they distracting, they may
cover a hawk’s call.

Notes and Species Observed
Take thorough field notes. Detailed notes and maps of the location of observed Swainson’s hawk
nests are essential for filling gaps in the Natural Diversity Data Base; please report all observed
nest sites. Also document the occurrence of nesting great homed owls, red-tailed hawks, red-
shouldered  hawks and other potentially competitive species. These species will infrequently nest
within 100 yards of each other, so the presence of one species will not necessarily exclude
another.

TIMING

To meet the minimum level of protection for the species, surveys should be completed for at
least the two survey periods immediately prior to a project’s initiation. For example, if a project
is scheduled to begin on June 20, you should complete 3 surveys in Period III and 3 surveys in
Period V. However, it is always recommended that surveys be completed in Periods II, III and V.
Surveys should not be conducted in Period IV.

The survey periods are defined by the timing of migration, courtship, and nesting in a “typical”
year for the majority of Swainson’s hawks from San Joaquin County to Northern Yolo County.
Dates should be adjusted in consideration of early and late nesting seasons, and geographic
differences (northern nesters tend to nest slightly later, etc). If you are not sure, contact a TAC
member or CDFG biologist.



Survey dates
Justification and search image

Survey time Number of Surveys

I. January-March  20 (recommended optional) All day 1

Prior to Swainson’s hawks returning, it may be helpful to survey the project site to determine
potential nest locations. Most nests are easily observed from relatively long distances, giving the
surveyor the opportunity to identify potential nest sites, as well as becoming familiar with the
project area. It also gives the surveyor the opportunity to locate and map competing species nest
sites such as great homed owls from February on, and red-tailed hawks from March on. After
March 1, surveyors are likely to observe Swainson’s hawks staging in traditional nest territories.

II. March 20 to April 5 Sunrise to 1000 3
1600 to sunset

Most Central Valley Swainson’s hawks return by April 1, and immediately begin occupying their
traditional nest territories. For those few that do not return by April 1, there are often hawks
(“floaters”) that act as place-holders in traditional nest sites; they are birds that do not have mates,
but temporarily attach themselves to traditional territories and/or one of the site’s “owners.”
Floaters are usually displaced by the territories’ owner(s) if the owner returns.

Most trees are leafless and are relatively transparent; it is easy to observe old nests, staging birds,
and competing species. The hawks are usually in their territories during the survey hours, but
typically soaring and foraging in the mid-day hours. Swainson’s hawks may often be observed
involved in territorial and courtship displays, and circling the nest territory. Potential nest sites
identified by the observation of staging Swainson’s hawks will usually be active territories during
that season, although the pair may not successfully nest/reproduce that year.

III. April 5 to April 20 Sunrise to 1200
1630 to Sunset

3

Although trees are much less transparent at this time, ‘activity at the nest site increases
significantly. Both males and females are actively nest building, visiting their selected site
frequently. Territorial and courtship displays are increased, as is copulation. The birds tend to
vocalize often, and nest locations are most easily identified. This period may require a great deal
of “sit and watch” surveying.

IV. April 21 to June 10 Monitoring known nest sites only
Initiating Surveys is not recommended

Nests are extremely difficult to locate this time of year, and even the most experienced surveyor
will miss them, especially if the previous surveys have not been done. During this phase of
nesting, the female Swainson’s hawk is in brood position, very low in the nest, laying eggs,
incubating, or protecting the newly hatched and vulnerable chicks; her head may or may not be
visible. Nests are often well-hidden, built into heavily vegetated sections of trees or in clumps of
mistletoe, making them all but invisible. Trees are usually not viewable from all angles, which
may make nest observation impossible.



Following the male to the nest may be the only method to locate it, and the male will spend hours
away from the nest foraging, soaring, and will generally avoid drawing attention to the nest site.
Even if the observer is fortunate enough to see a male returning with food for the female, if the
female determines it is not safe she will not call the male in, and he will not approach the nest; this
may happen if the observer, or others, are too close to the nest or if other threats, such as rival
hawks, are apparent to the female or male.

V. June 10 to JuIy 30 (post-fledging) Sunrise to 1200 3
1600 to sunset

Young are active and visible, and relatively safe without parental protection. Both adults make
numerous trips to the nest and are often soaring above, or perched near or on the nest tree. The
location and construction of the nest may still limit visibility of the nest, young, ‘and adults.



DETERMINING A PROJECT’S POTENTIAL
FOR IMPACTING SWAINSON'S HAWKS

LEVEL
OF

RISK

HIGH

REPRODUCTIVE SUCCESS
(Individuals)

Direct physical contact with the
nest tree while the birds are on
eggs or protecting young.
(Helicopters in close proximity)

Loss of nest tree after nest
building is begun prior to laying
eggs.

evaluation.

Personnel within 50 yards of nest
tree (out of vehicles) for
extended periods while birds are
on eggs or protecting young that
are < 10 days old.

Initiating construction activities
(machinery and personnel) within
200 yards of the nest after eggs
are laid and before young are >
10 days old.

Heavy machinery only working
within 50 yards of nest.

Initiating construction activities
within 200 yards of nest before
nest building begins or after
young > 10 days old.

All project activities (personnel
and machinery) greater than 200
yards from nest.

LONGTERM
SURVIVABlLlTY

(Population)

Loss of available foraging
area.

Loss of nest trees.

Loss of potential nest trees.

Cumulative:
Multi-year, multi-site
projects with substantial
noise/personnel disturbance.

Cumulative:
Single-season projects with
substantial noise/personnel
disturbance that is greater
than or significantly different
from the daily norm.

Cumulative:
Single-season projects with
activities that “blend” well
with site’s “normal’
activities.

NORMAL SITE
CHARACTERISTICS

(Daily Average)

Little human-created
noise, little human use:
nest is well away from
dwellings, equipment
yards, human access areas,
etc.
Do not include general
cultivation practices in

Substantial human-created
noise and occurrence: nest
is near roadways, well-
used waterways, active
airstrips, areas that have
high human use.
Do not include general
cultivation practices in
evaluation.

NEST
MONI-
TORING

LESS



State of California

M e m o r a n d u m

:: “Div. Chiefs - IFD, BDD, NED, & WMD Date : October 17, 1995
Reg. Mgrs. - Regions 1, 2, 3, 4, & 5

From : Department of Fish and Game

Subject :
Staff Report on Burrowing Owl Mitigation

I am hereby transmitting the Staff Report on Burrowing Owl Mitigation for your use in
reviewing projects (California Environmental Quality Act [CEQA] and others) which may affect
burrowing owl habitat. The Staff Report has been developed during the last several months by the
Environmental Services Division (ESD) in cooperation with the Wildlife Management Division
(WMD) and regions 1, 2, and 4. It has been sent out for public review and redrafted as appropriate.

Either the mitigation measures in the staff report may be used or project specific measures
may be developed. Alterative project specific measures proposed by the Department divisions/regions
or by project sponsors will also be considered. However, such mitigation measures must be
submitted to ESD for review. The review process will focus on the consistency of the proposed
measure with Department, Fish and Game Commission, and legislative policy and with laws
regarding raptor species. ESD wiIl coordinate project specific mitigation measure review with WMD.

If you have any questions regarding the report, please contact Mr. Ron Rempel, Supervising
Biologist, Environmental Services Division, telephone (916) 654-9980.

C. F. Raysbrook
Interim Director

Attachment

cc: Mr. Ron Rempel
Department of Fish and Game
Sacramento



STAFF REPORT ON BURROWING OWL MITIGATION

Introduction

The Legislature and the Fish and Game Commission have developed the policies, standards and
regulatory mandates to protect native species of fish and wildlife. In order to determine how the
Department of Fish and Game (Department) could judge the adequacy of mitigation measures
designed to offset impacts to burrowing owls (Speotyto cunicularia; A.O.U. 1991) staff (WMD,
ESD, and Regions) has prepared this report. To ensure compliance with legislative and
commission policy, mitigation requirements which are consistent with this report should be
incorporated into: (1) Department comments to Lead Agencies and project sponsors pursuant to
the California Environmental Quality Act (CEQA); and (2) other authorizations the Department
gives to project proponents for projects impacting burrowing owls.

This report is designed to provide the Department (including regional offices and divisions),
CEQA Lead Agencies and project proponents the context in which the Environmental Services
Division (ESD) will review proposed project specific mitigation measures. This report also
includes preapproved mitigation measures which have been judged to be consistent with policies,
standards and legal mandates of the Legislature,. the Fish and Game Commission and the
Department’s public trust responsibilities. Implementation of mitigation measures consistent with
this report are intended to help achieve the conservation of burrowing owls and should
compliment multi-species habitat conservation planning efforts currently underway. The
Burrowing Owl Survey Protocol and Mitigation Guidelines developed by The California
Burrowing Owl Consortium (CBOC 1993) were taken into consideration in the preparation of this
staff report as were comments from other interested parties.

A range-wide conservation strategy for this species is needed. Any range-wide conservation
strategy should establish criteria for avoiding the need to list the species pursuant to either the
California or federal Endangered Species Acts through preservation of existing habitat, population
expansion into former habitat, recruitment of young into the population, and other specific efforts.

California’s burrowing owl population is clearly declining and, if declines continue, the species
may qualify for listing. Because of the intense pressure for urban development within suitable
burrowing owl nesting and foraging habitat (open, flat and gently rolling grasslands and
grass/shrub lands) in California, conflicts between owls and development projects often occur.
Owl survival can be adversely affected by disturbance and foraging habitat loss even when
impacts to individual birds and nests/burrows are avoided. Adequate information about the
presence of owls is often unavailable prior to project approval. Following project approval there
is no legal mechanism through which to seek mitigation other than avoidance of occupied
burrows or nests. The absence of standardized survey methods often impedes consistent impact
assessment.
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Burrowing Owl Habitat Description

Burrowing owl habitat can be found in annual and perennial grasslands, deserts, and arid
scrublands characterized by low-growing vegetation (Zarn 1974). Suitable owl habitat may also
include trees and shrubs if the canopy covers less than 30 percent of the ground surface. Burrows
are the essential component of burrowing owl habitat. Both natural and artificial burrows provide
protection, shelter, and nests for burrowing owls (Henny and Blus 1981). Burrowing owls
typically use burrows made by fossorial mammals, such as ground squirrels or badgers, but also
may use man-made structures such as cement culverts; cement, asphalt, or wood debris piles; or
openings beneath cement or asphalt pavement.

Occupied Burrowing Owl Habitat

Burrowing owls may use a site for breeding, wintering, foraging, and/or migration
Occupancy of suitable burrowing owl habitat can be verified at a site by detecting a

stopovers.
burrowing

owl, its molted feathers, cast pellets, prey remains, eggshell fragments, or excrement at or near
a burrow entrance. Burrowing owls exhibit high site fidelity, reusing burrows year after year
(Rich 1984, Feeney 1992). A site should be assumed occupied if at least one burrowing owl has
been observed occupying a burrow there within the last three years (Rich 1984).

CEQA Project Review

The measures included in this report are intended to provide a decision-making process that
should be implemented whenever-there is potential for-an action or project to adversely affect
burrowing owls. For projects subject to the California Environmental Quality Act (CEQA), the
process begins by conducting surveys to determine if burrowing owls are foraging or nesting on
or adjacent to the project site. If surveys confirm that the site is occupied habitat, mitigation
measures to minimize impacts to burrowing owls, their burrows and foraging habitat should be
incorporated into the CEQA document as enforceable conditions. The measures in this document
are intended to conserve the species by protecting and maintaining viable’ populations of the
species throughout their range in California. This may often result in protecting and managing
habitat for the species at sites away from rapidly urbanizing/developing areas. Projects and
situations vary and mitigation measures should be adapted to fit specific circumstances.

Projects not subject to CEQA review may have to be handled separately since the legal authority
the Department has with respect to burrowing owls in this type of situation is often limited. The
burrowing owl is protected from “take” (Section 3503.5 of the Fish and Game Code) but
unoccupied habitat is likely to be lost for activities not subject to CEQA.

CDFG\ESD
Scptember 25, 1995 2



Legal Status

The burrowing owl is a migratory species protected by international treaty under the Migratory
Bird Treaty Act (MBTA) of 1918 (16 U.S.C. 703-711). The MBTA makes it unlawful to take,
possess, buy, sell, purchase, or barter any migratory bird listed in 50 C.F.R. Part 10, including
feathers or other parts, nests, eggs, or products, except as allowed by implementing regulations
(50 C.F.R. 21). Sections 3505, 3503.5, and 3800 of the California Department of Fish and Game
Code prohibit the take, possession, or destruction of birds, their nests or eggs. To avoid violation
of the take provisions of these laws generally requires that project-related disturbance at active
nesting territories be reduced or eliminated during the nesting cycle (February 1 to August 31).
Disturbance that causes nest abandonment and/or loss of reproductive effort (e.g., killing or
abandonment of eggs or young) may be considered “take”’ and is potentially punishable by fines
and/or imprisonment.

The burrowing owl is a Species of Special Concern to California because of declines of suitable
habitat and both localized and statewide population declines. Guidelines for the Implementation
of the California Environmental Quality Act (CEQA) provide that a species be considered as
endangered or “rare” regardless of appearance on a formal list for the purposes of the CEQA
(Guidelines, Section 15380, subsections b and d). The CEQA requires a mandatory findings of
significance if impacts to threatened or endangered species are likely to occur (Sections 21001 (c),
2103; Guidelines 15380, 15064, 15065). To be legally adequate, mitigation measures must be
capable of “avoiding the impact altogether by not taking a certain action or parts of an action”;
“minimizing impacts by limiting the degree or magnitude of the action and its implementation”;
“rectifying the impact by repairing, rehabilitating or restoring the impacted environment”; “or
reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action” (Guidelines, Section 15370). Avoidance or mitigation to reduce impacts
to less than significant levels must be included in a project or the CEQA lead agency must make
and justify findings of overriding considerations.

Impact Assessment

Habitat Assessment

The project site and a 150 meter (approximately 500 ft.) buffer (where possible and appropriate
based on habitat) should be surveyed to assess the presence of burrowing owls and their habitat
(Thomsen 1971, Martin 1973). If occupied habitat is detected on or adjacent to the site, measures
to avoid, minimize, or mitigate the project’s impacts to the species should be incorporated into
the project, including burrow preconstruction surveys to ensure avoidance of direct take. It is
also recommended that preconstruction surveys be conducted if the species was not detected but
is likely to occur on the project site.

C D F G \ E S D
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Burrowing Owl and Burrow Surveys

Burrowing owl and burrow surveys should be conducted during both the wintering and nesting
seasons, unless the species is detected on the first survey. If possible, the winter survey should
be conducted between December 1 and January 31 (when wintering owls are most likely to be
present) and the nesting season survey should be conducted between April 15 and July 15 (the
peak of the breeding season). Surveys conducted from two hours before sunset to one hour after,
or from one hour before to two hours after sunrise, are also preferable.

Surveys should be conducted by walking suitable habitat on the entire project site and (where
possible) in areas within 150 meters (approx. 500 ft.) of the project impact zone. The 150-meter
buffer zone is surveyed to identify burrows and owls outside of the project area which may be
impacted by factors -such as noise and vibration (heavy equipment, etc.) during project
construction. Pedestrian survey transects should be spaced to allow 100 percent visual coverage
of the ground surface. The distance between transect center lines should be no more than 30
meters (approx. 100 ft.) and should be reduced to account for differences in terrain, vegetation
density, and ground surface visibility. To effectively survey large projects (100 acres or larger),
two or more surveyors should be used to walk adjacent transects. To avoid impacts to owls from
surveyors, owls and/or occupied burrows should be avoided by a minimum of 50 meters (approx.
160 ft.) wherever practical. Disturbance to occupied burrows should be avoided during all
seasons.

Definition of Impacts

The following should be considered impacts to the species:

• Disturbance within 50 meters (approx. 160 ft.) Which may result in
harassment of owls at occupied burrows;

• Destruct ion of  natural  and ar t i f ic ia l  burrows (culver ts , concrete
slabs and debris piles that provide shelter to burrowing owls); and

• Destruction and/or degradation of foraging habitat adjacent (within
100 m) of an occupied burrow(s).

Written Report

A report for the project should be prepared for the Department and copies should be submitted
to the Regional contact and to the Wildlife Management Division Bird and Mammal Conservation
Program. The report should include the following information:

C D F G \ E S D
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•

•

•

•

•

• Behavior of owls during the surveys;

• Summary of both winter and nesting season surveys including any productivity
information and a map showing territorial boundaries and home ranges; and

Date and time of visit(s) including name of the qualified biologist conducting
surveys, weather and visibility conditions, and survey methodology;

Description of the site including location, size, topography, vegetation
communities, and animals observed during visit(s);

Assessment of habitat suitability for burrowing owls;

Map and photographs of the site;

Results of transect surveys including a map showing the location of all burrow(s)
(natural or artificial) and owl(s), including the numbers at each burrow if present
and tracks, feathers, pellets, or other items (prey remains, animal scat);

• Any historical information (Natural Diversity Database, Department regional files?
Breeding Bird Survey data, American Birds records, Audubon Society, local bird
club, other biologists, etc.) regarding the presence of burrowing owls on the site.

Mitigation

The objective of these measures is to avoid and minimize impacts to burrowing owls at a project
site and preserve habitat that will support viable owls populations. If burrowing owls are
detected using the project area, mitigation measures to minimize and offset the potential impacts
should be included as enforceable measures during the CEQA process.

Mitigation actions should be carried out from September 1 to January 31 which is prior to the
nesting season (Thomsen 1971, Zam 1974). Since the timing of nesting activity may vary with
latitude and climatic conditions, this time frame should be adjusted accordingly. Preconstruction
surveys of suitable habitat at the project site(s) and buffer zone(s) should be conducted within the
30 days prior to construction to ensure no additional, burrowing owls have established territories
since the initial surveys. If ground disturbing activities are delayed or suspended for more than
30 days after the preconstruction survey, the site should be resurveyed.

Although the mitigation measures may be included as enforceable project conditions in the CEQA
process, it may also be desirable to formalize them in a Memorandum of Understanding (MOU)
between the Department and the project sponsor. An MOU is needed when lands (fee title or
conservation easement) are being transferred to the Department.

CDFG\ESD
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Specific Mitigation Measures

1. Occupied burrows should not be disturbed during the nesting season (February 1 through
August 3 1) unless a qualified biologist approved by the Department verifies through non-
invasive methods that either: (1) the birds have not begun egg-laying and incubation; or
(2) that juveniles from the occupied burrows are foraging independently and are capable
of independent survival.

2. To offset the loss of foraging and burrow habitat on the project site, a minimum of 6.5
acres of foraging habitat (calculated on a 100 m {approx. 300 ft.} foraging radius around
the burrow) per pair or unpaired resident bird, should be acquired and permanently
protected. The protected lands should be adjacent to occupied burrowing owl habitat and
at a location acceptable to the Department. Protection of additional habitat acreage per
pair or unpaired resident bird may be applicable in some instances. The CBOC has also
developed mitigation guidelines (CBOC 1993) that can be incorporated by CEQA lead
agencies and which are consistent with this staff report.

3. When destruction of occupied burrows is unavoidable, existing unsuitable burrows should
be enhanced (enlarged or cleared of debris) or new burrows created (by installing artificial
burrows) at a ratio of 2:1 on the protected lands site. One example of an artificial burrow
design is provided in Attachment A.

4. If owls must be moved away from the disturbance area, passive relocation techniques (as
described below) should be used rather than trapping. At least one or more weeks will
be necessary to accomplish this and allow the owls to acclimate to alternate burrows.

5. The project sponsor should provide funding for long-term management and monitoring
of the protected lands. The monitoring plan should include success criteria, remedial
measures, and an annual report to the Department.

Impact Avoidance

If avoidance is the preferred method of dealing with potential project impacts, then no disturbance
should occur within 50 meters (approx. 160 ft.) of occupied burrows during the nonbreeding
season of September 1 through January 31 or within 75 meters (approx. 250 ft.) during the
breeding season of February 1 through August 31. Avoidance also requires that a minimum of
6.5 acres of foraging habitat be permanently preserved contiguous with occupied burrow sites for
each pair of breeding burrowing owls (with or without dependent young) or single unpaired
resident bird. The configuration of the protected habitat should be approved by the Department.

C D F C \ E S D
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Passive Relocation - With One-Way Doors

Owls should be excluded from burrows in the immediate impact zone and within a 50 meter
(approx. 160 ft.) buffer zone by installing one-way doors in burrow entrances. One-way doors
(e.g., modified dryer vents) should be left in place 48 hours to insure owls have left the burrow
before excavation. Two natural or artificial burrows should be provided for each burrow in the
project area that will be rendered biologically unsuitable. The project area should be monitored
daily for one week to confirm owl use of burrows before excavating burrows in the immediate
impact zone. Whenever possible, burrows should be excavated using hand tools and refilled to
prevent reoccupation. Sections of flexible plastic pipe should be inserted into the tunnels during
excavation to maintain an escape route for any animals inside the burrow.

Passive Relocation - Without One-Way Doors

Two natural or artificial burrows should be provided for each burrow in the project area that will
be rendered biologically unsuitable. The project area should be monitored daily until the owls
have relocated to the new burrows. The formerly occupied burrows may then. be excavated.
Whenever possible, burrows should be excavated using hand tools and refilled to prevent
reoccupation. Sections of flexible plastic pipe should be inserted into burrows during excavation
to maintain an escape route for any animals inside the burrow.

Projects Not Subject to CEQA

The Department is often contacted regarding the presence of burrowing owls on construction
sites, parking lots and other areas for which there is no CEQA action or for which the CEQA
process has been completed. In these situations, the Department should seek to reach agreement
with the project sponsor to implement the specific mitigation measures described above. If they
are unwilling to do so, passive relocation without the aid of one-way doors is their only option
based upon Fish and Game Code 3503.5.
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APPENDIX D 
Air Quality Analysis 

D.1 Introduction to Air Quality Models and Results 
Two separate air quality models were used to quantify criteria pollutant emissions during 
construction and operation of the proposed Project options. The California Air Resources Board 
(CARB) URBEMIS 2002 (version 8.7) model calculates emissions of reactive organic gases 
(ROG), NOx, CO, and PM10 from off-road construction equipment, based on the number and 
type of equipment. Emission factors from the EMFAC2007 model, also supplied by CARB, were 
used to determine on-road vehicle emissions in Yolo County for the years 2012 and 2015. This 
would cover emissions from construction workers and haul trucks as well as operational vehicle 
trips.  Results from the URBEMIS2002 and EMFAC2002 modeling studies are presented below 
in Section 1 and Section 2, respectively. 
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D.2 URBEMIS 2002 v. 8.7 Data 
 
Page: 1 
02/27/2007 3:52 PM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      C:\Documents and Settings\mxm\Desktop\205413 - Yolo 
Regional Water\Revised URBEMIS for Davis Woodland.urb 
Project Name:                   Davis Woodland Project 
Project Location:               Lower Sacramento Valley Air Basin 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Summer) 
 
CONSTRUCTION EMISSION ESTIMATES 
                                                                           PM10      PM10      
PM10  
 *** 2012 ***                       ROG       NOx        CO       SO2     TOTAL    
EXHAUST     DUST  
 TOTALS (lbs/day,unmitigated)     78.36    468.61    668.43      0.01    115.05     15.01    
100.04 
  
 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)      0.00      0.00      0.00      0.00      0.00 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 
 TOTALS (lbs/day,unmitigated)      0.00      0.00      0.00      0.00      0.00 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)      0.00      0.00      0.00      0.00      0.00 
 
  
 
 
Page: 2 
02/27/2007 3:52 PM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      C:\Documents and Settings\mxm\Desktop\205413 - Yolo 
Regional Water\Revised URBEMIS for Davis Woodland.urb 
Project Name:                   Davis Woodland Project 
Project Location:               Lower Sacramento Valley Air Basin 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
 
Construction Start Month and Year: January, 2012 
Construction Duration: 11 
Total Land Use Area to be Developed: 200 acres 
Maximum Acreage Disturbed Per Day: 10 acres 
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Single Family Units: 0 Multi-Family Units: 0 
Retail/Office/Institutional/Industrial Square Footage: 0 
 
CONSTRUCTION EMISSION ESTIMATES UNMITIGATED (lbs/day) 
                                                                       PM10     PM10        
PM10 
    Source                       ROG       NOx        CO       SO2     TOTAL   EXHAUST      
DUST 
 *** 2012*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      
0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      
0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -    100.00         -    
100.00 
Off-Road Diesel                77.75    467.47    655.43         -     14.98     14.98      
0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
Worker Trips                    0.61      1.14     13.00      0.01      0.07      0.03      
0.04 
  Maximum lbs/day              78.36    468.61    668.43      0.01    115.05     15.01    
100.04 
 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel      0.00      0.00      0.00         -      0.00      0.00      
0.00 
Bldg Const Worker Trips         0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
Arch Coatings Off-Gas           0.00         -         -         -         -         -         
- 
Arch Coatings Worker Trips      0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
Asphalt Off-Gas                 0.00         -         -         -         -         -         
- 
Asphalt Off-Road Diesel         0.00      0.00      0.00         -      0.00      0.00      
0.00 
Asphalt On-Road Diesel          0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
Asphalt Worker Trips            0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      
0.00 
 
  Max lbs/day all phases       78.36    468.61    668.43      0.01    115.05     15.01    
100.04 
 
 
 
Phase 3 - Building Construction Assumptions:  Phase Turned OFF 
 
Phase 2 - Site Grading Assumptions 
Start Month/Year for Phase 2: Jan '12 
Phase 2 Duration: 11 months 
On-Road Truck Travel (VMT): 0 
Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Cranes                                190          0.430            8.0 
     8    Excavators                            180          0.580            8.0 
     2    Graders                               174          0.575            8.0 
     4    Off Highway Tractors                  255          0.410            8.0 
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     4    Off Highway Trucks                    417          0.490            8.0 
     4    Other Equipment                       190          0.620            8.0 
     6    Rubber Tired Loaders                  165          0.465            8.0 
     4    Scrapers                              313          0.660            8.0 
     6    Tractor/Loaders/Backhoes               79          0.465            8.0 
 
 
 
 
 
Page: 3 
02/27/2007 3:52 PM 
 
 
 
AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      0.00      0.00      0.00         0      0.00 
 Hearth - No summer emissions 
 Landscaping                      0.00      0.00      0.00      0.00      0.00 
 Consumer Prdcts                  0.00         -         -         -         - 
 Architectural Coatings           0.00         -         -         -         - 
 TOTALS(lbs/day,unmitigated)      0.00      0.00      0.00      0.00      0.00 
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                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
 
TOTAL EMISSIONS (lbs/day)       0.00      0.00      0.00      0.00      0.00 
 
Does not include correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2005  Temperature (F): 85   Season: Summer 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         Diesel 
Light Auto                  56.10            2.30           97.10            0.60 
Light Truck < 3,750   lbs   15.10            4.00           93.40            2.60 
Light Truck  3,751- 5,750   15.50            1.90           96.80            1.30 
Med Truck    5,751- 8,500    6.80            1.50           95.60            2.90 
Lite-Heavy   8,501-10,000    1.00            0.00           80.00           20.00 
Lite-Heavy  10,001-14,000    0.30            0.00           66.70           33.30 
Med-Heavy   14,001-33,000    1.00           10.00           20.00           70.00 
Heavy-Heavy 33,001-60,000    0.80            0.00           12.50           87.50 
Line Haul > 60,000    lbs    0.00            0.00            0.00          100.00 
Urban Bus                    0.10            0.00            0.00          100.00 
Motorcycle                   1.60           87.50           12.50            0.00 
School Bus                   0.30            0.00            0.00          100.00 
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Motor Home                   1.40           14.30           78.60            7.10 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles)  9.7       3.8       4.6       7.8       4.5       4.5 
Rural Trip Length (miles) 16.8       7.1       7.9      14.7       6.6       6.6 
Trip Speeds (mph)         35.0      35.0      35.0      35.0      35.0      35.0 
% of Trips - Residential  27.3      21.2      51.5 
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Changes made to the default values for Land Use Trip Percentages 
 
 
Changes made to the default values for Construction 
 
 
Changes made to the default values for Area 
 
 
Changes made to the default values for Operations 
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D.3 On-Road Vehicle EMFAC 2002 Emission Factors 
for Yolo County 

Table AQ-1: Yolo County Onroad Vehicle Emission Factors – Year 2012 

 
 

 
 

LDA ROG CO NOx PM 10 Paved Road
2012 0.054 2.03 0.16 0.031 lbs/VMT

Entrained
LDT ROG CO NOx PM 10 PM10
2012 0.089 2.991 0.315 0.039 0.00148

M DT ROG CO NOx PM 10
2012 0.1 2.587 0.634 0.042

HDT ROG CO NOx PM 10
2012 0.463 3.358 7.76 0.313

Assum ed average speed of vehicles type to be 35 m ph to and from  the project site.  
Assum ed average distance to and from  the project site to be 10 m iles each way.

,

Em issions = Vehicle Type x Em ission Factor x Miles/Trip x Trips/Day

Note: Doubled trip length to take into account round trips
Mobile Em issions Associated with Construction W orker and Haul trips in 2012

ROG CO Nox PM10
LDV 2012 em issions (gram s/m ile) 0.0715 2.5105 0.2375 0.035

2012 em issions (pounds/m ile) 1.58E-04 5.53E-03 5.24E-04 1.56E-03
Miles/Trip Trips/Day Miles/Day

20 45 900 0.14 4.98 0.47 1.40

MDT ROG CO Nox PM10
2012 em issions (gram s/m ile) 0.1 2.587 0.634 0.042
2012 em issions (pounds/m ile) 2.20E-04 5.70E-03 1.40E-03 1.57E-03
Miles/Trip Trips/Day Miles/Day

20 168 3360 0.74 19.16 4.70 5.28

HDT ROG CO Nox PM10
2012 em issions (gram s/m ile) 0.463 3.358 7.76 0.313
2012 em issions (pounds/m ile) 1.02E-03 7.40E-03 1.71E-02 2.17E-03
Miles/Trip Trips/Day Miles/Day

20 56 1120 1.14 8.29 19.16 2.43

Construction Trip Em issions
2012 - Construction Crew and # Haul Trucks per day
ROG CO Nox PM10

lbs/day 2.0 32.4 24.3 9.1

Em ission Factors

Mobile Source Em issions (pounds per day)

Mobile Source Em issions (pounds per day)

Mobile Source Em issions (pounds per day)
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Table AQ-2: Yolo County Onroad Vehicle Emission Factors – Year 2015 

 
 

LDA ROG CO NOx PM10 Paved Road
2015 0.033 1.463 0.111 0.03 lbs/VMT

Entrained
LDT ROG CO NOx PM10 PM10
2015 0.059 2.259 0.231 0.039 0.00148

MDT ROG CO NOx PM10
2015 0.077 2.119 0.499 0.042

HDT ROG CO NOx PM10
2015 0.364 2.535 5.561 0.244

Assumed average speed of vehicles type to be 35 mph to and from the project site.  
Assumed average distance to and from the project site to be 10 miles each way.

Emissions = Vehicle Type x Emission Factor x Miles/Trip x Trips/Day

Note: Doubled trip length to take into account round trips
Mobile Emissions Associated with Employee and Haul/Delivery Truck Trips, 2015

ROG CO Nox PM10
LDV 2015 emissions (grams/mile) 0.046 1.861 0.171 0.0345

2015 emissions (pounds/mile) 1.01E-04 4.10E-03 3.77E-04 1.56E-03
Miles/Trip Trips/Day Miles/Day

20 17 340 0.03 1.39 0.13 0.53

MDT ROG CO Nox PM10
2015 emissions (grams/mile) 0.077 2.119 0.499 0.042
2015 emissions (pounds/mile) 1.70E-04 4.67E-03 1.10E-03 1.57E-03
Miles/Trip Trips/Day Miles/Day

20 2 40 0.01 0.19 0.04 0.06

HDT ROG CO Nox PM10
2015 emissions (grams/mile) 0.364 2.535 5.561 0.244
2015 emissions (pounds/mile) 8.02E-04 5.59E-03 1.23E-02 2.02E-03
Miles/Trip Trips/Day Miles/Day

20 1 20 0.02 0.11 0.25 0.04

Construction Trip Emissions
2015 - Employee and Truck Trips for Project Ops
ROG CO Nox PM10

lbs/day 0.06 1.69 0.42 0.63

Emission Factors

Mobile Source Emissions (pounds per day)

Mobile Source Emissions (pounds per day)

Mobile Source Emissions (pounds per day)
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EXECUTIVE SUMMARY 
Introduction 

The City of Davis, the University of California, Davis (UC Davis), and the City of Woodland 
(collectively referred to as the Project Partners) are jointly proposing to develop a surface water 
supply for use within each of the Project Partners’ service areas to meet substantial portions of 
their respective water supply needs through 2040. New surface water supplies would become the 
Project Partners’ primary water supply while demands that could not be met with surface water 
supplies would continue to be met with local groundwater supplies.  

The Davis-Woodland Water Supply Project (Project) would acquire a new surface water supply 
from the Sacramento River using a new water intake/diversion facility, untreated and treated-
water conveyance pipelines, and a new water treatment plant (WTP). Surface water diverted from 
the Sacramento River would consist of water appropriated for use by the Project Partners and 
water purchased from upstream users with senior water rights and transferred to the Partners’ 
diversion point. The Project Partners propose to divert up to approximately 46.1 thousand acre-
feet per year (TAF/yr) of surface water from the Sacramento River and convey it for treatment 
and subsequent use in the City of Davis, City of Woodland, and on the UC Davis campus. Local 
groundwater would continue to be used for meeting demands that could not be met with surface 
water supplies. 

The City of Davis is the lead agency for the purposes of complying with the California 
Environmental Quality Act (CEQA) (Public Resources Code Section 21000 et seq.) of 1970 
(as amended), and the CEQA Guidelines for Implementing the California Environmental 
Quality Act (California Code of Regulations, Title 14). The City of Davis has prepared this 
Final Environmental Impact Report (Final EIR) to provide the public and responsible and 
trustee agencies with information about the potential environmental effects of the proposed 
Project and alternatives. 

CEQA Process 
The City of Davis City Council will review this Final EIR for adequacy and consider it for 
certification pursuant to the requirements of Section 15090 of the CEQA Guidelines. If the City 
Council certifies the FEIR and approves the Project, the Council will then be required to adopt 
findings on the feasibility of reducing or avoiding significant environmental effects (CEQA 
Guidelines, Section 15091, (a)) and to adopt a statement of overriding considerations 
identifying the project benefits that outweigh the project’s significant unavoidable effects  
(id., Section 15093). 
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Public Resources Code Section 21081.6, subdivision (a)(1) requires lead agencies to “adopt a 
reporting or monitoring program for the changes made to the project or conditions of project 
approval, adopted in order to mitigate or avoid significant effects on the environment.” Where 
applicable, mitigation measures have been clearly identified in the DEIR. Any mitigation 
measures adopted by the City as conditions for the approval of the project will be included in a 
monitoring and reporting program to verify compliance. The Mitigation Monitoring and 
Reporting Program for the Project is included in Appendix A of this Final EIR. 

When the City Council certifies the adequacy of the Final EIR and approves the project (with the 
accompanying findings, statement of overriding considerations, and Mitigation Monitoring and 
Reporting Program), the City will file a Notice of Determination with both the County Clerk of 
the County of Yolo and the State Clearinghouse. Other responsible agencies making decisions to 
approve or implement the Project will also file Notices of Determination at the times their 
respective actions are undertaken. 

Opportunities for Public Comment 
The City of Davis prepared a Notice of Preparation (NOP) of an EIR and published it on April 
28, 2006.  The NOP was circulated to the public, local, state and federal agencies, and other 
interested parties to solicit comments on the proposed project.  In addition to the 45-day public 
and agency comment period, public scoping sessions were held on May 18, 2006 in Woodland 
and May 22, 2006 in Davis.  Concerns that were raised in response to the NOP and oral 
comments received at the scoping sessions were considered during preparation of the Draft EIR.   

The DEIR was published and circulated to local, state, and federal agencies and to interested 
organizations and individuals to review and comment on the report.  Publication of the Draft EIR 
marked the beginning of a 76-day public review period beginning on April 9, 2007 and ending June 
25, 2007.  Two public meetings on the Draft EIR were held by City of Davis on April 23rd and May 
2nd and one public meeting was held by the City of Woodland on May 16th.   

Notices of Completion were filed with the Yolo County Clerk and Office of Planning Research 
State Clearinghouse when the Notice of Preparation, and Draft EIR were made available for public 
and agency review.   

Copies of the Draft EIR were made available for public review at the following locations: 

• Yolo County Public Library – Davis Branch 
315 E. 14th St. 
Davis, CA 95616 

• City of Davis Community Development Department 
City Hall 
23 Russell Blvd. 
Davis, CA 95616 

• City of Woodland Library 
250 First St. 
Woodland, CA 95695 

• City of Woodland Community Development Department 
City Hall 
300 First St. 
Woodland, CA 95695 

• Shields Library – UC Davis 
Peter J. Shields Ave. 
100 NW Quad 
Davis, CA 95616 

• City of Woodland Public Works Office 
City Hall 
300 First St. 
Woodland, CA 95695 

• City of Davis Public Works Office 
1717 Fifth St. 
Davis, CA 95616 

• Water Resources Association of Yolo County 
34274 State Highway 16 
Woodland, CA 95695 
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Copies of the Draft EIR were distributed along with copies of the Notice of Completion (NOC) 
and Notice of Availability (NOA) to the county clerks offices in the counties with libraries at the 
following locations. 

• Shasta County 
Shasta Public Library 
100 Parkview Ave. 
Redding, CA 96001 

• Tehama County 
Tehama County Library 
645 Madison Street 
Red Bluff, CA 96080 

• Colusa County 
Colusa County Library 
738 Market Street 
Colusa, CA 95932 

• Glenn County 
Willow Public Library 
201 N. Lassen Street 
Willows, CA 95988 

• Sacramento County 
Sacramento Public Library 
828 I Street 
Sacramento, CA 95814 

• Sutter County 
Sutter County 
750 Forbes Ave. 
Yuba City, CA 95991 

 • Yuba County 
Yuba County Library 
302 2nd Street 
Marysville, CA 95901 

The Draft EIR was available for public review at the City of Davis Public Utilities office at 1717 
5th Street Davis, California during the entire review period. The Draft EIR was also accessible for 
review and downloading from the City of Davis’ Davis-Woodland Water Supply Project webpage 
at: http://www.daviswoodland  watersupply.com/watersupply/. 

Written and verbal comments received on the DEIR as well as responses to these comments are 
presented in Chapter 2 of this Final EIR.   

Alternatives Considered During Impact Analysis 
The draft EIR addresses a range of reasonable water supply alternatives to the proposed project 
including: 

• Three diversion/intake locations and corresponding conveyance pipeline alignments 

• 51.8 MGD diversion to serve 2040 planning horizon (Proposed Project) 

• 45.8 MGD diversion to serve a 2030 planning horizon 

• 39.8 MGD diversion to serve existing General Plan horizons 

• 47.8 MGD diversion with aggressive conservation to serve a 2040 planning horizon 

• 106 MGD diversion eliminating all groundwater use to serve a 2040 planning horizon 

• 18.8 MGD diversion along with existing groundwater use to serve a 2040 planning horizon 

In addition, the Draft EIR initially considered the following additional alternatives including: 

• No Development Alternative 

• Tehama-Colusa Canal Extension Alternative 
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• Treatment of Groundwater Supplies Alternative 

• Conservation-Only Alternative 

Selection of the Preferred Alternative 
The Project Partners have considered the potential environmental consequences of constructing and 
operating the various project alternatives and facility location options as part of evaluating and 
selecting a preferred alternative for implementation. In addition to considering potential environmental 
impacts of implementation, the Partners also considered the ability of each alternative to meet project 
objectives, complexity and ease of implementation, regulatory and permitting obstacles, and project 
cost (including construction and long-term operations and maintenance). 

Based on this consideration, the Project Partners have selected the 51 MGD diversion to serve the 
2040 planning horizon using the Option 1 diversion/intake facility,  pipeline conveyance route, 
and water treatment plant (WTP) site, as shown in Figure ES-1.  

Environmentally Superior Alternative 
The Project will have significant and unavoidable impacts on: land use and agriculture, air 
quality, noise, and aesthetic resources.  These significant and unavoidable impacts are associated 
with the construction of the Project components.  Installation of a new diversion/intake facility on 
the Sacramento River would result in significant visual impact in the local area. 

The Project will not have any significant and unavoidable impacts associated with the diversion 
of water supplies from the Sacramento River or the transfer of water supplies from the water 
sellers to the Project Partners.  Therefore, none of the water supply alternatives analyzed in this 
EIR, including the proposed Project, will have any significant environmental impacts.   

The proposed Project is the environmentally superior alternative among the water supply 
alternatives.  The proposed Project will reduce the salt concentrations in the effluent discharged 
from the Project Partners' wastewater treatment facilities.  Water supply Alternatives 1 through 4 
would also reduce the salt concentration in the Project Partners' WWTP effluent, but not to the 
same degree as the proposed Project.  For this reason, the proposed Project is considered the 
environmentally superior water supply alternative. 
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Description of the Project 

Project Objectives 
The three primary objectives of the Proposed Project are to: (1) provide a reliable water supply to 
meet existing and future needs, (2) improve water quality for drinking supply purposes, and  
(3) improve treated wastewater effluent quality discharged by in the City of Davis, City of 
Woodland, and UC Davis through 2040, as required under existing or anticipated future water 
discharge regulations. It is the intent of the Project Partners to achieve these objectives without 
using any irrigation supply in a manner that would cause fallowing of agricultural land.  

These objectives have been developed by the Project Partners in response to challenges posed by 
aging water systems, more stringent drinking water and wastewater discharge standards and 
regulations, and in response to adopted plans that anticipate increases in water demand through 2040.  

Description of Major Project Features 
The Project Partners are proposing to jointly construct and operate a new water diversion facility 
on the Sacramento River that would include associated conveyance facilities and a new WTP. 
Engineering feasibility studies have evaluated various water diversion/intake sites along the 
Sacramento River, WTP locations, and pipeline conveyance routes. The Project consists of the 
following components, which are described in more detail in the following discussion: 

• Diversion /intake facility and untreated water conveyance pipeline 
• Regional water treatment plant 
• Local storage and distribution facilities 
• New groundwater wells in the water sellers’ service areas 

The Project will include diversion and intake facilities to divert surface water from the 
Sacramento River. Pumps and electrical equipment would be installed on the operating floor to 
provide clearance between the bottom of the access bridge and the 100-year flood stage. 

Untreated water diverted from the Sacramento River would be conveyed to the water treatment 
facilities through either a 60-inch-diameter buried pipeline or dual 42-inch-diameter pipelines. 
The conveyance pipeline would be located to minimize potential impact to environmental 
resources including wetlands and associated habitats.  Where appropriate, the pipeline would be 
installed within public rights-of-way to minimize acquisition of additional rights-of-way and 
conflict with adjacent land uses. 

The Project would include a WTP to treat the surface water diverted from the Sacramento River 
so that the water may be used to meet the Project Partners’ water supply needs. As part of the 
Project, a new WTP would be constructed at a location where it can be used to treat surface water 
supplies and distribute treated water to each of the Project Partners. It is expected that the WTP 
would be constructed in stages to correspond with the actual water demands that are anticipated 
to be developed in the Project Partners’ service areas.  
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Local water transmission facilities required for the implementation of this Project include new 
transmission pipelines within the Cities of Davis and Woodland, a new pipeline to serve UC 
Davis, and pump stations, water storage facilities, vaults, and other appurtenant facilities to 
operate and maintain the water supply systems. 

Surface water diversions taking place in accordance with the Project Partners’ water right  
permits would be made in compliance with Standard Water Right Permit Term 91. Term 91 
prohibits surface water diversions when water is being released from CVP or SWP storage 
reservoirs to meet in-basin entitlements, including water quality and environmental standards for 
protection of the Sacramento-San Joaquin Delta. To provide a reliable water supply during such 
conditions, the Project Partners would enter into water supply transfer agreements with several 
senior water rights holders within the Sacramento River watershed. During periods when Term 91 
is in effect, the Project Partners would divert water that is provided by these transfer agreements.  

Groundwater would continue to be used to meet demands that cannot be supplied by the Project. 

Summary of Environmental Impacts 
Table ES-1 presents a summary of the potential environmental impacts and mitigation measures 
associated with the proposed Project. Table ES-2 provides a summary of significant and 
unavoidable impacts that would be anticipated to occur as a result of Project implementation. 
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 c
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 c
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 N
I =
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o 
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ct
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Th

an
-S
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fic
an

t -
im

pa
ct

; L
S

M
 =
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Th
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-S
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ni

fic
an
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ga
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fic
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) 

R
es

id
ua
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m
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ol
d 
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ni

fic
an
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M
iti

ga
tio

n 
M
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re
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O
pt

io
n 

1 
O
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io

n 
2 

O
pt

io
n 

3 
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di

m
en

t. 
Th

e 
re

m
ai

ni
ng
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at
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 b

e 
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sc
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 n
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y 
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io
n 
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 d
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e 
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e 
w
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V
R

W
Q

C
B
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m

en
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r d
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s 
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m
 g

en
er
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tru
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io
n 
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en
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 d
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at
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ith
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an
d 
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ea
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kl
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th
er
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n 
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st
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s 

m
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 b
e 
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e 
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e 

w
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en
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ie
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M
P

s,
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s 
de

sc
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ed
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e 

S
W

P
P

P
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 a
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o 

be
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pl
em

en
te

d,
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s 
ap

pr
op

ria
te

, t
o 

re
ta

in
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re
at
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di

sp
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e 
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ro

un
dw

at
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om

 d
ew

at
er
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g 
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tiv

iti
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iti
on
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 m

ea
su
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s 

sh
al

l i
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de

 b
ut

 
ar

e 
no
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im

ite
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• 

Te
m
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ra

ril
y 

re
ta

in
 p
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pe

d 
gr

ou
nd
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at

er
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s 
ap

pr
op
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te
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ce
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id
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en
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 o
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 b
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e 
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 d
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 m
ea
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e 
C
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ns
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 W
at

er
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y 
H

an
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oo
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tio
n 

7:
 D

ew
at

er
in

g 
O

pe
ra

tio
ns
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00

4)
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ro

un
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at
er

 c
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le
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ed
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w
at

er
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al
l b

e 
te

st
ed
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r c

on
ta

m
in
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n 
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io
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di

sp
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al
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D
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ch
ar

ge
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sh
al

l c
om
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V

R
W

Q
C

B
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m
en

ts
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ro

un
dw

at
er

 d
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ch
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g 
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 im
pl

em
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ce

iv
in

g 
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at
er
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d 
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ra
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s 
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lit
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w
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, d
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 b
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f d

is
ch
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dw
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 b
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at
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r o
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 D
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l b
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 C
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 c
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 m
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ch
ar

ge
 s

uc
h 

th
at

 
th

er
e 

w
ou

ld
 b

e 
a 

ne
t d

ef
ic

it 
in

 a
qu

ife
r v

ol
um

e 
or

 a
 

lo
w

er
in

g 
of

 th
e 

lo
ca

l g
ro

un
dw

at
er

 ta
bl

e 
le

ve
l. 

 

3.
3-

2:
  I

n 
th

e 
ev

en
t t

ha
t g

ro
un

dw
at

er
 d
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l o
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el
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d 
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e 

w
at
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 tr
an

sf
er
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d 

fro
m

 u
ps
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at

er
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ht

s 
ho
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 th
e 

P
ro

je
ct

 P
ar
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er

s 
sh

al
l b

e 
lo
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d 
an

d 
de

si
gn

ed
 to

 b
e 

co
ns
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te

nt
 w

ith
 

si
tin

g 
an

d 
de

si
gn

 c
rit

er
ia

 e
st

ab
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he
d 
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 th

e 
D

W
R

 to
 a

vo
id

 in
te

ra
ct

io
ns

 w
ith

 s
ur

fa
ce

 w
at

er
 

flo
w

s 
of

 th
e 

S
ac

ra
m

en
to

 R
iv

er
. I

nf
or

m
at

io
n 

w
ill

 b
e 

pr
ov

id
ed

 re
ga

rd
in

g 
w

el
l p

er
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ra
tio

ns
 to

 
de

m
on

st
ra

te
 c

on
si

st
en

cy
 w

ith
 D

W
R

 c
rit

er
ia

 fo
r a

vo
id

in
g 

in
te

ra
ct

io
ns

 w
ith

 th
e 

S
ac

ra
m

en
to

 
R

iv
er

 o
r o

th
er

 w
at

er
w

ay
s.

 S
pe

ci
fic

al
ly

, t
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llo

w
in

g 
cr

ite
ria

 s
ha

ll 
be

 fo
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w
ed
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(A
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W

el
ls

 lo
ca

te
d 

be
tw

ee
n 

on
e 

an
d 

tw
o 

m
ile

s 
of

 a
 m

aj
or

 s
ur

fa
ce

 w
at

er
 fe

at
ur

e 
tri
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ry
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th

e 
D

el
ta

 w
ill

 b
e 
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ce

pt
ed

 u
nl

es
s 

on
e 

of
 th

e 
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w

in
g 
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pl

ie
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(1

) 
N

o 
dr

ill
er
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 lo

g 
or

 o
th

er
 s

uf
fic

ie
nt

 in
fo

rm
at

io
n 

is
 s

ub
m

itt
ed

 to
 d

em
on

st
ra

te
 th

at
 

th
e 

w
el

l i
s 

no
t c

on
ne

ct
ed

 to
 th

e 
su

rfa
ce

 w
at

er
 s

ys
te

m
 tr

ib
ut

ar
y 

to
 th

e 
D

el
ta

, o
r  

(2
)  

Th
e 

w
el

l i
s 

pe
rfo

ra
te

d 
ab

ov
e 

50
 fe

et
 a

nd
 in

su
ffi

ci
en

t i
nf

or
m

at
io

n 
is

 s
ub

m
itt

ed
 to

 
de

m
on

st
ra

te
 th

at
 th

e 
w

el
l i

s 
no

t c
on

ne
ct

ed
 to

 th
e 

su
rfa

ce
 w

at
er

 s
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te
m

 tr
ib

ut
ar

y 
to

 th
e 

D
el

ta
. 

(B
) 
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el

ls
 lo
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te

d 
w

ith
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 m
ile
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r l
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s 

fro
m
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 m

aj
or

 s
ur

fa
ce

 w
at

er
 fe

at
ur

e 
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ta

ry
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th

e 
D

el
ta

 w
ill

 b
e 
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pt
ed
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w
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g 
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nd
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e 
m

et
: 

(1
) 

Th
e 
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pe
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os

t p
er
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tio
ns

 s
ta

rt 
be

lo
w
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50

 fe
et

, o
r: 

(2
) 

Th
e 

up
pe

rm
os

t p
er
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ra

tio
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ta

rt 
be

tw
ee

n 
10

0 
an

d 
15

0 
fe

et
 a

nd
: 

Th
er

e 
is

 a
 s

ur
fa

ce
 a

nn
ul

ar
 s

ea
l t

o 
at

 le
as

t 2
0 

fe
et

; a
nd

  
Th

er
e 

is
 a

 to
ta

l o
f a

t l
ea

st
 5

0-
pe

rc
en

t f
in

e-
gr

ai
ne

d 
m

at
er

ia
ls

 in
 th

e 
in

te
rv

al
 

ab
ov

e 
10

0 
fe

et
; a

nd
 

Th
er

e 
is

 a
t l

ea
st

 o
ne

 fi
ne

-g
ra

in
ed

 la
ye

r t
ha

t e
xc

ee
ds

 4
0 

fe
et

 in
 th

ic
kn

es
s 

in
 th

e 
in

te
rv

al
 a

bo
ve

 1
00

 fe
et

; o
r  

(3
) 

O
th

er
 in

fo
rm

at
io

n 
is

 p
ro

vi
de

d 
to

 D
W

R
 a

nd
 U

S
B

R
 th

at
 d

em
on

st
ra

te
s 

th
at

 th
e 

w
el

l i
s 

no
t i

n 
co

nn
ec

tio
n 

w
ith

 th
e 

su
rfa

ce
 w

at
er

 s
ys

te
m

 tr
ib

ut
ar

y 
to

 th
e 

D
el

ta
   

(C
) 

W
el

ls
 lo

ca
te

d 
be

tw
ee

n 
on

e 
ha

lf 
an

d 
on

e 
m

ile
 o

f m
in

or
 s

ur
fa

ce
 w

at
er

 fe
at

ur
es

 tr
ib

ut
ar

y 
to

 th
e 

D
el

ta
 w

ill
 b

e 
ac

ce
pt

ed
 u

si
ng

 th
e 

sa
m

e 
cr

ite
ria

 li
st

ed
 fo

r (
A

) a
bo

ve
. 

(D
) 

W
el

ls
 lo

ca
te

d 
w

ith
in

 o
ne

-h
al

f m
ile

 o
r l

es
s 

fro
m

 a
 m

in
or

 s
ur

fa
ce

 w
at

er
 fe

at
ur

e 
tri

bu
ta

ry
 

to
 th

e 
D

el
ta

 w
ill

 b
e 

ap
pr

ov
ed

 u
si

ng
 th

e 
us

in
g 

th
e 

sa
m

e 
cr

ite
ria

 li
st

ed
 fo

r (
B

) a
bo

ve
 

(D
W

R
, 2

00
2)

. 

LS
 

LS
 

LS
 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
3 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

SE
CT

IO
N 

3.4
. D

RA
IN

AG
E 

AN
D 

FL
OO

DP
LA

IN
S 

 
 

 

Im
pa

ct
 3

.4
-1

:  
P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 

su
bs

ta
nt

ia
lly

 a
lte

r t
he

 e
xi

st
in

g 
dr

ai
na

ge
 p

at
te

rn
s 

of
 

th
e 

pr
op

os
ed

 P
ro

je
ct

 s
ite

 o
r a

re
a 

in
 a

 m
an

ne
r t

ha
t 

w
ou

ld
 re

su
lt 

in
 s

ub
st

an
tia

l e
ro

si
on

 o
r s

ilt
at

io
n 

on
- o

r 
of

fs
ite

.  
 

Im
pl

em
en

t M
ea

su
re

s 
3.

3-
1a

 a
nd

 3
.3

-1
b.

 
 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-2

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 s
ub

st
an

tia
lly

 a
lte

r 
th

e 
ex

is
tin

g 
dr

ai
na

ge
 p

at
te

rn
, a

nd
 in

 tu
rn

, w
ou

ld
 

in
cr

ea
se

 lo
ca

l s
to

rm
 ru

no
ff 

th
at

 w
ou

ld
 e

xc
ee

d 
th

e 
ca

pa
ci

ty
 o

f o
ns

ite
 d

ra
in

ag
e 

sy
st

em
s,

 o
r c

re
at

e 
lo

ca
liz

ed
 fl

oo
di

ng
 o

r c
on

tri
bu

te
 to

 a
 c

um
ul

at
iv

e 
flo

od
in

g 
im

pa
ct

 d
ow

ns
tre

am
. 

3.
4-

2:
  A

 d
ra

in
ag

e 
pl

an
 s

ha
ll 

be
 p

re
pa

re
d 

an
d 

im
pl

em
en

te
d 

fo
r t

he
 d

iv
er

si
on

/in
ta

ke
 a

nd
 

W
TP

 s
ite

.  
Th

e 
dr

ai
na

ge
 p

la
n 

sh
al

l i
nc

lu
de

 m
ea

su
re

s 
to

 in
fil

tra
te

, r
et

ai
n,

 o
r o

th
er

w
is

e 
ch

an
ne

l r
un

of
f a

w
ay

 fr
om

 a
re

as
 o

f o
pe

n 
so

il 
an

d 
ot

he
r f

ea
tu

re
s 

su
bj

ec
t t

o 
er

os
io

n 
or

 
flo

od
in

g.
  R

ec
ei

vi
ng

 d
ra

in
ag

e 
di

tc
he

s 
or

 c
an

al
s 

sh
al

l b
e 

si
ze

d 
ap

pr
op

ria
te

ly
 to

 c
on

ta
in

 
an

tic
ip

at
ed

 s
to

rm
w

at
er

 fl
ow

s.
 R

un
of

f w
at

er
s 

sh
al

l b
e 

di
sc

ha
rg

ed
 in

 a
 m

an
ne

r t
o 

pr
ev

en
t 

do
w

ns
tre

am
 o

r o
ffs

ite
 fl

oo
di

ng
, e

ro
si

on
, o

r s
ed

im
en

ta
tio

n.
  

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-3

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
re

at
e 

or
 c

on
tri

bu
te

 
ru

no
ff 

w
at

er
 th

at
 w

ou
ld

 e
xc

ee
d 

th
e 

ca
pa

ci
ty

 o
f 

ex
is

tin
g 

or
 p

la
nn

ed
 s

to
rm

w
at

er
 d

ra
in

ag
e 

sy
st

em
s 

or
 

pr
ov

id
e 

su
bs

ta
nt

ia
l a

dd
iti

on
al

 s
ou

rc
es

 o
f p

ol
lu

te
d 

ru
no

ff.
 

3.
4-

3:
  M

iti
ga

tio
n 

m
ea

su
re

 3
.3

-1
a 

sh
al

l b
e 

im
pl

em
en

te
d 

to
 re

du
ce

 p
ot

en
tia

l i
m

pa
ct

s 
fro

m
 

ch
an

ge
s 

to
 ru

no
ff 

to
 le

ss
 th

an
 s

ig
ni

fic
an

t. 
A

dd
iti

on
al

ly
, s

to
rm

w
at

er
 ru

no
ff 

sh
al

l b
e 

di
sc

ha
rg

ed
 in

to
 a

 d
ra

in
ag

e 
di

tc
h 

or
 c

an
al

 s
iz

ed
 a

pp
ro

pr
ia

te
ly

 to
 a

cc
ep

t d
is

ch
ar

ge
 fr

om
 

P
ro

je
ct

 fa
ci

lit
ie

s.
  

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-4

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 p
la

ce
 w

ith
in

 a
 1

00
-

ye
ar

 fl
oo

d 
ha

za
rd

 a
re

a 
st

ru
ct

ur
es

 w
hi

ch
 w

ou
ld

 
im

pe
de

 o
r r

ed
ire

ct
 fl

oo
d 

flo
w

s.
 

3.
4-

4:
  T

he
 d

iv
er

si
on

/in
ta

ke
 s

ha
ll 

in
co

rp
or

at
e 

a 
de

si
gn

 to
 m

in
im

iz
e 

ch
an

ge
s 

to
 fl

oo
d 

flo
w

 
el

ev
at

io
n 

an
d 

ac
cu

m
ul

at
io

n 
of

 fl
oa

tin
g 

de
br

is
. T

he
se

 d
es

ig
n 

fe
at

ur
es

 w
ou

ld
 re

du
ce

 a
ny

 
po

te
nt

ia
l i

m
pa

ct
s 

to
 le

ss
 th

an
 s

ig
ni

fic
an

t. 
  

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-5

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 e
xp

os
e 

pe
op

le
 o

r 
st

ru
ct

ur
es

 to
 a

 s
ig

ni
fic

an
t r

is
k 

of
 lo

ss
, i

nj
ur

y,
 o

r d
ea

th
 

in
vo

lv
in

g 
flo

od
in

g,
 in

cl
ud

in
g 

flo
od

in
g 

as
 a

 re
su

lt 
of

 
th

e 
fa

ilu
re

 o
f a

 le
ve

e 
 

or
 d

am
. 

3.
4-

5a
:  

Le
ve

e 
in

te
gr

ity
 s

ha
ll 

no
t b

e 
de

gr
ad

ed
 b

y 
P

ro
je

ct
 im

pl
em

en
ta

tio
n 

an
d 

th
e 

P
ro

je
ct

 
P

ar
tn

er
s 

sh
al

l e
ns

ur
e 

th
at

 a
ll 

co
ns

tru
ct

io
n 

ac
tiv

iti
es

 a
bi

de
 b

y 
ap

pl
ic

ab
le

 R
ec

la
m

at
io

n 
D

is
tri

ct
 g

ui
de

lin
es

 fo
r l

ev
ee

 d
is

tu
rb

an
ce

.  
S

pe
ci

fic
al

ly
, t

he
 R

ec
la

m
at

io
n 

D
is

tri
ct

s 
lis

te
d 

in
 

Ta
bl

e 
3.

4-
6 

sh
al

l b
e 

co
ns

ul
te

d 
du

rin
g 

in
ta

ke
 fa

ci
lit

y 
an

d 
un

tre
at

ed
 w

at
er

 p
ip

el
in

e 
en

gi
ne

er
in

g.
 

LS
M

 
LS

M
 

LS
M

 

 
3.

4-
5b

: T
o 

en
su

re
 th

at
 le

ve
e 

in
te

gr
ity

 is
 n

ot
 d

eg
ra

de
d 

by
 th

e 
P

ro
je

ct
, c

on
st

ru
ct

io
n 

ac
tiv

iti
es

 
sh

al
l a

bi
de

 b
y 

ap
pl

ic
ab

le
 R

ec
la

m
at

io
n 

D
is

tri
ct

 g
ui

de
lin

es
 fo

r l
ev

ee
 d

is
tu

rb
an

ce
.  

S
pe

ci
fic

al
ly

, t
he

 R
ec

la
m

at
io

n 
D

is
tri

ct
s 

lis
te

d 
in

 T
ab

le
 3

.4
-6

 s
ha

ll 
be

 c
on

su
lte

d 
du

rin
g 

in
ta

ke
 

fa
ci

lit
y 

an
d 

un
tre

at
ed

 w
at

er
 p

ip
el

in
e 

en
gi

ne
er

in
g.

 
 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
4 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.4
-6

.  
D

ew
at

er
in

g 
of

 e
xc

av
at

ed
 a

re
as

 d
ur

in
g 

co
ns

tru
ct

io
n 

in
 a

re
as

 o
f s

ha
llo

w
 g

ro
un

dw
at

er
 w

ou
ld

 
af

fe
ct

 s
ur

fa
ce

 w
at

er
 q

ua
lit

y 

3.
4-

6:
  M

iti
ga

tio
n 

m
ea

su
re

 3
.3

-1
b 

sh
al

l b
e 

im
pl

em
en

te
d 

to
 p

re
ve

nt
 d

eg
ra

da
tio

n 
of

 s
ur

fa
ce

 
w

at
er

 q
ua

lit
y 

re
su

lti
ng

 fr
om

 d
ew

at
er

in
g 

of
 e

xc
av

at
ed

 a
re

as
 d

ur
in

g 
co

ns
tru

ct
io

n.
 

A
dd

iti
on

al
ly

, w
at

er
 fr

om
 d

ew
at

er
in

g 
of

 e
xc

av
at

ed
 a

re
as

 s
ha

ll 
be

 d
is

ch
ar

ge
d 

in
to

 a
 

dr
ai

na
ge

 d
itc

h 
or

 c
an

al
 s

iz
ed

 a
pp

ro
pr

ia
te

ly
 to

 a
cc

ep
t t

he
 d

is
ch

ar
ge

, o
r s

ha
ll 

be
 la

nd
-

ap
pl

ie
d 

to
 a

n 
ar

ea
 s

uf
fic

ie
nt

 to
 re

ce
iv

e 
th

e 
di

sc
ha

rg
e 

w
ith

ou
t c

re
at

in
g 

ad
di

tio
na

l r
un

of
f. 

 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-7

:  
R

em
ov

al
 a

nd
 s

to
ck

pi
lin

g 
of

 tr
en

ch
 

sp
oi

ls
 d

ur
in

g 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 re

le
as

e 
ch

em
ic

al
s 

or
 s

po
ils

 in
to

 th
e 

su
rr

ou
nd

in
g 

en
vi

ro
nm

en
t a

nd
 a

ffe
ct

 s
ur

fa
ce

 w
at

er
 q

ua
lit

y.
 

3.
4-

7:
 T

re
nc

h 
an

d 
tu

nn
el

 s
po

ils
 s

ha
ll 

be
 te

st
ed

 p
rio

r t
o 

th
ei

r r
ep

la
ce

m
en

t b
ac

k 
in

to
 

ex
ca

va
te

d 
ar

ea
s 

or
 tr

an
sp

or
te

d 
to

 o
ffs

ite
 d

is
po

sa
l. 

If 
fo

un
d 

to
 b

e 
co

nt
am

in
at

ed
 b

y 
lu

br
ic

at
io

n 
an

d 
hy

dr
au

lic
 fl

ui
ds

, s
po

ils
 w

ill
 b

e 
co

lle
ct

ed
 a

nd
 d

is
po

se
d 

of
 a

t a
 p

er
m

itt
ed

 
w

as
te

 d
is

po
sa

l f
ac

ili
ty

. S
po

ils
 c

on
ta

in
in

g 
hi

gh
 v

ol
um

es
 o

f w
at

er
 s

ha
ll 

be
 d

et
ai

ne
d 

an
d 

al
lo

w
ed

 to
 s

et
tle

 to
 re

du
ce

 tu
rb

id
ity

.  

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-8

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 th
e 

m
an

ag
em

en
t a

nd
 m

ai
nt

en
an

ce
 o

f l
ev

ee
s 

or
 o

th
er

 
flo

od
 c

on
tro

l f
ac

ili
tie

s.
 

3.
4-

8:
  T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l e
ns

ur
e 

th
at

 P
ro

je
ct

 c
on

st
ru

ct
io

n 
an

d 
op

er
at

io
ns

 d
o 

no
t 

co
nf

lic
t w

ith
 th

e 
m

an
ag

em
en

t a
nd

 m
ai

nt
en

an
ce

 o
f l

ev
ee

s 
an

d 
ot

he
r f

lo
od

 c
on

tro
l 

st
ru

ct
ur

es
. P

ro
je

ct
 c

on
st

ru
ct

io
n 

an
d 

op
er

at
io

ns
 s

ha
ll 

co
nf

or
m

 to
 e

ng
in

ee
rin

g 
cr

ite
ria

 a
nd

 
ot

he
r r

ec
la

m
at

io
n 

di
st

ric
t r

eq
ui

re
m

en
ts

, p
er

 th
e 

re
qu

ire
m

en
ts

 o
f M

iti
ga

tio
n 

M
ea

su
re

 3
.4

-5
b.

 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.4
-9

: T
he

 P
ro

je
ct

 w
ou

ld
 e

xp
os

e 
pe

op
le

 o
r 

st
ru

ct
ur

es
 to

 a
 s

ig
ni

fic
an

t r
is

k 
of

 lo
ss

, i
nj

ur
y,

 o
r d

ea
th

 
in

vo
lv

in
g 

in
un

da
tio

n 
by

 s
ei

ch
e,

 ts
un

am
i, 

or
 m

ud
flo

w
. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
N

I 
N

I 
N

I 

SE
CT

IO
N 

3.5
. L

AN
D 

US
E 

AN
D 

AG
RI

CU
LT

UR
E 

 
 

 

Im
pa

ct
 3

.5
-1

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 p
hy

si
ca

lly
 d

iv
id

e 
an

 
es

ta
bl

is
he

d 
co

m
m

un
ity

.  
N

o 
m

iti
ga

tio
n 

re
qu

ire
d 

N
I 

N
I 

N
I 

Im
pa

ct
 3

.5
-2

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 a
ny

 
ap

pl
ic

ab
le

 la
nd

 u
se

 p
la

n,
 p

ol
ic

y 
or

 re
gu

la
tio

n 
of

 a
n 

ag
en

cy
 w

ith
 ju

ris
di

ct
io

n 
ov

er
 th

e 
pr

oj
ec

t a
do

pt
ed

  
fo

r t
he

 p
ur

po
se

 o
f a

vo
id

in
g 

or
 m

iti
ga

tin
g 

an
 

en
vi

ro
nm

en
ta

l e
ffe

ct
.  

3.
5-

2:
 If

 th
e 

O
pt

io
n 

3 
W

TP
 is

 s
el

ec
te

d 
fo

r d
ev

el
op

m
en

t, 
th

e 
zo

ni
ng

 o
f t

he
 O

pt
io

n 
3 

si
te

 
sh

al
l b

e 
ch

an
ge

d 
so

 th
at

 it
 w

ou
ld

 n
o 

lo
ng

er
 c

on
fli

ct
 w

ith
 in

st
al

la
tio

n 
an

d 
op

er
at

io
n 

of
 a

 
W

TP
-r

el
at

ed
 la

nd
 u

se
. 

N
I 

N
I 

LS
M

 

Im
pa

ct
 3

.5
-3

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 
ex

is
tin

g 
zo

ni
ng

 fo
r a

gr
ic

ul
tu

ra
l u

se
 o

r a
 W

ill
ia

m
so

n 
A

ct
 c

on
tra

ct
 in

 a
n 

ar
ea

 in
 w

hi
ch

 c
on

tin
ue

d 
ag

ric
ul

tu
re

 is
 e

co
no

m
ic

al
ly

 v
ia

bl
e.

  
 

Im
pl

em
en

t M
ea

su
re

 3
.5

-2
. 

N
I 

N
I 

LS
M

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
5 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

5-
3:

 T
he

 lo
ca

tio
n 

of
 th

e 
O

pt
io

n 
2 

di
ve

rs
io

n/
in

ta
ke

 p
um

p 
st

at
io

n 
sh

al
l r

el
oc

at
ed

 to
 la

nd
s 

no
t w

ith
in

 W
ill

ia
m

so
n 

A
ct

 c
on

tra
ct

 o
r t

o 
la

nd
s 

w
he

re
 c

ha
ng

e 
in

 la
nd

 u
se

 w
ou

ld
 n

ot
 a

ffe
ct

 
W

ill
ia

m
so

n 
A

ct
 c

on
tra

ct
 re

qu
ire

m
en

ts
. 

 
 

 

Im
pa

ct
 3

.5
-4

:  
C

on
st

ru
ct

io
n 

of
 th

e 
pr

op
os

ed
 P

ro
je

ct
 

w
ou

ld
 in

vo
lv

e 
ch

an
ge

s 
in

 th
e 

ex
is

tin
g 

en
vi

ro
nm

en
t 

th
at

, d
ue

 to
 it

s 
lo

ca
tio

n 
or

 n
at

ur
e,

 w
ou

ld
 re

su
lt 

in
 

co
nv

er
si

on
 o

f F
ar

m
la

nd
, t

o 
no

n-
ag

ric
ul

tu
ra

l u
se

s.
 

3.
5-

4a
:  

Th
e 

w
at

er
 c

on
ve

ya
nc

e 
or

 tr
an

sm
is

si
on

 p
ip

el
in

es
 s

ha
ll 

be
 in

st
al

le
d 

at
 a

 d
ep

th
 

(to
 th

e 
to

p 
of

 th
e 

pi
pe

) r
an

gi
ng

 fr
om

 4
 to

 7
 fe

et
 b

el
ow

 th
e 

gr
ou

nd
 s

ur
fa

ce
. I

ns
ta

lla
tio

n 
at

 th
is

 d
ep

th
 s

ho
ul

d 
be

 s
uf

fic
ie

nt
 to

 a
vo

id
 c

on
fli

ct
 w

ith
 e

xp
ec

te
d 

ag
ric

ul
tu

ra
l 

pr
od

uc
tio

n 
ac

tiv
iti

es
. F

in
al

 d
ep

th
 s

ha
ll 

be
 e

st
ab

lis
he

d 
in

 c
on

su
lta

tio
n 

w
ith

 a
n 

ag
ric

ul
tu

ra
l s

pe
ci

al
is

t a
nd

 la
nd

ow
ne

rs
 to

 e
ns

ur
e 

no
 c

on
fli

ct
 w

ith
 fu

tu
re

 a
gr

ic
ul

tu
ra

l 
pr

ac
tic

es
. 

LS
M

 
S

U
 

S
U

 

 
3.

5-
4b

: T
he

 P
ro

je
ct

 P
ar

tn
er

s 
w

ill
 e

st
ab

lis
h 

pe
rm

an
en

t P
rim

e 
Fa

rm
la

nd
 a

gr
ic

ul
tu

ra
l 

co
ns

er
va

tio
n 

ea
se

m
en

t a
t a

 ra
tio

 o
f 2

:1
 fo

r t
he

 a
cr

ea
ge

 o
f P

rim
e 

Fa
rm

la
nd

 th
at

 w
ou

ld
 b

e 
pe

rm
an

en
tly

 d
is

pl
ac

ed
 w

ith
 P

ro
je

ct
 d

ev
el

op
m

en
t. 

 

 
 

 

Im
pa

ct
 3

.5
-5

: O
pe

ra
tio

n 
of

 th
e 

P
ro

je
ct

 w
ou

ld
 c

on
ve

rt 
ec

on
om

ic
al

ly
 v

ia
bl

e 
P

rim
e 

Fa
rm

la
nd

, U
ni

qu
e 

Fa
rm

la
nd

, o
r F

ar
m

la
nd

 o
f S

ta
te

w
id

e 
Im

po
rta

nc
e 

as
 

sh
ow

n 
on

 m
ap

s 
pr

ep
ar

ed
 p

ur
su

an
t t

o 
th

e 
Fa

rm
la

nd
 

M
ap

pi
ng

 a
nd

 M
on

ito
rin

g 
P

ro
gr

am
, t

o 
no

n-
ag

ric
ul

tu
ra

l u
se

. 
 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
N

I 
N

I 
N

I 

SE
CT

IO
N 

3.6
. B

IO
LO

GI
CA

L 
RE

SO
UR

CE
S 

 
 

 

Im
pa

ct
 3

.6
-1

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 in
te

rfe
re

 
su

bs
ta

nt
ia

lly
 w

ith
 th

e 
m

ov
em

en
t o

f a
ny

 n
at

iv
e 

re
si

de
nt

 o
r w

ild
lif

e 
sp

ec
ie

s 
or

 w
ith

 e
st

ab
lis

he
d 

na
tiv

e 
re

si
de

nt
 o

r m
ig

ra
to

ry
 n

at
iv

e 
w

ild
lif

e 
co

rr
id

or
s,

 o
r 

im
pe

de
 th

e 
us

e 
of

 w
ild

lif
e 

nu
rs

er
y 

si
te

s.
 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

fo
r I

m
pa

ct
s 

3.
6-

4,
 3

.6
-5

, 3
.6

-6
, a

nd
 3

.6
-7

. 
LS

M
 

LS
M

 
LS

M
 

Im
pa

ct
 3

.6
-2

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 a
ny

 
lo

ca
l p

ol
ic

ie
s 

or
 o

rd
in

an
ce

s 
pr

ot
ec

tin
g 

bi
ol

og
ic

al
 

re
so

ur
ce

s,
 s

uc
h 

as
 a

 tr
ee

 p
re

se
rv

at
io

n 
po

lic
y 

or
 

or
di

na
nc

e.
 

3.
6-

2:
  P

rio
r t

o 
co

ns
tru

ct
io

n,
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l e
va

lu
at

e 
im

pa
ct

s 
to

 tr
ee

s 
w

ith
in

 th
e 

C
ity

 
of

 D
av

is
 c

ity
 li

m
its

 a
nd

 s
ub

m
it 

th
e 

ev
al

ua
tio

n 
to

 th
e 

C
ity

 fo
r r

ev
ie

w
. I

f d
ee

m
ed

 n
ec

es
sa

ry
, 

P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l a

pp
ly

 fo
r a

 p
er

m
it 

an
d 

ab
id

e 
by

 a
ny

 p
er

m
it 

re
qu

ire
m

en
ts

 fo
r t

re
e 

pr
un

in
g 

or
 re

m
ov

al
. I

n 
ad

di
tio

n,
 s

en
si

tiv
e 

ha
bi

ta
ts

 a
nd

 w
ild

lif
e 

sh
al

l b
e 

id
en

tif
ie

d 
an

d 
pr

ot
ec

te
d 

fo
r p

ro
je

ct
s 

w
ith

in
 th

e 
C

ity
 o

f D
av

is
, u

nd
er

 th
e 

H
A

B
 1

.1
 p

ol
ic

y.
 

 

LS
M

 
LS

M
 

LS
M

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
6 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.6
-3

:  
Th

e 
Pr

oj
ec

t w
ou

ld
 c

on
flic

t w
ith

 th
e 

pr
ov

isi
on

s 
of

 a
n 

ad
op

te
d 

H
ab

ita
t C

on
se

rv
at

io
n 

Pl
an

, N
at

ur
al

 
C

om
m

un
ity

 C
on

se
rv

at
io

n 
Pl

an
, o

r o
th

er
 a

pp
ro

ve
d 

lo
ca

l, 
re

gi
on

al
, o

r s
ta

te
 h

ab
ita

t c
on

se
rv

at
io

n 
pl

an
. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
N

I 
N

I 
N

I 

Im
pa

ct
 3

.6
-4

:  
C

on
st

ru
ct

io
n 

of
 th

e 
in

ta
ke

 fa
ci

lit
y 

w
ou

ld
 h

av
e 

a 
su

bs
ta

nt
ia

l a
dv

er
se

 e
ffe

ct
 o

n 
fis

h 
or

 
ot

he
r a

qu
at

ic
 s

pe
ci

es
, s

uc
h 

as
 b

y 
in

cr
ea

si
ng

 
tu

rb
id

ity
, d

eg
ra

di
ng

 w
at

er
 q

ua
lit

y 
or

 o
th

er
w

is
e 

al
te

rin
g 

su
ita

bl
e 

aq
ua

tic
 h

ab
ita

t. 

3.
6-

4a
:  

Im
pl

em
en

ta
tio

n 
of

 M
iti

ga
tio

n 
M

ea
su

re
 3

.4
-1

a 
(im

pl
em

en
ta

tio
n 

of
 a

 S
to

rm
w

at
er

 
P

ol
lu

tio
n 

P
re

ve
nt

io
n 

P
la

n 
(S

W
P

P
P

) a
nd

 e
ro

si
on

 c
on

tro
l m

ea
su

re
s)

, a
s 

w
el

l a
s 

B
es

t 
M

an
ag

em
en

t P
ra

ct
ic

es
 (B

M
P

s)
 fo

r c
on

st
ru

ct
io

n 
ac

tiv
iti

es
, w

ou
ld

 re
du

ce
 p

ot
en

tia
l i

m
pa

ct
s 

to
 s

pe
ci

al
-s

ta
tu

s 
fis

he
rie

s 
sp

ec
ie

s 
an

d 
ha

bi
ta

t r
es

ul
tin

g 
fro

m
 s

ed
im

en
ta

tio
n 

an
d 

tu
rb

id
ity

. 
S

pe
ci

fic
 m

ea
su

re
s 

ai
m

ed
 a

t p
ro

te
ct

in
g 

fis
he

rie
s 

re
so

ur
ce

s 
in

cl
ud

e:
  

• 
A

ll 
in

st
re

am
 c

on
st

ru
ct

io
n 

ac
tiv

iti
es

 w
ill

 b
e 

co
nd

uc
te

d 
du

rin
g 

th
e 

lo
w

-fl
ow

 p
er

io
d 

of
 A

pr
il 

15
 th

ro
ug

h 
O

ct
ob

er
 1

5.
  

• 
S

ed
im

en
t c

ur
ta

in
s 

w
ill

 b
e 

pl
ac

ed
 a

ro
un

d 
th

e 
co

ns
tru

ct
io

n 
or

 m
ai

nt
en

an
ce

 z
on

e 
to

 p
re

ve
nt

 s
ed

im
en

t d
is

tu
rb

ed
 d

ur
in

g 
tre

nc
hi

ng
 a

ct
iv

iti
es

 fr
om

 b
ei

ng
 tr

an
sp

or
te

d 
an

d 
de

po
si

te
d 

ou
ts

id
e 

of
 th

e 
co

ns
tru

ct
io

n 
zo

ne
.  

• 
S

ilt
 fe

nc
in

g 
w

ill
 b

e 
in

st
al

le
d 

in
 a

ll 
ar

ea
s 

w
he

re
 c

on
st

ru
ct

io
n 

oc
cu

rs
 w

ith
in

 1
00

 
fe

et
 o

f k
no

w
n 

or
 p

ot
en

tia
l s

te
el

he
ad

 h
ab

ita
t. 

• 
Fr

es
h 

co
nc

re
te

 w
ill

 b
e 

is
ol

at
ed

 fr
om

 w
et

te
d 

ch
an

ne
ls

 fo
r a

 p
er

io
d 

of
 3

0 
da

ys
 

af
te

r i
t i

s 
po

ur
ed

. I
f a

 3
0-

da
y 

cu
rin

g 
pe

rio
d 

is
 n

ot
 fe

as
ib

le
, a

 c
on

cr
et

e 
se

al
an

t 
ap

pr
ov

ed
 fo

r u
se

 in
 fi

sh
er

ie
s 

ha
bi

ta
t m

ay
 b

e 
ap

pl
ie

d 
to

 th
e 

su
rfa

ce
s 

of
 th

e 
co

nc
re

te
 s

tru
ct

ur
e.

 If
 a

 s
ea

la
nt

 is
 u

se
d,

 th
e 

m
an

uf
ac

tu
re

r’s
 g

ui
de

lin
es

 fo
r d

ry
in

g 
tim

es
 w

ill
 b

e 
fo

llo
w

ed
 b

ef
or

e 
re

es
ta

bl
is

hi
ng

 s
ur

fa
ce

 fl
ow

s 
w

ith
in

 th
e 

w
or

k 
ar

ea
. 

• 
S

po
il 

si
te

s 
(c

on
cr

et
e 

w
as

h 
ar

ea
s)

 w
ill

 b
e 

lo
ca

te
d 

so
 th

ey
 d

o 
no

t d
ra

in
 d

ire
ct

ly
 

in
to

 th
e 

S
ac

ra
m

en
to

 R
iv

er
. I

f a
 s

po
il 

si
te

 d
ra

in
s 

in
to

 th
e 

S
ac

ra
m

en
to

 R
iv

er
, c

at
ch

 
ba

si
ns

 w
ill

 b
e 

co
ns

tru
ct

ed
 to

 in
te

rc
ep

t s
ed

im
en

t b
ef

or
e 

it 
re

ac
he

s 
th

e 
ch

an
ne

l. 
S

po
il 

si
te

s 
w

ill
 b

e 
gr

ad
ed

 to
 re

du
ce

 th
e 

po
te

nt
ia

l f
or

 e
ro

si
on

. 

LS
M

 
LS

M
 

LS
M

 

 
3.

6-
4b

: I
ns

ta
lla

tio
n 

of
 th

e 
co

ffe
rd

am
 fo

r c
on

st
ru

ct
io

n 
of

 th
e 

in
ta

ke
 s

tru
ct

ur
e 

is
 e

xp
ec

te
d 

to
 

re
su

lt 
in

 s
ho

rt-
te

rm
 in

cr
ea

se
s 

in
 lo

ca
l s

us
pe

nd
ed

 s
ed

im
en

t c
on

ce
nt

ra
tio

ns
 th

at
 m

ay
 a

ffe
ct

 
th

e 
di

st
rib

ut
io

n 
an

d 
be

ha
vi

or
 o

f s
en

si
tiv

e 
fis

h 
sp

ec
ie

s 
an

d 
th

ei
r h

ab
ita

t. 
 T

o 
av

oi
d 

an
d 

m
in

im
iz

e 
th

es
e 

im
pa

ct
s,

 s
ite

 p
re

pa
ra

tio
n 

an
d 

in
st

al
la

tio
n 

of
 th

e 
sh

ee
t p

ile
 c

of
fe

rd
am

 w
ill

 
oc

cu
r d

ur
in

g 
th

e 
su

m
m

er
 a

nd
 fa

ll.
 

 
 

 

 
3.

6-
4c

:  
In

 o
rd

er
 to

 o
ffs

et
 th

e 
pe

rm
an

en
t l

os
s 

of
 0

.1
 a

cr
es

 o
f c

ha
nn

el
 m

ar
gi

n 
ha

bi
ta

t o
r 

sh
al

lo
w

 w
at

er
 b

ec
au

se
 o

f i
ns

ta
lla

tio
n 

of
 th

e 
di

ve
rs

io
n/

in
ta

ke
 fa

ci
lit

y,
 o

ff-
si

te
 m

iti
ga

tio
n 

ha
bi

ta
t s

ha
ll 

be
 p

ur
ch

as
ed

 in
 a

 ra
tio

 a
gr

ee
ab

le
 to

 C
D

FG
 a

nd
 o

th
er

 a
ge

nc
ie

s 
co

ns
ul

te
d.

  

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
7 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

6-
4d

: I
ns

ta
lla

tio
n 

of
 a

 c
of

fe
rd

am
 a

nd
 d

ew
at

er
in

g 
m

ay
 re

su
lt 

in
 s

tra
nd

in
g 

an
d 

th
e 

lo
ss

 o
f 

pr
ot

ec
te

d 
fis

h 
an

d 
ot

he
r s

pe
ci

es
.  

Th
e 

P
ro

je
ct

 P
ar

tn
er

s 
w

ill
 e

ns
ur

e 
th

at
 a

 q
ua

lif
ie

d 
fis

he
rie

s 
bi

ol
og

is
t w

ill
 d

es
ig

n 
an

d 
co

nd
uc

t a
 fi

sh
 re

sc
ue

 a
nd

 re
lo

ca
tio

n 
ef

fo
rt 

to
 c

ol
le

ct
 fi

sh
 fr

om
 th

e 
ar

ea
 w

ith
in

 th
e 

co
ffe

rd
am

 in
vo

lv
in

g 
th

e 
ca

pt
ur

e 
an

d 
re

tu
rn

 o
f t

ho
se

 fi
sh

 to
 s

ui
ta

bl
e 

ha
bi

ta
t 

w
ith

in
 th

e 
S

ac
ra

m
en

to
 R

iv
er

.  
To

 e
ns

ur
e 

co
m

pl
ia

nc
e,

 a
 fi

sh
er

ie
s 

bi
ol

og
is

t s
ha

ll 
pr

ov
id

e 
ob

se
rv

at
io

n 
du

rin
g 

in
iti

al
 d

ew
at

er
in

g 
ac

tiv
iti

es
 w

ith
in

 th
e 

co
ffe

rd
am

.  
Th

e 
fis

h 
re

sc
ue

 p
la

n 
w

ill
 b

e 
pr

ov
id

ed
 fo

r r
ev

ie
w

 a
nd

 c
om

m
en

t t
o 

N
O

A
A

 F
is

he
rie

s,
 U

S
FW

S
, a

nd
 C

D
FG

 p
rio

r t
o 

im
pl

em
en

ta
tio

n.
 

Th
e 

su
cc

es
s 

of
 th

is
 d

ew
at

er
in

g 
m

ea
su

re
 w

ill
 b

e 
th

e 
ef

fe
ct

iv
e 

ca
pt

ur
e 

an
d 

re
m

ov
al

 o
f f

is
h 

fro
m

 th
e 

ar
ea

 to
 b

e 
de

w
at

er
ed

 w
ith

 a
 m

in
im

um
 o

f c
ap

tu
re

 a
nd

 h
an

dl
in

g 
m

or
ta

lit
y 

fo
r t

ho
se

 
fis

h 
re

tu
rn

ed
 to

 th
e 

S
ac

ra
m

en
to

 R
iv

er
. I

m
pl

em
en

ta
tio

n 
of

 th
e 

fis
h 

re
sc

ue
 a

nd
 re

lo
ca

tio
n 

pr
og

ra
m

 w
ill

 a
vo

id
 a

nd
 m

in
im

iz
e 

im
pa

ct
s 

to
 C

hi
no

ok
 s

al
m

on
, s

te
el

he
ad

, o
th

er
 fi

sh
, a

nd
 

m
ac

ro
in

ve
rte

br
at

e 
sp

ec
ie

s,
 a

nd
 th

us
 re

du
ce

 im
pa

ct
s 

to
 le

ss
 th

an
 s

ig
ni

fic
an

t. 

 
 

 

Im
pa

ct
 3

.6
-5

: C
on

st
ru

ct
io

n 
of

 th
e 

P
ro

je
ct

 in
ta

ke
 

st
ru

ct
ur

e 
w

ou
ld

 g
en

er
at

e 
no

is
e 

or
 v

ib
ra

tio
ns

 th
at

 
w

ou
ld

 a
dv

er
se

ly
 a

ffe
ct

 th
e 

be
ha

vi
or

, m
ov

em
en

t, 
an

d 
lo

ca
l d

is
tri

bu
tio

n 
of

 s
pe

ci
al

-s
ta

tu
s 

fis
h.

 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

Im
pa

ct
 3

.6
-6

:  
O

pe
ra

tio
n 

of
 th

e 
in

ta
ke

 fa
ci

lit
y 

w
ou

ld
 

ca
us

e 
en

tra
in

m
en

t a
nd

/o
r i

m
pi

ng
em

en
t m

or
ta

lit
y 

of
 

sp
ec

ia
l-s

ta
tu

s 
fis

h 
or

 o
th

er
 a

qu
at

ic
 s

pe
ci

es
. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

Im
pa

ct
 3

.6
-7

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 h
av

e 
ot

he
r 

su
bs

ta
nt

ia
l a

dv
er

se
 e

ffe
ct

s,
 e

ith
er

 d
ire

ct
ly

 o
r t

hr
ou

gh
 

ha
bi

ta
t m

od
ifi

ca
tio

ns
, o

n 
an

y 
sp

ec
ie

s 
id

en
tif

ie
d 

as
 a

 
ca

nd
id

at
e,

 s
en

si
tiv

e,
 o

r s
pe

ci
al

-s
ta

tu
s 

sp
ec

ie
s 

in
 

lo
ca

l o
r r

eg
io

na
l p

la
ns

, p
ol

ic
ie

s,
 o

r r
eg

ul
at

io
ns

, o
r b

y 
th

e 
C

D
FG

, U
S

FW
S

, o
r N

M
FS

. 

3.
6-

7a
:  

A
 p

re
-c

on
st

ru
ct

io
n 

su
rv

ey
 fo

r r
ar

e 
pl

an
ts

 o
f t

he
 s

el
ec

te
d 

di
ve

rs
io

n/
in

ta
ke

 s
ite

 a
nd

 
co

nv
ey

an
ce

 p
ip

el
in

e 
ro

ut
e 

sh
al

l b
e 

co
nd

uc
te

d.
 T

he
 s

ur
ve

y 
sh

al
l b

e 
co

nd
uc

te
d 

by
 a

 
qu

al
ifi

ed
 b

ot
an

is
t d

ur
in

g 
th

e 
ap

pr
op

ria
te

 s
ea

so
n 

fo
r i

de
nt

ifi
ca

tio
n,

 a
cc

or
di

ng
 to

 C
N

P
S

 
B

ot
an

ic
al

 S
ur

ve
y 

G
ui

de
lin

es
, i

nc
lu

de
d 

in
 A

pp
en

di
x 

C
2.

 

LS
M

 
LS

M
 

LS
M

 

 
3.

6-
7b

: I
de

nt
ifi

ed
 p

op
ul

at
io

ns
 o

f p
al

m
at

e-
br

ac
te

d 
bi

rd
’s

 b
ea

k 
th

at
 w

ou
ld

 b
e 

di
re

ct
ly

 a
ffe

ct
ed

 
by

 p
ro

po
se

d 
Pr

oj
ec

t c
on

st
ru

ct
io

n 
w

ill 
be

 c
om

pl
et

el
y 

av
oi

de
d.

 T
em

po
ra

ry
 p

re
se

rv
at

io
n 

fe
nc

in
g 

sh
al

l b
e 

in
st

al
le

d 
to

 p
ro

te
ct

 in
di

vi
du

al
s,

 a
nd

 fe
nc

in
g 

sh
al

l p
ro

vi
de

 a
 m

in
im

um
 2

5-
fo

ot
 d

is
ta

nc
e 

ex
cl

us
io

n 
ar

ea
. I

nd
ire

ct
 e

ffe
ct

s 
du

e 
to

 c
ha

ng
es

 in
 h

yd
ro

lo
gy

 o
r o

th
er

 e
co

lo
gi

ca
l r

eq
ui

re
m

en
ts

 
fo

r t
hi

s 
sp

ec
ie

s 
sh

al
l b

e 
ev

al
ua

te
d 

an
d 

m
od

ifi
ca

tio
ns

 to
 th

e 
Pr

oj
ec

t d
es

ig
n/

co
ns

tru
ct

io
n 

sh
al

l 
be

 in
co

rp
or

at
ed

 to
 m

in
im

iz
e 

in
di

re
ct

 e
ffe

ct
s 

to
 p

al
m

at
e-

br
ac

te
d 

bi
rd

’s
 b

ea
k.

 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
8 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

6-
7c

: F
or

 in
di

vi
du

al
 F

er
ris

’s
 m

ilk
-v

et
ch

, a
lk

al
i m

ilk
-v

et
ch

, h
ea

rts
ca

le
, b

rit
tle

sc
al

e,
 S

an
 

Jo
aq

ui
n 

sa
ltb

us
h,

 H
ec

ka
rd

’s
 p

ep
pe

r-
gr

as
s,

 ro
se

-m
al

lo
w

, S
an

fo
rd

’s
 a

rr
ow

he
ad

, B
ra

zi
lia

n 
w

at
er

m
ea

l, 
or

 o
th

er
 s

pe
ci

al
-s

ta
tu

s 
sp

ec
ie

s 
w

ith
ou

t s
ta

te
 o

r f
ed

er
al

 s
ta

tu
s 

th
at

 a
re

 d
et

ec
te

d 
w

ith
in

 th
e 

pr
op

os
ed

 P
ro

je
ct

 a
re

a 
du

rin
g 

th
e 

pr
e-

co
ns

tru
ct

io
n 

su
rv

ey
, t

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l i
de

nt
ify

 a
nd

 p
ro

te
ct

 th
ei

r l
oc

at
io

ns
 w

ith
 o

ra
ng

e 
fe

nc
in

g,
 a

vo
id

 s
pe

ci
m

en
s 

as
 fe

as
ib

le
, 

an
d 

no
tif

y 
C

D
FG

.  
W

he
re

 th
es

e 
se

ns
iti

ve
 p

la
nt

s 
ca

nn
ot

 b
e 

av
oi

de
d 

by
 th

e 
P

ro
je

ct
, 

ad
di

tio
na

l m
iti

ga
tio

n 
m

ea
su

re
s 

sh
al

l b
e 

im
pl

em
en

te
d 

by
 th

e 
P

ro
je

ct
 P

ar
tn

er
s 

in
 

co
ns

ul
ta

tio
n 

w
ith

 C
D

FG
, p

rio
r t

o 
co

ns
tru

ct
io

n.
  T

he
se

 m
ea

su
re

s 
m

ay
 in

cl
ud

e,
 b

ut
 a

re
  

no
t l

im
ite

d 
to

 th
e 

fo
llo

w
in

g 
(s

ee
 a

ls
o 

M
iti

ga
tio

n 
M

ea
su

re
 3

.6
-8

a)
:  

  
 

• 
M

in
im

iz
in

g 
im

pa
ct

s 
by

 re
st

ric
tin

g 
re

m
ov

al
 o

f p
la

nt
s 

to
 a

 fe
w

 in
di

vi
du

al
s 

of
 a

 
re

la
tiv

el
y 

la
rg

e 
po

pu
la

tio
n;

 
• 

P
re

pa
rin

g 
a 

pl
an

 to
 re

lo
ca

te
 p

la
nt

s 
to

 s
ui

ta
bl

e 
ha

bi
ta

t o
ut

si
de

 th
e 

pr
op

os
ed

 
P

ro
je

ct
 a

re
a 

to
 a

 C
D

FG
-a

pp
ro

ve
d 

si
te

; 
• 

R
es

to
rin

g 
or

 e
nh

an
ci

ng
 o

cc
up

ie
d 

ha
bi

ta
t a

t a
n 

of
f-s

ite
 lo

ca
tio

n 
w

ith
 a

pp
ro

pr
ia

te
 

ec
ol

og
ic

al
 c

on
di

tio
ns

 to
 s

up
po

rt 
th

e 
af

fe
ct

ed
 s

en
si

tiv
e 

sp
ec

ie
s.

   
• 

Th
e 

pi
pe

lin
es

 s
ha

ll 
be

 lo
ca

te
d 

en
tir

el
y 

un
de

rg
ro

un
d 

an
d 

th
e 

gr
ou

nd
 s

ur
fa

ce
 w

ill
 

be
 re

tu
rn

ed
 to

 p
re

-p
ro

je
ct

 g
ra

de
 a

nd
 c

on
to

ur
s.

  
• 

P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l c

on
su

lt 
w

ith
 C

D
FG

 o
n 

co
ns

tra
in

ts
 a

nd
 o

pp
or

tu
ni

tie
s 

fo
r 

vi
ab

le
 o

ff-
si

te
 h

ab
ita

t e
nh

an
ce

m
en

t/c
re

at
io

n 
fo

r t
he

 s
pe

ci
es

 c
on

ce
rn

ed
 a

nd
 

im
pl

em
en

t a
 p

la
n 

fo
r r

es
to

ra
tio

n 
an

d 
en

ha
nc

em
en

t. 
 

• 
Th

e 
pl

an
 s

ha
ll 

in
cl

ud
e 

a 
fiv

e-
ye

ar
 m

on
ito

rin
g 

an
d 

m
ai

nt
en

an
ce

 p
ro

gr
am

 to
 

ev
al

ua
te

 a
nd

 s
up

po
rt 

th
e 

es
ta

bl
is

hm
en

t o
f t

he
 s

en
si

tiv
e 

sp
ec

ie
s.

 
• 

Pr
es

er
vi

ng
 o

cc
up

ie
d 

ha
bi

ta
t f

or
 th

e 
sp

ec
ie

s 
on

-s
ite

 o
r a

t a
no

th
er

 re
gi

on
al

 lo
ca

tio
n.

 

 
 

 

 
3.

6.
7d

:  
P

rio
r t

o 
co

ns
tru

ct
io

n 
of

 th
e 

P
ro

je
ct

, t
he

 P
ro

je
ct

 a
re

a 
sh

al
l b

e 
su

rv
ey

ed
 a

nd
 3

.6
-7

d:
  

W
ith

 th
e 

im
pl

em
en

ta
tio

n 
of

 M
iti

ga
tio

n 
M

ea
su

re
 3

.6
-9

a,
 p

rio
r t

o 
co

ns
tru

ct
io

n 
of

 th
e 

P
ro

je
ct

 
th

e 
se

le
ct

ed
 d

iv
er

si
on

/in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 a
re

a 
sh

al
l b

e 
su

rv
ey

ed
 a

nd
 a

ss
es

se
d 

fo
r t

he
 

po
te

nt
ia

l t
o 

su
pp

or
t v

er
na

l p
oo

l a
nd

 s
ea

so
na

l w
et

la
nd

s.
 A

ll 
w

et
la

nd
s 

w
ith

in
 2

50
 fe

et
 o

f t
he

 
se

le
ct

ed
 d

iv
er

si
on

/in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 s
ha

ll 
be

 in
cl

ud
ed

 in
 th

e 
as

se
ss

m
en

t. 

 
 

 

 
3.

6-
7e

:  
A

ll 
ve

rn
al

 p
oo

l a
nd

 s
ea

so
na

l w
et

la
nd

 h
ab

ita
ts

 id
en

tif
ie

d 
du

rin
g 

th
e 

w
et

la
nd

 
de

lin
ea

tio
n 

sh
al

l e
ith

er
 b

e:
 

(a
) S

ur
ve

ye
d 

fo
r p

re
se

nc
e 

or
 a

bs
en

ce
 o

f v
er

na
l p

oo
l c

ru
st

ac
ea

ns
 a

cc
or

di
ng

 to
 U

S
FW

S
 

su
rv

ey
 p

ro
to

co
l (

A
pp

en
di

x 
C

2)
, w

he
re

 th
os

e 
po

ol
s 

fo
un

d 
to

 c
on

ta
in

 v
er

na
l p

oo
l 

cr
us

ta
ce

an
s 

sh
al

l b
e 

m
iti

ga
te

d 
by

 M
iti

ga
tio

n 
M

ea
su

re
s 

3.
6-

7f
, 3

.6
-7

g,
 a

nd
 3

.6
-7

h.
 A

ll 
ot

he
r 

po
ol

s 
sh

al
l b

e 
m

iti
ga

te
d 

at
 a

 1
:1

 c
om

pe
ns

at
io

n 
ra

tio
. O

r, 
 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-1
9 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 (b
) A

ss
um

ed
 to

 b
e 

oc
cu

pi
ed

 b
y 

ve
rn

al
 p

oo
l c

ru
st

ac
ea

ns
 a

nd
 th

e 
fo

llo
w

in
g 

M
iti

ga
tio

n 
M

ea
su

re
s 

3.
6-

7f
, 3

.6
-7

g,
 a

nd
 3

.6
-7

h 
sh

al
l b

e 
im

pl
em

en
te

d 
fo

r a
ll 

po
ol

s.
 

 
3.

6-
7f

:  
A

ll 
ve

rn
al

 p
oo

l a
nd

 s
ea

so
na

l w
et

la
nd

 h
ab

ita
ts

 id
en

tif
ie

d 
sh

al
l b

e 
av

oi
de

d 
co

m
pl

et
el

y.
 T

he
 U

S
FW

S
 c

on
si

de
rs

 d
is

tu
rb

an
ce

 w
ith

in
 2

50
 fe

et
 o

f a
ll 

ve
rn

al
 p

oo
l w

et
la

nd
s 

to
 b

e 
an

 im
pa

ct
. T

he
re

fo
re

, a
ll 

w
et

la
nd

s 
sh

al
l b

e 
av

oi
de

d 
by

 2
50

 fe
et

 a
nd

 p
ro

te
ct

ed
 w

ith
in

 
th

at
 b

uf
fe

r. 
P

ro
te

ct
iv

e 
m

ea
su

re
s 

m
ay

 c
on

si
st

 o
f t

em
po

ra
ry

 fe
nc

in
g 

su
ch

 a
s 

si
lt 

fe
nc

in
g 

an
d 

pl
as

tic
 c

on
st

ru
ct

io
n 

fe
nc

in
g.

 A
ls

o,
 B

es
t M

an
ag

em
en

t P
ra

ct
ic

es
 (B

M
P

s)
 a

nd
 S

to
rm

w
at

er
 

P
ol

lu
tio

n 
P

re
ve

nt
io

n 
P

la
n 

(S
W

P
P

P
) m

et
ho

ds
 s

ha
ll 

be
 im

pl
em

en
te

d 
du

rin
g 

co
ns

tru
ct

io
n 

to
 

av
oi

d 
in

di
re

ct
 w

at
er

 q
ua

lit
y 

im
pa

ct
s 

to
 w

et
la

nd
s.

 T
he

se
 p

oo
ls

 s
ha

ll 
be

 c
on

si
de

re
d 

“a
vo

id
ed

” a
nd

 n
o 

fu
rth

er
 m

iti
ga

tio
n 

is
 n

ec
es

sa
ry

.  

 
 

 

 
3.

6-
7g

:  
If 

im
pa

ct
s 

to
 v

er
na

l p
oo

l a
nd

 s
ea

so
na

l w
et

la
nd

s 
ca

nn
ot

 b
e 

av
oi

de
d 

bu
t c

an
 b

e 
pr

ot
ec

te
d 

fro
m

 d
ire

ct
 fi

ll 
or

 g
ro

un
d 

di
st

ur
ba

nc
e,

 th
en

 th
es

e 
w

et
la

nd
s 

sh
al

l b
e 

id
en

tif
ie

d 
an

d 
pr

ot
ec

te
d 

us
in

g 
te

m
po

ra
ry

 fe
nc

in
g,

 w
hi

ch
 s

ha
ll 

ta
ke

 th
e 

fo
rm

 o
f s

ilt
 fe

nc
in

g 
an

d 
te

m
po

ra
ry

 
pl

as
tic

 c
on

st
ru

ct
io

n 
fe

nc
in

g 
pl

ac
ed

 n
o 

cl
os

er
 th

an
 2

5 
fe

et
 fr

om
 th

e 
ed

ge
 o

f t
he

 p
oo

l. 
Th

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

po
ol

 a
nd

 p
ro

te
ct

iv
e 

fe
nc

in
g 

sh
al

l b
e 

m
ax

im
iz

ed
 w

he
re

ve
r p

os
si

bl
e.

 
Th

es
e 

po
ol

s 
w

ill
 b

e 
co

ns
id

er
ed

 a
s 

“in
di

re
ct

ly
 a

ffe
ct

ed
” b

y 
pr

oj
ec

t a
ct

iv
iti

es
 a

nd
 s

ha
ll 

be
 

m
iti

ga
te

d 
in

 a
cc

or
da

nc
e 

w
ith

 th
e 

P
ro

gr
am

m
at

ic
 F

or
m

al
 E

nd
an

ge
re

d 
S

pe
ci

es
 A

ct
 

C
on

su
lta

tio
n 

on
 Is

su
an

ce
 o

f 4
04

 P
er

m
its

 fo
r P

ro
je

ct
s 

w
ith

 R
el

at
iv

el
y 

S
m

al
l E

ffe
ct

s 
on

 
Li

st
ed

 V
er

na
l P

oo
l C

ru
st

ac
ea

ns
 W

ith
in

 th
e 

Ju
ris

di
ct

io
n 

of
 th

e 
S

ac
ra

m
en

to
 F

ie
ld

 O
ffi

ce
, 

C
al

ifo
rn

ia
 (A

pp
en

di
x 

C
2)

. S
om

e 
po

ol
s 

m
ay

 b
e 

co
ns

id
er

ed
 a

vo
id

ed
 if

 it
 c

an
 b

e 
sh

ow
n 

th
at

 
th

e 
pr

op
os

ed
 p

ro
je

ct
 a

ct
iv

ity
 w

ou
ld

 n
ot

 a
dv

er
se

ly
 im

pa
ct

 th
ei

r s
ur

fa
ce

 a
nd

 s
ub

su
rfa

ce
 

hy
dr

ol
og

y.
 T

hi
s 

sh
al

l b
e 

co
ns

id
er

ed
 o

n 
a 

ca
se

-b
y-

ca
se

 b
as

is
 b

y 
a 

qu
al

ifi
ed

 b
io

lo
gi

st
 a

nd
 

hy
dr

ol
og

is
t. 

 
 

 

 
3.

6-
7h

:  
Fo

r p
oo

ls
 th

at
 w

ill
 b

e 
di

re
ct

ly
 im

pa
ct

ed
 b

y 
pr

oj
ec

t a
ct

iv
iti

es
, t

he
 a

re
a 

of
 im

pa
ct

 
sh

al
l b

e 
ca

lc
ul

at
ed

. F
or

 th
e 

pu
rp

os
e 

of
 th

is
 c

al
cu

la
tio

n,
 a

ny
 p

or
tio

n 
of

 a
 p

oo
l t

ha
t i

s 
di

re
ct

ly
 

im
pa

ct
ed

 b
y 

pr
oj

ec
t a

ct
iv

iti
es

 w
ou

ld
 re

su
lt 

in
 th

e 
en

tir
e 

po
ol

 b
ei

ng
 p

er
m

an
en

tly
 im

pa
ct

ed
. 

Im
pa

ct
ed

 p
oo

ls
 s

ha
ll 

th
en

 b
e 

m
iti

ga
te

d 
in

 a
cc

or
da

nc
e 

w
ith

 th
e 

P
ro

gr
am

m
at

ic
 F

or
m

al
 

E
nd

an
ge

re
d 

S
pe

ci
es

 A
ct

 C
on

su
lta

tio
n 

on
 Is

su
an

ce
 o

f 4
04

 P
er

m
its

 fo
r P

ro
je

ct
s 

w
ith

 
R

el
at

iv
el

y 
S

m
al

l E
ffe

ct
s 

on
 L

is
te

d 
V

er
na

l P
oo

l C
ru

st
ac

ea
ns

 w
ith

in
 th

e 
Ju

ris
di

ct
io

n 
of

 th
e 

S
ac

ra
m

en
to

 F
ie

ld
 O

ffi
ce

, C
al

ifo
rn

ia
 (A

pp
en

di
x 

C
2)

. 

 
 

 

 
3.

6-
7i

:  
W

ith
 th

e 
im

pl
em

en
ta

tio
n 

of
 M

iti
ga

tio
n 

M
ea

su
re

 3
.6

-9
a,

 p
rio

r t
o 

co
ns

tru
ct

io
n 

of
 th

e 
P

ro
je

ct
 th

e 
se

le
ct

ed
 d

iv
er

si
on

/in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 a
re

a 
sh

al
l b

e 
su

rv
ey

ed
 a

nd
 

as
se

ss
ed

 fo
r t

he
 p

ot
en

tia
l t

o 
su

pp
or

t v
er

na
l p

oo
l a

nd
 s

ea
so

na
l w

et
la

nd
s 

w
hi

ch
 m

ay
 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
0 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

su
pp

or
t C

al
ifo

rn
ia

 ti
ge

r s
al

am
an

de
r a

nd
 w

es
te

rn
 s

pa
de

fo
ot

. T
he

 s
ur

ve
y 

sh
al

l i
nc

lu
de

 a
nd

 
al

l a
re

as
 w

ith
in

 1
.2

4 
m

ile
s 

of
 p

ro
po

se
d 

pr
oj

ec
t a

ct
iv

iti
es

 (w
he

re
 s

ite
 a

cc
es

s 
al

lo
w

s)
 fo

r t
he

 
pr

es
en

ce
 o

f C
TS

 u
si

ng
 th

e 
pr

ot
oc

ol
 p

ro
vi

de
d 

in
 A

pp
en

di
x 

C
2.

 S
ho

ul
d 

C
al

ifo
rn

ia
 ti

ge
r 

sa
la

m
an

de
r b

e 
de

te
ct

ed
 in

 th
e 

ar
ea

, a
ll 

gr
ou

nd
 s

qu
irr

el
 b

ur
ro

w
s 

an
d 

ve
rn

al
 p

oo
ls

 s
ha

ll 
be

 
m

ap
pe

d 
w

ith
in

 1
.2

4 
m

ile
s 

of
 th

e 
pr

op
os

ed
 P

ro
je

ct
, a

nd
 a

ll 
ve

rn
al

 p
oo

ls
 a

re
as

 s
ha

ll 
be

 
ca

lc
ul

at
ed

 w
ith

in
 th

is
 a

re
a.

  

 
3.

6-
7j

:  
V

er
na

l p
oo

ls
 a

nd
 b

ur
ro

w
s 

th
at

 c
an

 b
e 

pr
ot

ec
te

d 
fro

m
 p

ro
je

ct
 a

ct
iv

iti
es

 s
ha

ll 
be

 
id

en
tif

ie
d 

an
d 

pr
ot

ec
te

d 
us

in
g 

te
m

po
ra

ry
 fe

nc
in

g.
 T

em
po

ra
ry

 fe
nc

in
g 

sh
al

l t
ak

e 
th

e 
fo

rm
 o

f 
si

lt 
fe

nc
in

g 
an

d 
te

m
po

ra
ry

 p
la

st
ic

 c
on

st
ru

ct
io

n 
fe

nc
in

g 
pl

ac
ed

 n
o 

cl
os

er
 th

an
 2

5 
fe

et
 fr

om
 

th
e 

ed
ge

 o
f t

he
 h

ab
ita

t. 
Th

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

ha
bi

ta
t a

nd
 p

ro
te

ct
iv

e 
fe

nc
in

g 
sh

al
l b

e 
m

ax
im

iz
ed

 w
he

re
ve

r p
os

si
bl

e.
 P

ro
te

ct
iv

e 
fe

nc
in

g 
ar

ou
nd

 v
er

na
l p

oo
ls

 id
en

tif
ie

d 
as

 
po

te
nt

ia
l h

ab
ita

t f
or

 s
pe

ci
al

-s
ta

tu
s 

am
ph

ib
ia

ns
 s

ha
ll 

be
 c

on
st

ru
ct

ed
 in

 a
 w

ay
 th

at
 a

llo
w

s 
C

al
ifo

rn
ia

 ti
ge

r s
al

am
an

de
r a

nd
 w

es
te

rn
 s

pa
de

fo
ot

 to
 a

cc
es

s 
th

es
e 

w
et

la
nd

s.
  

 
 

 

 
3.

6-
7k

:  
Fo

r i
m

pa
ct

s 
to

 v
er

na
l p

oo
ls

 a
nd

 o
cc

up
ie

d 
C

al
ifo

rn
ia

 ti
ge

r s
al

am
an

de
r b

ur
ro

w
s,

 
im

pa
ct

ed
 v

er
na

l p
oo

ls
 s

ha
ll 

be
 m

iti
ga

te
d 

an
d 

co
m

pe
ns

at
ed

 in
 a

cc
or

da
nc

e 
w

ith
 M

iti
ga

tio
n 

M
ea

su
re

 3
.6

-7
h.

 B
ur

ro
w

s 
th

at
 c

an
no

t b
e 

av
oi

de
d 

sh
al

l b
e 

ex
ca

va
te

d 
by

 a
 U

S
FW

S
-

ap
pr

ov
ed

 b
io

lo
gi

st
 p

rio
r t

o 
co

ns
tru

ct
io

n 
us

in
g 

ha
nd

 to
ol

s.
 E

xc
av

at
ed

 C
al

ifo
rn

ia
 ti

ge
r 

sa
la

m
an

de
rs

 s
ha

ll 
be

 re
lo

ca
te

d 
of

f t
he

 p
ro

je
ct

 s
ite

 to
 a

 U
S

FW
S

-a
pp

ro
ve

d 
si

te
.  

 
 

 

 
3.

6-
7l

:  
P

rio
r t

o 
co

ns
tru

ct
io

n 
of

 th
e 

P
ro

je
ct

, t
he

 s
el

ec
te

d 
di

ve
rs

io
n/

in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 
ar

ea
 s

ha
ll 

be
 s

ur
ve

ye
d 

an
d 

as
se

ss
ed

 fo
r t

he
 p

re
se

nc
e 

of
 e

ld
er

be
rr

y 
sh

ru
bs

. T
he

 s
ur

ve
y 

sh
al

l b
e 

co
nd

uc
te

d 
ac

co
rd

in
g 

to
 U

S
FW

S
’s

 C
on

se
rv

at
io

n 
G

ui
de

lin
es

 fo
r V

al
le

y 
E

ld
er

be
rr

y 
Lo

ng
ho

rn
 B

ee
tle

, i
nc

lu
de

d 
in

 A
pp

en
di

x 
C

2.
 T

he
 s

ur
ve

y 
m

ay
 b

e 
co

nd
uc

te
d 

co
nc

ur
re

nt
ly

 
w

ith
 th

e 
ra

re
 p

la
nt

 s
ur

ve
ys

 in
 M

iti
ga

tio
n 

M
ea

su
re

 3
.6

-7
a.

  

 
 

 

 
3.

6-
7m

:  
C

on
st

ru
ct

io
n 

of
 th

e 
di

ve
rs

io
n/

in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 s
ha

ll 
av

oi
d 

id
en

tif
ie

d 
el

de
rb

er
ry

 s
hr

ub
s 

by
 a

 m
in

im
um

 o
f 1

00
 fe

et
. I

f c
om

pl
et

e 
av

oi
da

nc
e 

is
 n

ot
 fe

as
ib

le
, t

he
n 

U
S

FW
S

 s
ha

ll 
be

 c
on

su
lte

d 
re

ga
rd

in
g 

im
pa

ct
s 

to
 v

al
le

y 
el

de
rb

er
ry

 lo
ng

ho
rn

 b
ee

tle
. 

C
om

pe
ns

at
io

n 
fo

r d
is

tu
rb

an
ce

 w
ith

in
 1

00
 fe

et
 o

f s
hr

ub
s 

w
ill

 b
e 

ne
ce

ss
ar

y 
an

d 
m

ay
 in

cl
ud

e 
tra

ns
pl

an
tin

g 
el

de
rb

er
ry

 s
hr

ub
s 

in
to

 a
 c

on
se

rv
at

io
n 

ar
ea

 fo
r v

al
le

y 
el

de
rb

er
ry

 lo
ng

ho
rn

 
be

et
le

. T
he

 c
on

se
rv

at
io

n 
ar

ea
 m

us
t b

e 
at

 le
as

t 1
,8

00
 s

qu
ar

e 
fe

et
 a

nd
 s

ho
ul

d 
be

 p
la

nt
ed

 
w

ith
 5

 a
dd

iti
on

al
 e

ld
er

be
rr

y 
pl

an
ts

 p
lu

s 
5 

na
tiv

e 
as

so
ci

at
ed

 p
la

nt
s 

fo
r e

ve
ry

 o
ne

 
tra

ns
pl

an
te

d/
im

pa
ct

ed
. R

ef
er

 to
 U

S
FW

S
’s

 C
on

se
rv

at
io

n 
G

ui
de

lin
es

 fo
r V

al
le

y 
E

ld
er

be
rr

y 
Lo

ng
ho

rn
 B

ee
tle

, i
nc

lu
de

d 
in

 A
pp

en
di

x 
D

2,
 fo

r d
et

ai
ls

. 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
1 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

6-
7n

:  
Pr

io
r t

o 
Pr

oj
ec

t c
on

st
ru

ct
io

n,
 th

e 
Pr

oj
ec

t P
ar

tn
er

s 
sh

al
l s

ur
ve

y 
th

e 
se

le
ct

ed
 d

ive
rs

io
n/

in
ta

ke
 

an
d 

pi
pe

lin
e 

sit
in

g 
op

tio
n 

fo
r g

ia
nt

 g
ar

te
r s

na
ke

 h
ab

ita
t s

ui
ta

bi
lity

 w
ith

in
 o

ne
 y

ea
r o

f a
nt

ici
pa

te
d 

co
ns

tru
ct

io
n.

 T
he

 s
ur

ve
y 

ar
ea

 s
ha

ll i
nc

lu
de

 u
p 

to
 2

00
 fe

et
 o

f u
pl

an
d 

ha
bi

ta
t s

ur
ro

un
di

ng
 p

ot
en

tia
l 

aq
ua

tic
 h

ab
ita

t f
or

 g
ia

nt
 g

ar
te

r s
na

ke
 a

cc
or

di
ng

 to
 th

e 
U

SF
W

S 
pr

og
ra

m
m

at
ic 

bi
ol

og
ica

l o
pi

ni
on

 fo
r 

gi
an

t g
ar

te
r s

na
ke

 (A
pp

en
di

x 
C

2)
. H

ab
ita

t a
ss

es
sm

en
ts

 s
ha

ll f
ol

lo
w

 C
D

FG
 g

ui
de

lin
es

 A
pp

en
di

x 
D

: 
Pr

ot
oc

ol
s 

fo
r P

re
-P

ro
je

ct
 S

ur
ve

ys
 to

 D
et

er
m

in
e 

Pr
es

en
ce

 o
r A

bs
en

ce
 fo

r t
he

 G
ia

nt
 G

ar
te

r S
na

ke
 

an
d 

to
 E

va
lu

at
e 

H
ab

ita
ts

, a
s 

cit
ed

 in
 th

e 
U

SF
W

S 
D

ra
ft 

R
ec

ov
er

y 
Pl

an
 fo

r t
he

 G
ia

nt
 G

ar
te

r S
na

ke
. 

Th
es

e 
gu

id
el

in
es

 a
re

 in
clu

de
d 

in
 A

pp
en

di
x 

C
2.

 

 
 

 

 
3.

6-
7o

:  
If 

su
ita

bl
e 

gi
an

t g
ar

te
r s

na
ke

 h
ab

ita
t i

s 
pr

es
en

t, 
th

en
 th

e 
fo

llo
w

in
g 

m
itig

at
io

n 
m

ea
su

re
s 

w
ill 

be
 im

pl
em

en
te

d 
to

 a
vo

id
 im

pa
ct

s 
to

 p
ot

en
tia

l g
ia

nt
 g

ar
te

r s
na

ke
 m

ov
em

en
t c

or
rid

or
s.

 T
he

se
 

m
itig

at
io

n 
m

ea
su

re
s 

ar
e 

in
 a

cc
or

da
nc

e 
w

ith
 th

e 
U

SF
W

S 
pr

og
ra

m
m

at
ic

 b
io

lo
gi

ca
l o

pi
ni

on
 fo

r 
gi

an
t g

ar
te

r s
na

ke
 a

nd
 p

er
ta

in
 to

 L
ev

el
 3

 im
pa

ct
s,

 w
hi

ch
 a

re
 th

os
e 

w
he

re
 (a

) t
he

re
 is

 a
 

pe
rm

an
en

tly
 lo

ss
 o

f l
es

s 
th

an
 3

 a
cr

es
 o

f b
ot

h 
aq

ua
tic

 a
nd

 u
pl

an
d 

ha
bi

ta
t f

or
 g

ia
nt

 g
ar

te
r s

na
ke

; 
(b

) t
he

re
 is

 a
 p

er
m

an
en

t l
os

s 
of

 le
ss

 th
an

 1
 a

cr
e 

of
 a

qu
at

ic
 h

ab
ita

t f
or

 g
ia

nt
 g

ar
te

r s
na

ke
; (

c)
 

th
er

e 
is

 a
 p

er
m

an
en

t l
os

s 
of

 le
ss

 th
an

 2
18

 lin
ea

r f
ee

t o
f b

an
k 

ha
bi

ta
t; 

an
d 

(d
) t

em
po

ra
ry

 
di

st
ur

ba
nc

es
 a

re
 le

ss
 th

an
 2

0 
ac

re
s 

an
d 

w
ill 

oc
cu

r o
ve

r g
re

at
er

 th
an

 2
 s

ea
so

ns
.  

• 
C

on
st

ru
ct

io
n 

ac
tiv

ity
 w

ith
in

 g
ia

nt
 g

ar
te

r s
na

ke
 h

ab
ita

t s
ha

ll 
oc

cu
r b

et
w

ee
n 

M
ay

 1
 

an
d 

O
ct

ob
er

 1
, w

hi
ch

 is
 th

e 
ac

tiv
e 

pe
rio

d 
fo

r t
he

 s
na

ke
. B

et
w

ee
n 

O
ct

ob
er

 2
 a

nd
 

A
pr

il 
30

, t
he

 U
S

FW
S

 S
ac

ra
m

en
to

 F
is

h 
an

d 
W

ild
lif

e 
O

ffi
ce

 s
ha

ll 
be

 c
on

su
lte

d 
to

 
de

te
rm

in
e 

if 
ad

di
tio

na
l m

ea
su

re
s 

ar
e 

ne
ce

ss
ar

y 
to

 m
in

im
iz

e 
an

d 
av

oi
d 

ta
ke

. 
S

uc
h 

m
ea

su
re

s 
m

ig
ht

 in
cl

ud
e 

bu
t a

re
 n

ot
 li

m
ite

d 
to

 re
qu

iri
ng

 a
 b

io
lo

gi
ca

l m
on

ito
r 

on
 s

ite
 d

ur
in

g 
co

ns
tru

ct
io

n 
w

ith
in

 g
ia

nt
 g

ar
te

r s
na

ke
 h

ab
ita

t. 
• 

A
ny

 d
ew

at
er

ed
 h

ab
ita

t m
us

t r
em

ai
n 

dr
y 

fo
r a

t l
ea

st
 1

5 
co

ns
ec

ut
iv

e 
da

ys
 a

fte
r 

A
pr

il 
15

 a
nd

 p
rio

r t
o 

ex
ca

va
tin

g 
or

 fi
lli

ng
 o

f t
he

 d
ew

at
er

ed
 h

ab
ita

t. 
 

• 
C

on
st

ru
ct

io
n 

pe
rs

on
ne

l s
ha

ll p
ar

tic
ip

at
e 

in
 a

 S
er

vi
ce

-a
pp

ro
ve

d 
w

or
ke

r e
nv

iro
nm

en
ta

l 
aw

ar
en

es
s 

pr
og

ra
m

. U
nd

er
 th

is
 p

ro
gr

am
, w

or
ke

rs
 s

ha
ll b

e 
in

fo
rm

ed
 a

bo
ut

 th
e 

pr
es

en
ce

 o
f g

ia
nt

 g
ar

te
r s

na
ke

s 
an

d 
ha

bi
ta

t a
ss

oc
ia

te
d 

w
ith

 th
e 

sp
ec

ie
s 

an
d 

th
at

 
un

la
w

fu
l t

ak
e 

of
 th

e 
an

im
al

 o
r d

es
tru

ct
io

n 
of

 it
s 

ha
bi

ta
t i

s 
a 

vi
ol

at
io

n 
of

 th
e 

Ac
t. 

Pr
io

r 
to

 c
on

st
ru

ct
io

n 
ac

tiv
itie

s,
 a

 q
ua

lifi
ed

 b
io

lo
gi

st
 a

pp
ro

ve
d 

by
 th

e 
Se

rv
ic

e 
sh

al
l in

st
ru

ct
 a

ll 
co

ns
tru

ct
io

n 
pe

rs
on

ne
l a

bo
ut

 g
ia

nt
 g

ar
te

r s
na

ke
 a

s 
di

re
ct

ed
 in

 th
e 

U
SF

W
S 

pr
og

ra
m

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. P
ro

of
 o

f t
hi

s 
in

st
ru

ct
io

n 
sh

al
l 

be
 s

ub
m

itt
ed

 to
 th

e 
Sa

cr
am

en
to

 F
is

h 
an

d 
W

ild
life

 O
ffi

ce
. 

• 
P

re
-c

on
st

ru
ct

io
n 

su
rv

ey
s 

fo
r t

he
 g

ia
nt

 g
ar

te
r s

na
ke

 s
ha

ll 
be

 c
on

du
ct

ed
 b

y 
a 

U
S

FW
S

-a
pp

ro
ve

d 
bi

ol
og

is
t w

ith
in

 2
4 

ho
ur

s 
pr

io
r t

o 
gr

ou
nd

 d
is

tu
rb

an
ce

. G
ia

nt
 

ga
rte

r s
na

ke
 e

nc
ou

nt
er

s 
an

d 
fie

ld
 re

po
rts

 s
ha

ll 
be

 a
dd

re
ss

ed
 p

er
 th

e 
U

S
FW

S
 

pr
og

ra
m

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
2 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
C

le
ar

in
g 

of
 w

et
la

nd
 v

eg
et

at
io

n 
w

ill 
be

 c
on

fin
ed

 to
 th

e 
m

in
im

al
 a

re
a 

ne
ce

ss
ar

y 
to

 
ex

ca
va

te
 to

e 
of

 b
an

k 
fo

r r
ip

ra
p 

or
 fi

ll p
la

ce
m

en
t. 

Ex
ca

va
tio

n 
of

 c
ha

nn
el

 fo
r r

em
ov

al
 o

f 
ac

cu
m

ul
at

ed
 s

ed
im

en
ts

 w
ill 

be
 a

cc
om

pl
ish

ed
 b

y 
us

in
g 

eq
ui

pm
en

t l
oc

at
ed

 o
n 

an
d 

op
er

at
ed

 fr
om

 to
p 

of
 b

an
k,

 w
ith

 th
e 

le
as

t i
nt

er
fe

re
nc

e 
pr

ac
tic

al
 fo

r e
m

er
ge

nt
 v

eg
et

at
io

n.
 

• 
M

ov
em

en
t o

f h
ea

vy
 e

qu
ip

m
en

t t
o 

an
d 

fro
m

 th
e 

pr
oj

ec
t s

ite
 s

ha
ll 

be
 re

st
ric

te
d 

to
 

es
ta

bl
is

he
d 

ro
ad

w
ay

s 
to

 m
in

im
iz

e 
ha

bi
ta

t d
is

tu
rb

an
ce

. 
• 

P
re

se
rv

ed
 g

ia
nt

 g
ar

te
r s

na
ke

 h
ab

ita
t s

ha
ll 

be
 d

es
ig

na
te

d 
as

 E
nv

iro
nm

en
ta

lly
 

S
en

si
tiv

e 
A

re
as

 a
nd

 s
ha

ll 
be

 fl
ag

ge
d 

by
 a

 q
ua

lif
ie

d 
bi

ol
og

is
t a

pp
ro

ve
d 

by
 th

e 
S

er
vi

ce
 a

nd
 a

vo
id

ed
 b

y 
al

l c
on

st
ru

ct
io

n 
pe

rs
on

ne
l. 

• 
Af

te
r c

om
pl

et
io

n 
of

 c
on

st
ru

ct
io

n 
ac

tiv
itie

s,
 a

ny
 te

m
po

ra
ry

 fi
ll a

nd
 c

on
st

ru
ct

io
n 

de
br

is
 

sh
al

l b
e 

re
m

ov
ed

 a
nd

, w
he

re
ve

r f
ea

si
bl

e,
 d

is
tu

rb
ed

 a
re

as
 s

ha
ll b

e 
re

st
or

ed
 to

 p
re

-
pr

oj
ec

t c
on

di
tio

ns
. R

es
to

ra
tio

n 
w

or
k 

m
ay

 in
cl

ud
e 

re
pl

an
tin

g 
em

er
ge

nt
 v

eg
et

at
io

n 
as

 
di

re
ct

ed
 in

 th
e 

U
SF

W
S 

pr
og

ra
m

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. 
• 

M
or

e 
th

an
 tw

o 
se

as
on

 a
nd

 te
m

po
ra

ry
 p

er
m

an
en

t l
os

se
s 

of
 h

ab
ita

t s
ha

ll 
be

 
co

m
pe

ns
at

ed
 a

t t
he

 ra
tio

s 
de

sc
rib

ed
 in

 T
ab

le
 1

 a
nd

 m
ee

t t
he

 c
rit

er
ia

 li
st

ed
 in

 th
e 

U
S

FW
S

 p
ro

gr
am

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. 
• 

A
ll 

w
et

la
nd

 a
nd

 u
pl

an
d 

ac
re

s 
cr

ea
te

d 
an

d 
pr

ov
id

ed
 fo

r t
he

 g
ia

nt
 g

ar
te

r s
na

ke
 

sh
al

l b
e 

pr
ot

ec
te

d 
in

 p
er

pe
tu

ity
 b

y 
a 

S
er

vi
ce

-a
pp

ro
ve

d 
co

ns
er

va
tio

n 
ea

se
m

en
t 

or
 s

im
ila

rly
 p

ro
te

ct
iv

e 
co

ve
na

nt
s 

in
 th

e 
de

ed
 a

nd
 c

om
pl

y 
w

ith
 p

ro
vi

si
on

s 
in

 th
e 

U
S

FW
S

 p
ro

gr
am

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. 
• 

Th
e 

R
ep

or
tin

g 
R

eq
ui

re
m

en
ts

 s
ha

ll 
be

 fu
lfi

lle
d 

in
 c

om
pl

ia
nc

e 
w

ith
 th

e 
U

S
FW

S
 

pr
og

ra
m

m
at

ic
 b

io
lo

gi
ca

l o
pi

ni
on

 fo
r g

ia
nt

 g
ar

te
r s

na
ke

. 

 
3.

6-
7p

:  
Th

e 
fo

llo
w

in
g 

m
ea

su
re

s 
sh

al
l b

e 
im

pl
em

en
te

d 
to

 c
om

pe
ns

at
e 

fo
r L

ev
el

 3
 im

pa
ct

s 
to

 g
ia

nt
 g

ar
te

r s
na

ke
: 

• 
R

ep
la

ce
m

en
t o

f a
ffe

ct
ed

 g
ia

nt
 g

ar
te

r s
na

ke
 h

ab
ita

t a
t a

 3
:1

 ra
tio

.  
• 

A
ll 

re
pl

ac
em

en
t h

ab
ita

t m
us

t i
nc

lu
de

 b
ot

h 
up

la
nd

 a
nd

 a
qu

at
ic

 h
ab

ita
t 

co
m

po
ne

nt
s.

 U
pl

an
d 

an
d 

aq
ua

tic
 h

ab
ita

t c
om

po
ne

nt
s 

m
us

t b
e 

in
cl

ud
ed

 in
 th

e 
re

pl
ac

em
en

t h
ab

ita
t a

t a
 ra

tio
 o

f 2
:1

 u
pl

an
d 

ac
re

s 
to

 a
qu

at
ic

 a
cr

es
. 

• 
If 

re
st

or
at

io
n 

of
 h

ab
ita

t i
s 

a 
co

m
po

ne
nt

 o
f t

he
 re

pl
ac

em
en

t h
ab

ita
t, 

on
e 

ye
ar

 o
f 

m
on

ito
rin

g 
re

st
or

ed
 h

ab
ita

t w
ith

 a
 p

ho
to

 d
oc

um
en

ta
tio

n 
re

po
rt 

du
e 

on
e 

ye
ar

 
fro

m
 im

pl
em

en
ta

tio
n 

of
 th

e 
re

st
or

at
io

n 
w

ith
 p

re
- a

nd
 p

os
t-p

ro
je

ct
 a

re
a 

ph
ot

os
. 

• 
Fi

ve
 y

ea
rs

 o
f m

on
ito

rin
g 

re
pl

ac
em

en
t h

ab
ita

t w
ith

 p
ho

to
 d

oc
um

en
ta

tio
n 

re
po

rt 
du

e 
ea

ch
 y

ea
r. 

 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
3 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

6-
7q

:  
If 

fe
as

ib
le

, c
on

st
ru

ct
io

n 
sh

al
l c

om
m

en
ce

 o
ut

si
de

 o
f t

he
 M

ar
ch

 1
 th

ro
ug

h 
Se

pt
em

be
r 

15
 n

es
tin

g 
se

as
on

. I
f c

on
st

ru
ct

io
n 

ac
tiv

iti
es

 b
eg

in
 b

et
w

ee
n 

Se
pt

em
be

r a
nd

 M
ar

ch
, t

he
n 

co
ns

tru
ct

io
n 

m
ay

 p
ro

ce
ed

 u
nt

il 
it 

is
 d

et
er

m
in

ed
 th

at
 a

n 
ac

tiv
e 

ne
st

 is
 s

ub
je

ct
 to

 a
ba

nd
on

m
en

t 
as

 a
 re

su
lt 

of
 c

on
st

ru
ct

io
n 

ac
tiv

iti
es

. C
on

st
ru

ct
io

n 
ac

tiv
iti

es
 m

us
t b

e 
in

 fu
ll 

fo
rc

e,
 in

cl
ud

in
g 

at
 a

 
m

in
im

um
, g

ra
di

ng
 o

f t
he

 s
ite

 a
nd

 d
ev

el
op

m
en

t o
f i

nf
ra

st
ru

ct
ur

e 
to

 q
ua

lif
y 

as
 “p

re
-e

xi
st

in
g 

co
ns

tru
ct

io
n.

” A
 m

in
or

 a
ct

iv
ity

 th
at

 in
iti

at
es

 c
on

st
ru

ct
io

n 
bu

t d
oe

s 
no

t i
nv

ol
ve

 fu
ll 

co
ns

tru
ct

io
n 

w
ill 

no
t q

ua
lif

y 
as

 “p
re

-e
xi

st
in

g 
co

ns
tru

ct
io

n.
” I

f n
es

tin
g 

co
m

m
en

ce
s 

in
 th

e 
vi

ci
ni

ty
 o

f t
he

 
pr

oj
ec

t u
nd

er
 p

re
-e

xi
st

in
g 

co
ns

tru
ct

io
n 

co
nd

iti
on

, t
he

n 
it 

is
 a

ss
um

ed
 th

at
 th

e 
bi

rd
s 

ar
e 

or
 w

ill 
ha

bi
tu

at
e 

to
 th

e 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
.  

 
 

 

 
3.

6-
7r

: I
f c

on
st

ru
ct

io
n 

m
us

t o
cc

ur
 d

ur
in

g 
th

e 
br

ee
di

ng
 s

ea
so

n 
(M

ar
ch

 1
 th

ro
ug

h 
Se

pt
em

be
r 

15
), 

th
en

 p
rio

r t
o 

Pr
oj

ec
t c

on
st

ru
ct

io
n,

 th
e 

Pr
oj

ec
t P

ar
tn

er
s 

sh
al

l s
ur

ve
y 

th
e 

ch
os

en
 s

iti
ng

 
di

ve
rs

io
n/

in
ta

ke
 p

ip
el

in
e 

co
rri

do
r f

or
 n

es
tin

g 
Sw

ai
ns

on
’s

 h
aw

ks
 d

ur
in

g 
th

e 
ne

st
in

g 
se

as
on

 th
e 

ye
ar

 w
he

n 
co

ns
tru

ct
io

n 
is

 a
nt

ic
ip

at
ed

 to
 o

cc
ur

. S
ur

ve
ys

 s
ha

ll 
be

 c
on

du
ct

ed
 b

y 
a 

qu
al

ifi
ed

 
bi

ol
og

is
t a

nd
 a

cc
or

di
ng

 to
 th

e 
R

ec
om

m
en

de
d 

Ti
m

in
g 

an
d 

M
et

ho
do

lo
gy

 fo
r S

w
ai

ns
on

’s
 H

aw
k 

N
es

tin
g 

Su
rv

ey
s 

in
 C

al
ifo

rn
ia

’s
 C

en
tra

l V
al

le
y,

 in
cl

ud
ed

 in
 A

pp
en

di
x 

C
2.

 T
he

 s
ur

ve
y 

ar
ea

 
sh

al
l i

nc
lu

de
 a

 h
al

f-m
ile

 ra
di

us
 a

ro
un

d 
th

e 
Pr

oj
ec

t c
on

st
ru

ct
io

n 
ac

tiv
iti

es
.  

 
 

 

 
3.

6-
7s

: N
o 

ne
w

 d
is

tu
rb

an
ce

 s
ha

ll 
oc

cu
r w

ith
in

 a
 h

al
f-m

ile
 o

f a
n 

ac
tiv

e 
ne

st
. I

f n
es

tin
g 

si
te

s 
ar

e 
pr

es
en

t w
ith

in
 a

 h
al

f-m
ile

 o
f P

ro
je

ct
 c

on
st

ru
ct

io
n 

ac
tiv

iti
es

, t
he

n 
th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l c
on

su
lt 

w
ith

 C
D

FG
 re

ga
rd

in
g 

im
pa

ct
 m

in
im

iz
at

io
n 

m
ea

su
re

s 
fo

r S
w

ai
ns

on
’s

 h
aw

k.
 

S
uc

h 
m

in
im

iz
at

io
n 

m
ea

su
re

s 
m

ay
 in

cl
ud

e 
bu

t a
re

 n
ot

 li
m

ite
d 

to
 th

e 
fo

llo
w

in
g:

 
• 

In
 c

oo
rd

in
at

io
n 

w
ith

 C
D

FG
, a

nd
 d

ep
en

di
ng

 o
n 

th
e 

le
ve

l o
f n

oi
se

 o
r c

on
st

ru
ct

io
n 

di
st

ur
ba

nc
e,

 li
ne

 o
f s

ite
 b

et
w

ee
n 

th
e 

ne
st

 a
nd

 th
e 

di
st

ur
ba

nc
e,

 a
m

bi
en

t l
ev

el
 o

f 
no

is
e 

an
d 

ot
he

r d
is

tu
rb

an
ce

s,
 a

nd
 o

th
er

 to
po

gr
ap

hi
ca

l o
r o

th
er

 b
ar

rie
rs

, a
 

sm
al

le
r n

o-
di

st
ur

ba
nc

e 
bu

ffe
r m

ay
 b

e 
es

ta
bl

is
he

d 
ar

ou
nd

 a
n 

ac
tiv

e 
ne

st
 s

ite
. 

Th
es

e 
fa

ct
or

s 
sh

al
l b

e 
an

al
yz

ed
 in

 o
rd

er
 to

 m
ak

e 
an

 a
pp

ro
pr

ia
te

 d
ec

is
io

n 
on

 
zo

ne
 d

is
ta

nc
es

.  
• 

A
ct

iv
e 

ne
st

s 
sh

al
l b

e 
m

on
ito

re
d 

un
til

 y
ou

ng
 h

av
e 

fle
dg

ed
 (u

su
al

ly
 la

te
-J

un
e 

to
 

m
id

-J
ul

y)
.  

 
 

 

 
3.

6-
7s

(1
): 

To
 m

iti
ga

te
 fo

r p
er

m
an

en
t l

os
s 

of
 S

w
ai

ns
on

’s
 h

aw
k 

fo
ra

gi
ng

 h
ab

ita
t a

ss
oc

ia
te

d 
w

ith
 th

e 
co

ns
tru

ct
io

n 
of

 th
e 

W
TP

 fa
ci

lit
y 

in
 O

pt
io

ns
 2

 o
r 3

, c
om

pe
ns

at
io

n 
sh

al
l f

ol
lo

w
 

gu
id

an
ce

 in
 th

e 
A

gr
ee

m
en

t R
eg

ar
di

ng
 M

iti
ga

tio
n 

fo
r I

m
pa

ct
s 

to
 S

w
ai

ns
on

’s
 H

aw
k 

Fo
ra

gi
ng

 H
ab

ita
t i

n 
Yo

lo
 C

ou
nt

y 
en

te
re

d 
in

to
 b

et
w

ee
n 

C
D

FG
 a

nd
 th

e 
Yo

lo
 C

ou
nt

y 
H

C
P

/N
C

C
P

 J
oi

nt
 P

ow
er

s 
A

ge
nc

y 
(H

ab
ita

t J
P

A
). 

Te
xt

 o
f t

hi
s 

A
gr

ee
m

en
t i

s 
pr

ov
id

ed
 in

 
A

pp
en

di
x 

C
-3

. T
he

 A
gr

ee
m

en
t r

eq
ui

re
s 

th
at

: 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
4 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
• 

U
rb

an
 d

ev
el

op
m

en
t p

er
m

itt
ee

s 
sh

al
l p

ay
 a

n 
ac

re
ag

e-
ba

se
d 

m
iti

ga
tio

n 
fe

e 
in

  
an

 a
m

ou
nt

, a
s 

de
te

rm
in

ed
 b

y 
th

e 
H

ab
ita

t J
P

A
 B

oa
rd

, s
uf

fic
ie

nt
 to

 fu
nd

 th
e 

ac
qu

is
iti

on
, e

nh
an

ce
m

en
t a

nd
 lo

ng
-te

rm
 m

an
ag

em
en

t o
f o

ne
 (1

) a
cr

e 
of

 
S

w
ai

ns
on

’s
 h

aw
k 

fo
ra

gi
ng

 h
ab

ita
t f

or
 e

ve
ry

 o
ne

 (1
) a

cr
e 

of
 fo

ra
gi

ng
 h

ab
ita

t  
th

at
 is

 lo
st

 to
 u

rb
an

 d
ev

el
op

m
en

t. 
 

• 
A

 c
al

cu
la

te
d 

fe
e 

of
 $

5,
80

0.
00

 p
er

 a
cr

e 
is

 s
uf

fic
ie

nt
 to

 fu
nd

 th
e 

ac
qu

is
iti

on
 a

nd
 

pr
es

er
va

tio
n 

as
 o

f J
an

ua
ry

 2
00

4 
(S

ta
ff 

R
ep

or
t o

n 
S

w
ai

ns
on

’s
 H

aw
k 

M
iti

ga
tio

n 
Fe

e 
U

pd
at

e)
. T

hi
s 

fe
e 

am
ou

nt
 m

ay
 b

e 
ad

ju
st

ed
 to

 re
fle

ct
 u

pd
at

ed
 c

os
ts

 fo
r 

ac
qu

is
iti

on
 o

f h
ab

ita
t. 

• 
W

ith
 w

rit
te

n 
ap

pr
ov

al
 o

f a
nd

 s
ub

je
ct

 to
 c

on
di

tio
ns

 d
et

er
m

in
ed

 b
y 

C
D

FG
, a

n 
ur

ba
n 

de
ve

lo
pm

en
t p

er
m

itt
ee

 m
ay

 tr
an

sf
er

 fe
e 

si
m

pl
e 

tit
le

 o
r a

 c
on

se
rv

at
io

n 
ea

se
m

en
t o

ve
r S

w
ai

ns
on

’s
 h

aw
k 

fo
ra

gi
ng

 h
ab

ita
t, 

al
on

g 
w

ith
 a

pp
ro

pr
ia

te
 

en
ha

nc
em

en
t a

nd
 m

an
ag

em
en

t f
un

ds
, i

n 
lie

u 
of

 p
ay

in
g 

th
e 

ac
re

ag
e-

ba
se

d 
m

iti
ga

tio
n 

fe
e.

 

 
3.

6-
7t

: I
m

pl
em

en
t M

ea
su

re
s 

3.
6-

7q
, 3

.6
-7

r, 
an

d 
3.

6-
7s

 fo
r S

w
ai

ns
on

’s
 h

aw
k,

 b
ut

 m
od

ify
 

su
rv

ey
 a

re
a 

to
 in

cl
ud

e 
50

0 
fe

et
 a

ro
un

d 
th

e 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
, a

nd
 m

od
ify

 b
uf

fe
r a

re
as

 
to

 in
cl

ud
e 

50
0 

ar
ou

nd
 a

 n
es

t. 

 
 

 

 
3.

6-
7u

: I
m

pl
em

en
t M

ea
su

re
s 

3.
6-

7q
, 3

.6
-7

r, 
an

d 
3.

6-
7s

 fo
r S

w
ai

ns
on

’s
 h

aw
k 

an
d 

ap
pl

y 
th

em
 to

 n
or

th
er

n 
ha

rr
ie

r a
nd

 s
ho

rt-
ea

re
d 

ow
l, 

bu
t m

od
ify

 s
ur

ve
y 

ar
ea

 to
 in

cl
ud

e 
50

0 
fe

et
 

ar
ou

nd
 th

e 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
; a

nd
 m

od
ify

 b
uf

fe
r a

re
as

 to
 in

cl
ud

e 
50

0 
ar

ou
nd

 a
 n

es
t. 

 
 

 

 
3.

6-
7v

: T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l s

ur
ve

y 
th

e 
ch

os
en

 s
iti

ng
 d

iv
er

si
on

/in
ta

ke
 p

ip
el

in
e 

co
rr

id
or

 fo
r b

ur
ro

w
in

g 
ow

ls
 a

cc
or

di
ng

 to
 th

e 
S

ta
ff 

R
ep

or
t o

n 
B

ur
ro

w
in

g 
O

w
l M

iti
ga

tio
n 

(A
pp

en
di

x 
C

2)
 w

hi
ch

 in
cl

ud
es

 s
ur

ve
y 

gu
id

el
in

es
 fo

r b
ur

ro
w

in
g 

ow
l. 

Th
e 

su
rv

ey
s 

m
us

t b
e 

co
nd

uc
te

d 
pr

io
r t

o 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

an
d 

sh
al

l b
e 

co
nd

uc
te

d 
by

 a
 q

ua
lif

ie
d 

bi
ol

og
is

t. 
Th

e 
gu

id
el

in
es

 in
cl

ud
e 

th
e 

fo
llo

w
in

g:
 

 
• 

C
on

du
ct

 a
 w

in
te

r s
ur

ve
y 

(to
 b

e 
co

nd
uc

te
d 

be
tw

ee
n 

D
ec

em
be

r 1
 a

nd
 J

an
ua

ry
 

31
) a

nd
 a

 s
ur

ve
y 

du
rin

g 
th

e 
br

ee
di

ng
 s

ea
so

n 
(to

 b
e 

co
nd

uc
te

d 
A

pr
il 

15
 to

  
Ju

ly
 1

5)
.  

• 
C

on
du

ct
 th

e 
su

rv
ey

 b
eg

in
ni

ng
 o

ne
 h

ou
r b

ef
or

e 
su

nr
is

e 
an

d 
tw

o 
ho

ur
s 

af
te

r, 
O

R
 

tw
o 

ho
ur

s 
be

fo
re

 s
un

se
t a

nd
 o

ne
 h

ou
r a

fte
r. 

 
• 

Th
e 

su
rv

ey
 a

re
a 

sh
al

l i
nc

lu
de

 s
ui

ta
bl

e 
ha

bi
ta

t w
ith

in
 a

 5
00

 ra
di

us
 a

ro
un

d 
th

e 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

zo
ne

. 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
5 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
3.

6-
7w

: I
f o

cc
up

ie
d 

bu
rr

ow
s 

ar
e 

id
en

tif
ie

d,
 th

e 
m

ea
su

re
s 

in
cl

ud
ed

 in
 th

e 
S

ta
ff 

R
ep

or
t o

n 
B

ur
ro

w
in

g 
O

w
l M

iti
ga

tio
n 

(A
pp

en
di

x 
C

2)
 w

ill
 b

e 
im

pl
em

en
te

d 
to

 m
in

im
iz

e 
im

pa
ct

s 
to

 
bu

rr
ow

in
g 

ow
l. 

Th
es

e 
in

cl
ud

e 
bu

t a
re

 n
ot

 li
m

ite
d 

to
 th

e 
fo

llo
w

in
g 

m
ea

su
re

s:
 

• 
O

w
ls

 s
ha

ll 
no

t b
e 

di
st

ur
be

d 
fro

m
 F

eb
ru

ar
y 

1 
th

ro
ug

h 
A

ug
us

t 3
1.

 E
st

ab
lis

h 
an

 
av

oi
da

nc
e 

bu
ffe

r o
f 1

60
 fe

et
 (S

ep
te

m
be

r t
hr

ou
gh

 J
an

ua
ry

 3
1)

 o
r 2

50
 fe

et
 

(F
eb

ru
ar

y 
1 

th
ro

ug
h 

A
ug

us
t 3

1)
 a

nd
 m

on
ito

r t
he

 n
es

t b
ur

ro
w

 d
ur

in
g 

co
ns

tru
ct

io
n 

ac
tiv

ity
. A

ny
 in

di
ca

tio
n 

of
 im

pa
ct

s 
to

 th
e 

br
ee

di
ng

 p
ai

r a
s 

a 
re

su
lt 

of
 c

on
st

ru
ct

io
n 

sh
al

l b
e 

re
po

rte
d 

to
 C

D
FG

 w
he

re
by

 C
D

FG
 m

ay
 h

av
e 

th
e 

au
th

or
ity

 to
 h

al
t 

co
ns

tru
ct

io
n 

un
til

 th
e 

yo
un

g 
ha

ve
 fl

ed
ge

d 
fro

m
 th

e 
ne

st
. 

• 
If 

im
pa

ct
s 

to
 o

w
ls

 c
an

no
t b

e 
av

oi
de

d,
 th

en
 C

D
FG

 s
ha

ll 
be

 c
on

su
lte

d 
on

 
m

in
im

iz
at

io
n 

m
ea

su
re

s 
su

ch
 a

s 
us

in
g 

pa
ss

iv
e 

re
lo

ca
tio

n 
te

ch
ni

qu
es

 d
ur

in
g 

th
e 

no
n-

br
ee

di
ng

 s
ea

so
n 

(S
ep

te
m

be
r 1

 th
ro

ug
h 

Ja
nu

ar
y 

31
). 

• 
A

 m
in

im
um

 o
f 6

.5
 a

cr
es

 o
f f

or
ag

in
g 

ha
bi

ta
t m

us
t b

e 
pr

es
er

ve
d 

fo
r e

ve
ry

 
oc

cu
pi

ed
 b

ur
ro

w
 p

ot
en

tia
lly

 im
pa

ct
ed

 (w
ith

in
 1

60
 fe

et
 o

r 2
50

 fe
et

 o
f t

he
 

co
ns

tru
ct

io
n 

ac
tiv

ity
, d

ep
en

di
ng

 o
n 

th
e 

se
as

on
). 

Fo
ra

gi
ng

 h
ab

ita
t s

ha
ll 

be
 

pr
es

er
ve

d 
ac

co
rd

in
g 

to
 C

D
FG

 g
ui

de
lin

es
. 

 
 

 

 
3.

6-
7x

: I
m

pl
em

en
t M

ea
su

re
s 

3.
6-

7q
, 3

.6
-7

r, 
an

d 
3.

6-
7s

 fo
r S

w
ai

ns
on

’s
 h

aw
k 

an
d 

ap
pl

y 
th

em
 to

 
th

e 
ab

ov
e-

lis
te

d 
sp

ec
ie

s,
 b

ut
 m

od
ify

 s
ur

ve
y 

ar
ea

 to
 in

cl
ud

e 
50

0 
fe

et
 a

ro
un

d 
th

e 
co

ns
tru

ct
io

n 
ac

tiv
itie

s;
 a

nd
 m

od
ify

 b
uf

fe
r a

re
as

 to
 in

cl
ud

e 
50

0 
ar

ou
nd

  n
es

tin
g 

co
lo

ni
es

/lo
ca

tio
ns

. 

 
 

 

Im
pa

ct
 3

.6
-8

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 h
av

e 
ot

he
r 

su
bs

ta
nt

ia
l a

dv
er

se
 a

ffe
ct

s 
on

 ri
pa

ria
n 

ha
bi

ta
t o

r 
ot

he
r s

en
si

tiv
e 

na
tu

ra
l c

om
m

un
iti

es
 id

en
tif

ie
d 

in
 

lo
ca

l o
r r

eg
io

na
l p

la
ns

, p
ol

ic
ie

s,
 o

r r
eg

ul
at

io
ns

 o
r b

y 
th

e 
C

D
FG

 o
r U

S
FW

S
. 

3.
6-

8a
: P

rio
r t

o 
co

ns
tru

ct
io

n,
 th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l c
on

du
ct

 a
n 

as
se

ss
m

en
t w

ith
in

 th
e 

pr
op

os
ed

 P
ro

je
ct

 a
re

a 
to

 p
ro

vi
de

 th
e 

ba
si

s 
of

 a
 v

eg
et

at
io

n 
m

iti
ga

tio
n 

pl
an

. A
 v

eg
et

at
io

n 
m

iti
ga

tio
n 

pl
an

 w
ill

 b
e 

de
ve

lo
pe

d 
fo

r s
ub

m
itt

al
 to

 C
D

FG
. T

he
 p

la
n 

sh
al

l c
on

ta
in

 s
pe

ci
es

 
ex

pe
ct

ed
 to

 b
e 

fo
un

d 
in

 th
e 

vi
ci

ni
ty

 o
f P

ro
je

ct
 s

ite
s.

 D
et

ai
ls

 a
bo

ut
 th

e 
sp

ec
ie

s 
an

d 
th

ei
r 

pa
st

 o
cc

ur
re

nc
e 

sh
al

l b
e 

in
cl

ud
ed

 in
 th

e 
pl

an
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l c
om

pl
y 

w
ith

 a
ll 

te
rm

s 
of

 c
on

di
tio

ns
 fo

r a
pp

ro
va

l, 
in

cl
ud

in
g 

ad
di

tio
na

l m
iti

ga
tio

n 
pr

ov
is

io
ns

 to
 b

e 
im

pl
em

en
te

d.
 T

he
 P

ro
je

ct
 P

ar
tn

er
s 

w
ou

ld
 fo

llo
w

 p
er

fo
rm

an
ce

 s
ta

nd
ar

ds
 in

 d
ev

el
op

in
g 

th
e 

pl
an

. T
he

 re
qu

ire
m

en
ts

 w
ou

ld
 c

on
si

st
 o

f o
ne

 o
r m

or
e 

of
 th

e 
fo

llo
w

in
g 

pr
ov

is
io

ns
:  

• 
E

st
ab

lis
h 

an
 o

ak
 tr

ee
 c

on
se

rv
at

io
n 

ea
se

m
en

t i
n 

co
or

di
na

tio
n 

w
ith

 Y
ol

o 
C

ou
nt

y 
to

 p
ro

te
ct

 a
nd

 p
re

se
rv

e 
tre

es
 c

om
m

en
su

ra
te

 w
ith

 th
e 

re
m

ov
al

 o
f l

ar
ge

 o
ak

s 
as

 a
 

re
su

lt 
of

 p
ro

je
ct

 im
pl

em
en

ta
tio

n 
• 

R
ep

la
ce

 a
nd

 m
ai

nt
ai

n 
tre

es
, f

or
 s

ev
en

 y
ea

rs
, a

t a
 ra

te
 o

f 1
 tr

ee
 p

er
 1

-in
ch

 o
f t

re
e 

di
am

et
er

 re
m

ov
ed

 a
s 

m
ea

su
re

d 
at

 d
ia

m
et

er
 b

re
as

t h
ei

gh
t. 

Be
ca

us
e 

th
is

 m
ea

su
re

 
w

ou
ld

 o
nl

y 
fu

lfil
l o

ne
-h

al
f o

f t
he

 re
qu

ire
d 

m
itig

at
io

n 
fo

r t
he

 P
ro

je
ct

, o
ne

 o
r m

or
e 

of
 th

e 
ot

he
r p

ro
vi

si
on

s 
w

ou
ld

 n
ee

d 
to

 b
e 

im
pl

em
en

te
d 

to
 fu

lfil
l t

he
 re

m
ai

ni
ng

 m
itig

at
io

n 
re

qu
ire

m
en

ts
.  

LS
M

 
LS

M
 

LS
M

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
6 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
C

on
tri

bu
te

 fu
nd

s 
to

 a
 s

ui
ta

bl
e 

oa
k 

w
oo

dl
an

d 
co

ns
er

va
tio

n 
fu

nd
, a

s 
es

ta
bl

is
he

d 
in

 a
cc

or
da

nc
e 

w
ith

 §
 1

36
3 

of
 th

e 
Fi

sh
 a

nd
 G

am
e 

C
od

e 
• 

C
on

su
lt 

w
ith

 Y
ol

o 
C

ou
nt

y 
an

d 
C

D
FG

 to
 d

et
er

m
in

e 
an

d 
ag

re
e 

to
 im

pl
em

en
t o

th
er

 
su

ita
bl

e 
m

ea
su

re
s 

co
ns

is
te

nt
 w

ith
 th

e 
Yo

lo
 C

ou
nt

y 
O

ak
 W

oo
dl

an
d 

C
on

se
rv

at
io

n 
an

d 
E

nh
an

ce
m

en
t P

la
nt

 2
00

7 
an

d 
§2

10
83

.4
(a

) o
f t

he
 C

al
ifo

rn
ia

 P
ub

lic
 

R
es

ou
rc

es
 C

od
e.

 
 

3.
6-

8b
:  

Fo
r a

ny
 d

ra
in

ag
e 

th
at

 w
ou

ld
 b

e 
cr

os
se

d 
us

in
g 

tre
nc

hl
es

s 
co

ns
tru

ct
io

n 
te

ch
ni

qu
es

, 
th

e 
bo

re
 p

its
 w

ill
 b

e 
ex

ca
va

te
d 

at
 le

as
t 5

0 
fe

et
 o

ut
si

de
 th

e 
ed

ge
 o

f r
ip

ar
ia

n 
ve

ge
ta

tio
n 

to
 

m
in

im
iz

e 
im

pa
ct

s 
to

 w
at

er
w

ay
s 

an
d 

ad
ja

ce
nt

 a
re

as
. 

 
 

 

 
3.

6-
8c

: A
ll 

ne
w

 P
ro

je
ct

-r
el

at
ed

 g
ro

un
dw

at
er

 w
el

ls
 w

ith
in

 w
at

er
 s

el
le

rs
’ s

er
vi

ce
 a

re
as

 s
ha

ll 
be

 s
ite

d 
in

 a
re

as
 th

at
 a

re
 n

ot
 w

ith
in

 0
.2

5 
m

ile
 o

f w
et

la
nd

s 
an

d 
ot

he
r s

en
si

tiv
e 

bi
ol

og
ic

al
 

re
so

ur
ce

s 
th

at
 c

ou
ld

 b
e 

af
fe

ct
ed

 b
y 

gr
ou

nd
w

at
er

 d
ra

w
do

w
n.

 

 
 

 

3.
6-

9a
:  

P
rio

r t
o 

co
ns

tru
ct

io
n,

 th
e 

P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l c

on
du

ct
 a

nd
 s

ub
m

it 
fo

r a
pp

ro
va

l a
 

fo
rm

al
 w

et
la

nd
 d

el
in

ea
tio

n 
re

po
rt 

fo
r t

he
 p

ro
po

se
d 

P
ro

je
ct

 a
re

a 
fo

r v
er

ifi
ca

tio
n 

th
ro

ug
h 

th
e 

A
C

O
E

. T
he

 a
pp

lic
an

t s
ha

ll 
ob

ta
in

 a
 S

ec
tio

n 
40

4 
(C

le
an

 W
at

er
 A

ct
) p

er
m

it 
fo

r i
m

pa
ct

s 
to

 
ju

ris
di

ct
io

na
l w

et
la

nd
s 

fro
m

 th
e 

A
C

O
E

 a
nd

/o
r a

 S
ec

tio
n 

40
1 

pe
rm

it 
fro

m
 th

e 
R

W
Q

C
B

 a
nd

 
sh

al
l c

om
pl

y 
w

ith
 a

ll 
co

nd
iti

on
s 

of
 p

er
m

its
 re

ce
iv

ed
. I

n 
as

so
ci

at
io

n 
w

ith
 e

ith
er

 o
r b

ot
h 

pe
rm

its
, c

om
pe

ns
at

or
y 

m
iti

ga
tio

n 
fo

r i
m

pa
ct

s 
to

 ju
ris

di
ct

io
na

l w
et

la
nd

s 
m

ay
 b

e 
re

qu
ire

d.
 

A
C

O
E

 m
iti

ga
tio

n 
gu

id
el

in
es

 e
m

ph
as

iz
e 

on
-s

ite
 m

iti
ga

tio
n 

pr
ef

er
en

ce
, b

ut
 in

 th
e 

po
te

nt
ia

l 
ca

se
 th

at
 o

n-
si

te
 m

iti
ga

tio
n 

is
 n

ot
 a

va
ila

bl
e,

 th
e 

P
ro

je
ct

 p
ar

tn
er

s 
sh

al
l e

ith
er

 p
ur

ch
as

e 
w

et
la

nd
 m

iti
ga

tio
n 

cr
ed

its
 fr

om
 a

n 
A

C
O

E
 -a

pp
ro

ve
d 

m
iti

ga
tio

n 
ba

nk
 th

at
 s

er
vi

ce
s 

th
e 

ar
ea

 
co

nt
ai

ni
ng

 th
e 

pr
op

os
ed

 p
ro

je
ct

 o
r p

re
pa

re
 a

 p
la

n 
to

 im
pl

em
en

t m
iti

ga
tio

n 
at

 a
n 

of
f-s

ite
 

lo
ca

tio
n.

 

LS
M

 
LS

M
 

LS
M

 
Im

pa
ct

 3
.6

-9
:  

Th
e 

P
ro

je
ct

 w
ou

ld
 h

av
e 

ot
he

r 
su

bs
ta

nt
ia

l a
dv

er
se

 e
ffe

ct
s 

on
 fe

de
ra

lly
 p

ro
te

ct
ed

 
w

et
la

nd
s 

as
 d

ef
in

ed
 b

y 
S

ec
tio

n 
40

4 
of

 th
e 

C
W

A
 

(in
cl

ud
in

g,
 b

ut
 n

ot
 li

m
ite

d 
to

, m
ar

sh
, v

er
na

l p
oo

l, 
co

as
ta

l, 
et

c.
) t

hr
ou

gh
 d

ire
ct

 re
m

ov
al

, f
ill

in
g,

 
hy

dr
ol

og
ic

al
 in

te
rr

up
tio

n,
 o

r o
th

er
 m

ea
ns

. 

3.
6-

9b
:  

Fo
r o

pe
n 

tre
nc

h 
co

ns
tru

ct
io

n 
cr

os
si

ng
 m

in
or

 w
et

la
nd

 d
itc

he
s 

(le
ss

 th
an

 1
5 

fe
et

 in
 

w
id

th
), 

th
e 

fo
llo

w
in

g 
m

ea
su

re
s 

sh
al

l b
e 

im
pl

em
en

te
d:

 
 

• 
Im

pl
em

en
t c

om
pl

ia
nc

e 
m

ea
su

re
s,

 d
es

cr
ib

ed
 in

 S
ec

tio
n 

3.
7,

 G
eo

lo
gy

, S
oi

ls
, a

nd
 

S
ei

sm
ic

ity
 fo

r I
m

pa
ct

 3
.7

-1
, t

o 
re

du
ce

 in
di

re
ct

 im
pa

ct
s 

to
 w

et
la

nd
s 

an
d 

ot
he

r 
w

at
er

s 
du

rin
g 

op
en

 tr
en

ch
 c

on
st

ru
ct

io
n;

 
• 

C
on

du
ct

 tr
en

ch
in

g 
an

d 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
 a

cr
os

s 
dr

ai
na

ge
s 

du
rin

g 
lo

w
-fl

ow
 

or
 d

ry
 p

er
io

ds
 a

s 
fe

as
ib

le
;  

 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
7 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
If 

w
or

ki
ng

 in
 a

ct
iv

e 
ch

an
ne

ls
, i

ns
ta

ll 
co

ffe
rd

am
 u

ps
tre

am
 a

nd
 d

ow
ns

tre
am

 o
f 

st
re

am
 c

ro
ss

in
g 

to
 s

ep
ar

at
e 

co
ns

tru
ct

io
n 

ar
ea

 fr
om

 fl
ow

in
g 

w
at

er
w

ay
; 

• 
P

la
ce

 s
ed

im
en

t c
ur

ta
in

s 
up

st
re

am
 a

nd
 d

ow
ns

tre
am

 o
f t

he
 c

on
st

ru
ct

io
n 

zo
ne

 to
 

pr
ev

en
t s

ed
im

en
t d

is
tu

rb
ed

 d
ur

in
g 

tre
nc

hi
ng

 a
ct

iv
iti

es
 fr

om
 b

ei
ng

 tr
an

sp
or

te
d 

an
d 

de
po

si
te

d 
ou

ts
id

e 
of

 th
e 

co
ns

tru
ct

io
n 

zo
ne

; 
• 

Lo
ca

te
 s

po
il 

si
te

s 
su

ch
 th

at
 th

ey
 d

o 
no

t d
ra

in
 d

ire
ct

ly
 in

to
 th

e 
dr

ai
na

ge
s 

an
d/

or
 

se
as

on
al

 w
et

la
nd

s;
 

• 
S

to
re

 e
qu

ip
m

en
t a

nd
 m

at
er

ia
ls

 a
w

ay
 fr

om
 th

e 
dr

ai
na

ge
s 

an
d 

w
et

la
nd

 a
re

as
.  

 
N

o 
de

br
is

 w
ill

 b
e 

de
po

si
te

d 
w

ith
in

 2
50

 fe
et

 o
f t

he
 d

ra
in

ag
es

 a
nd

 w
et

la
nd

 a
re

as
; 

• 
P

re
pa

re
 a

nd
 im

pl
em

en
t a

 re
ve

ge
ta

tio
n 

pl
an

 to
 re

st
or

e 
ve

ge
ta

tio
n 

in
 a

ll 
te

m
po

ra
ril

y 
di

st
ur

be
d 

w
et

la
nd

s 
an

d 
ot

he
r w

at
er

s 
us

in
g 

na
tiv

e 
sp

ec
ie

s 
se

ed
 

m
ix

es
 a

nd
 c

on
ta

in
er

 p
la

nt
 m

at
er

ia
l t

ha
t a

re
 a

pp
ro

pr
ia

te
 fo

r e
xi

st
in

g 
hy

dr
ol

og
ic

al
 

co
nd

iti
on

s.
 A

ll 
di

st
ur

be
d 

dr
ai

na
ge

s 
w

ill
 b

e 
re

st
or

ed
 to

 p
re

-c
on

st
ru

ct
io

n 
co

nd
iti

on
s.

 
 

SE
CT

IO
N 

3.7
. G

EO
LO

GY
, S

OI
LS

, A
ND

 S
EI

SM
IC

IT
Y 

 
 

 

Im
pa

ct
 3

.7
-1

:  
Th

e 
P

ro
je

ct
 c

ou
ld

 e
xp

os
e 

pe
op

le
 o

r 
st

ru
ct

ur
es

 to
 p

ot
en

tia
l s

ub
st

an
tia

l a
dv

er
se

 e
ffe

ct
s,

 
in

cl
ud

in
g 

th
e 

ris
k 

of
 lo

ss
, i

nj
ur

y,
 o

r d
ea

th
 in

vo
lv

in
g 

ru
pt

ur
e 

of
 a

 k
no

w
n 

ea
rth

qu
ak

e 
fa

ul
t, 

st
ro

ng
 s

ei
sm

ic
 

gr
ou

nd
 s

ha
ki

ng
; s

ei
sm

ic
-r

el
at

ed
 g

ro
un

d 
fa

ilu
re

, 
in

cl
ud

in
g 

liq
ue

fa
ct

io
n;

 a
nd

 la
nd

sl
id

es
. 

3.
7-

1a
:  

P
rio

r t
o 

co
ns

tru
ct

io
n,

 a
 d

et
ai

le
d 

ge
ot

ec
hn

ic
al

 s
tu

dy
 o

f t
he

 P
ro

je
ct

 A
re

a 
sh

al
l b

e 
co

nd
uc

te
d,

 a
nd

 s
ha

ll 
in

cl
ud

e 
liq

ue
fa

ct
io

n 
po

te
nt

ia
l, 

be
ar

in
g 

st
re

ng
th

 o
f s

oi
ls

, a
nd

 le
ve

e 
sl

op
e 

st
ab

ili
ty

. M
ea

su
re

s 
sh

al
l b

e 
ta

ke
n 

to
 in

co
rp

or
at

e 
fin

di
ng

s 
in

to
 fa

ci
lit

y 
de

si
gn

 to
 

m
in

im
iz

e 
da

m
ag

e 
po

te
nt

ia
l f

ro
m

 li
qu

ef
ac

tio
n,

 c
ha

ng
es

 in
 le

ve
e 

sl
op

e 
st

ab
ili

ty
, l

ev
ee

 
er

os
io

n,
 a

nd
 o

th
er

 s
ei

sm
ic

al
ly

 in
du

ce
d 

ch
an

ge
s.

 

LS
M

 
LS

M
 

LS
M

 

 
3.

7-
1b

:  
Th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l c
on

su
lt 

w
ith

 th
e 

ap
pr

op
ria

te
 F

ed
er

al
, S

ta
te

, a
nd

 lo
ca

l 
ag

en
ci

es
 to

 id
en

tif
y 

an
d 

im
pl

em
en

t s
pe

ci
fic

 d
es

ig
n 

an
d 

en
gi

ne
er

in
g 

re
qu

ire
m

en
ts

 fo
r 

le
ve

es
 th

at
 m

ay
 b

e 
af

fe
ct

ed
 b

y 
in

st
al

la
tio

n 
of

 P
ro

je
ct

 fa
ci

lit
ie

s;
 s

pe
ci

fie
d 

de
si

gn
 a

nd
 

en
gi

ne
er

in
g 

re
qu

ire
m

en
ts

 d
ee

m
ed

 a
pp

ro
pr

ia
te

 b
y 

ag
en

ci
es

 w
ith

 ju
ris

di
ct

io
n 

ov
er

 lo
ca

l 
le

ve
e 

in
te

gr
ity

 s
ha

ll 
be

 in
co

rp
or

at
ed

 in
to

 P
ro

je
ct

 d
es

ig
n.

  

 
 

 

 
3.

7-
1c

:  
In

 o
rd

er
 to

 m
iti

ga
te

 p
ot

en
tia

l d
am

ag
e 

ca
us

ed
 to

 P
ro

je
ct

 fa
ci

lit
ie

s 
by

 c
or

ro
si

ve
 

so
ils

, a
pp

ro
pr

ia
te

 m
ea

su
re

s 
sh

al
l b

e 
in

co
rp

or
at

ed
 in

to
 P

ro
je

ct
 d

es
ig

n 
to

 p
re

ve
nt

 o
r 

m
in

im
iz

e 
co

rr
os

io
n 

to
 s

te
el

 a
nd

 c
on

cr
et

e 
co

m
po

ne
nt

s 
su

sc
ep

tib
le

 to
 d

am
ag

e 
fro

m
 

co
rro

si
ve

 s
oi

ls
. 

 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
8 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.7
-2

:  
Th

e 
P

ro
je

ct
 c

ou
ld

 re
su

lt 
in

 s
ub

st
an

tia
l 

so
il 

er
os

io
n 

or
 th

e 
lo

ss
 o

f t
op

so
il.

 
 

3.
7-

2a
:  

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

3.
4-

1a
 a

nd
 3

.4
-1

b 
as

 d
is

cu
ss

ed
 in

 C
ha

pt
er

 3
.4

 o
f 

th
is

 d
oc

um
en

t. 
A

dd
iti

on
al

ly
, s

to
rm

w
at

er
 a

nd
 ru

no
ff 

fro
m

 P
ro

je
ct

 fa
ci

lit
ie

s 
sh

al
l b

e 
di

re
ct

ed
 

in
to

 d
ra

in
ag

e 
di

tc
he

s,
 c

ha
nn

el
s,

 s
w

al
es

, i
nf

ilt
ra

tio
n 

ba
si

ns
, o

r o
th

er
 fe

at
ur

es
 th

at
 h

av
e 

su
ffi

ci
en

t c
ap

ac
ity

 to
 d

iv
er

t a
nd

 c
on

ta
in

 s
to

rm
w

at
er

 fl
ow

s 
w

ith
ou

t i
nd

uc
in

g 
su

bs
ta

nt
ia

l s
oi

l 
er

os
io

n 
or

 lo
ss

 o
f t

op
so

il 
fro

m
 le

ve
es

 o
r o

th
er

 a
re

as
. D

ur
in

g 
co

ns
tru

ct
io

n,
 d

is
tu

rb
ed

 le
ve

es
 

sh
al

l b
e 

pr
ov

id
ed

 w
ith

 te
m

po
ra

ry
 c

ov
er

 to
 p

re
ve

nt
 e

ro
si

on
 o

f b
ar

e 
so

ils
. F

ol
lo

w
in

g 
co

ns
tru

ct
io

n,
 d

is
tu

rb
ed

 a
re

as
 s

ha
ll 

be
 h

yd
ro

se
ed

ed
 w

ith
 n

at
iv

e 
gr

as
se

s 
an

d 
ot

he
r p

la
nt

s 
su

ita
bl

e 
fo

r s
ta

bi
liz

in
g 

un
co

ns
ol

id
at

ed
 s

ed
im

en
ts

 a
nd

 re
du

ci
ng

 s
to

rm
w

at
er

 e
ro

si
on

. 

LS
M

 
LS

M
 

LS
M

 

 
3.

7-
2b

:  
E

ro
si

on
 c

on
tro

l p
la

ns
 s

ha
ll 

be
 p

re
pa

re
d 

fo
r i

ns
ta

lla
tio

n 
an

d 
co

ns
tru

ct
io

n 
of

 n
ew

 
gr

ou
nd

w
at

er
 w

el
ls

 th
at

 a
re

 e
st

ab
lis

he
d 

to
 re

pl
ac

e 
su

rfa
ce

 w
at

er
 tr

an
sf

er
re

d 
to

 th
e 

P
ro

je
ct

 
P

ar
tn

er
s.

  T
he

 p
la

ns
 s

ha
ll 

id
en

tif
y 

ac
tio

ns
 to

 c
on

tro
l e

ro
si

on
 a

nd
 p

re
ve

nt
 m

at
er

ia
ls

 fr
om

 
en

te
rin

g 
su

rfa
ce

 w
at

er
w

ay
s 

th
at

 a
re

 lo
ca

te
d 

in
 th

e 
vi

ci
ni

ty
 o

f t
he

 w
el

l s
ite

. 

 
 

 

Im
pa

ct
 3

.7
-3

:  
Th

e 
P

ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

on
 a

 
ge

ol
og

ic
 u

ni
t o

r s
oi

l t
ha

t i
s 

un
st

ab
le

, o
r t

ha
t w

ou
ld

 
be

co
m

e 
un

st
ab

le
 a

s 
a 

re
su

lt 
of

 th
e 

P
ro

je
ct

, a
nd

 
po

te
nt

ia
lly

 re
su

lt 
in

 o
n-

 o
r o

ffs
ite

 la
nd

sl
id

e,
 la

te
ra

l 
sp

re
ad

in
g,

 s
ub

si
de

nc
e,

 li
qu

ef
ac

tio
n 

or
 c

ol
la

ps
e.

 
 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

Im
pa

ct
 3

.7
-4

:  
Th

e 
P

ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

on
 

ex
pa

ns
iv

e 
so

il,
 a

s 
de

fin
ed

 in
 T

ab
le

 1
8-

1-
B

 o
f t

he
 

U
ni

fo
rm

 B
ui

ld
in

g 
C

od
e,

 c
re

at
in

g 
su

bs
ta

nt
ia

l r
is

ks
 to

 
lif

e 
or

 p
ro

pe
rty

. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

SE
CT

IO
N 

3.8
. A

IR
 Q

UA
LI

TY
 

 
 

 

Im
pa

ct
 3

.8
-1

:  
P

ro
je

ct
 c

on
st

ru
ct

io
n 

an
d/

or
 o

pe
ra

tio
n 

w
ou

ld
 v

io
la

te
 a

ny
 a

ir 
qu

al
ity

 s
ta

nd
ar

d 
or

 c
on

tri
bu

te
 

su
bs

ta
nt

ia
lly

 to
 a

n 
ex

is
tin

g 
or

 p
ro

je
ct

ed
 a

ir 
qu

al
ity

 
vi

ol
at

io
n.

 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

. A
ir 

qu
al

ity
 

im
pa

ct
s 

du
rin

g 
op

er
at

io
ns

 w
ill

 b
e 

le
ss

 th
an

 s
ig

ni
fic

an
t. 

 3.
8-

1a
:  

D
ur

in
g 

co
ns

tru
ct

io
n,

 th
e 

P
ro

je
ct

 p
ar

tn
er

s 
sh

al
l r

eq
ui

re
 fe

as
ib

le
 N

O
x 

m
iti

ga
tio

n 
m

ea
su

re
s,

 w
hi

ch
 in

cl
ud

e:
 

• 
Th

e 
pr

oj
ec

t o
w

ne
r s

ha
ll 

de
si

gn
at

e 
an

 o
n-

si
te

 A
ir 

Q
ua

lit
y 

C
on

st
ru

ct
io

n 
M

iti
ga

tio
n 

M
an

ag
er

 (A
Q

C
M

M
) w

ho
 s

ha
ll 

be
 re

sp
on

si
bl

e 
fo

r d
ire

ct
in

g 
co

m
pl

ia
nc

e 
w

ith
 

m
iti

ga
tio

n 
m

ea
su

re
s 

fo
r t

he
 p

ro
je

ct
 c

on
st

ru
ct

io
n.

 

S
U

/L
S

 
S

U
/L

S
 

S
U

/L
S

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-2
9 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
To

 th
e 

ex
te

nt
 th

at
 e

qu
ip

m
en

t a
nd

 te
ch

no
lo

gy
 is

 a
va

ila
bl

e 
an

d 
co

st
 e

ffe
ct

iv
e,

 th
e 

P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l r

eq
ui

re
 c

on
tra

ct
or

s 
to

 u
se

 c
at

al
ys

t a
nd

 fi
ltr

at
io

n 
te

ch
no

lo
gi

es
, a

nd
 re

tro
fit

 e
xi

st
in

g 
en

gi
ne

s 
in

 c
on

st
ru

ct
io

n 
eq

ui
pm

en
t. 

• 
A

ll 
di

es
el

-fu
el

ed
 e

ng
in

es
 u

se
d 

in
 th

e 
co

ns
tru

ct
io

n 
of

 th
e 

P
ro

je
ct

 s
ha

ll 
us

e 
ul

tra
-

lo
w

  s
ul

fu
r d

ie
se

l f
ue

l, 
w

hi
ch

 c
on

ta
in

s 
no

 m
or

e 
th

an
 1

5 
pp

m
 s

ul
fu

r o
r a

lte
rn

at
iv

e 
fu

el
s 

(i.
e.

, r
ef

or
m

ul
at

ed
 fu

el
s,

 e
m

ul
si

fie
d 

fu
el

s,
 c

om
pr

es
se

d 
na

tu
ra

l g
as

, o
r 

po
w

er
 w

ith
 e

le
ct

rif
ic

at
io

n)
.  

Lo
w

 s
ul

fu
r d

ie
se

l f
ue

l (
50

0 
pa

rts
 p

er
 m

ill
io

n 
su

lfu
r 

co
nt

en
t) 

sh
al

l b
e 

us
ed

 o
nl

y 
if 

ev
id

en
ce

 is
 o

bt
ai

ne
d 

an
d 

m
ai

nt
ai

ne
d 

fro
m

 th
e 

fu
el

 
su

pp
lie

r(
s)

 th
at

 u
ltr

a-
lo

w
 s

ul
fu

r d
ie

se
l f

ue
l i

s 
un

av
ai

la
bl

e 
in

 th
e 

P
ro

je
ct

 a
re

a.
 

• 
A

ll 
co

ns
tru

ct
io

n 
di

es
el

 e
ng

in
es

, w
hi

ch
 h

av
e 

a 
ra

tin
g 

of
 5

0 
hp

 o
r m

or
e,

 s
ha

ll 
m

ee
t, 

at
 a

 m
in

im
um

, t
he

 T
ie

r 2
 C

al
ifo

rn
ia

 E
m

is
si

on
 S

ta
nd

ar
ds

 fo
r O

ff-
ro

ad
 

C
om

pr
es

si
on

-Ig
ni

tio
n 

E
ng

in
es

 a
s 

sp
ec

ifi
ed

 in
 C

al
ifo

rn
ia

 C
od

e 
of

 R
eg

ul
at

io
ns

, 
Ti

tle
 1

3,
 §

 2
42

3 
(b

)(
1)

 u
nl

es
s 

ce
rti

fie
d 

by
 th

e 
on

-s
ite

 A
Q

C
M

M
 th

at
 s

uc
h 

en
gi

ne
 

is
 n

ot
 a

va
ila

bl
e 

fo
r a

 p
ar

tic
ul

ar
 it

em
 o

f e
qu

ip
m

en
t. 

 In
 th

e 
ev

en
t a

 T
ie

r 2
 e

ng
in

e 
is

 
no

t a
va

ila
bl

e 
fo

r a
ny

 o
ff-

ro
ad

 e
ng

in
e 

la
rg

er
 th

an
 5

0 
hp

, t
ha

t e
ng

in
e 

sh
al

l b
e 

a 
Ti

er
 1

 e
ng

in
e.

   
• 

To
 a

ss
is

t t
he

 A
Q

C
M

M
 in

 id
en

tif
yi

ng
 e

ng
in

es
 th

at
 c

om
pl

y 
w

ith
 th

e 
ab

ov
e 

re
qu

ire
m

en
t o

ve
r t

he
 p

er
io

d 
of

 p
ro

je
ct

 c
on

st
ru

ct
io

n,
 a

ll 
di

es
el

-fu
el

ed
 e

ng
in

es
 

us
ed

 in
 th

e 
co

ns
tru

ct
io

n 
of

 th
e 

P
ro

je
ct

 s
ha

ll 
ha

ve
 c

le
ar

ly
 v

is
ib

le
 ta

gs
 is

su
ed

 b
y 

th
e 

A
Q

C
M

M
 s

ho
w

in
g 

th
at

 th
e 

en
gi

ne
 m

ee
ts

 th
e 

ab
ov

e 
re

qu
ire

m
en

t. 
• 

M
in

im
iz

e 
id

lin
g 

tim
e 

to
 fi

ve
 m

in
ut

es
 w

he
n 

co
ns

tru
ct

io
n 

eq
ui

pm
en

t i
s 

no
t i

n 
us

e,
 

un
le

ss
 p

er
 e

ng
in

e 
m

an
uf

ac
tu

re
r’s

 s
pe

ci
fic

at
io

ns
 o

r f
or

 s
af

et
y 

re
as

on
s 

m
or

e 
tim

e 
is

 p
er

m
itt

ed
 o

r r
eq

ui
re

d.
 

• 
To

 th
e 

ex
te

nt
 p

ra
ct

ic
ab

le
, m

an
ag

e 
op

er
at

io
n 

of
 h

ea
vy

-d
ut

y 
eq

ui
pm

en
t t

o 
re

du
ce

 
em

is
si

on
s 

su
ch

 a
s 

m
ai

nt
ai

n 
he

av
y-

du
ty

 e
ar

th
m

ov
in

g,
 s

ta
tio

na
ry

 a
nd

 m
ob

ile
 

eq
ui

pm
en

t i
n 

op
tim

um
 ru

nn
in

g 
co

nd
iti

on
s 

w
hi

ch
 c

an
 re

su
lt 

in
 5

 p
er

ce
nt

 fe
w

er
 

em
is

si
on

s.
 

• 
To

 th
e 

ex
te

nt
 p

ra
ct

ic
ab

le
, e

m
pl

oy
 c

on
st

ru
ct

io
n 

m
an

ag
em

en
t t

ec
hn

iq
ue

s 
su

ch
 a

s 
tim

in
g 

co
ns

tru
ct

io
n 

to
 o

cc
ur

 o
ut

si
de

 th
e 

oz
on

e 
se

as
on

 o
f M

ay
 th

ro
ug

h 
O

ct
ob

er
, 

or
 s

ch
ed

ul
in

g 
eq

ui
pm

en
t u

se
 to

 li
m

it 
un

ne
ce

ss
ar

y 
co

nc
ur

re
nt

 o
pe

ra
tio

n.
 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

 
 3.

8-
1b

:  
D

ur
in

g 
co

ns
tru

ct
io

n,
 th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l r
eq

ui
re

 c
on

st
ru

ct
io

n 
co

nt
ra

ct
or

s 
to

 
im

pl
em

en
t t

he
 fo

llo
w

in
g 

fu
gi

tiv
e 

du
st

 m
iti

ga
tio

n 
m

ea
su

re
s 

in
 o

rd
er

 to
 k

ee
p 

le
ve

ls
 b

el
ow

 
YS

A
Q

M
D

 th
re

sh
ol

ds
 o

f s
ig

ni
fic

an
ce

: 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
0 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
Li

m
it 

gr
ad

in
g 

ac
tiv

iti
es

 to
 le

ss
 th

an
 1

0 
ac

re
s 

on
 a

 g
iv

en
 d

ay
. 

• 
W

at
er

 a
ll 

co
ns

tru
ct

io
n 

si
te

s 
as

 n
ee

de
d 

to
 c

on
tro

l d
us

t. 
 

• 
A

pp
ly

 c
he

m
ic

al
 s

oi
l s

ta
bi

liz
er

s 
on

 in
ac

tiv
e 

co
ns

tru
ct

io
n 

ar
ea

s 
(d

is
tu

rb
ed

 la
nd

s 
w

ith
in

 c
on

st
ru

ct
io

n 
pr

oj
ec

ts
 th

at
 a

re
 u

nu
se

d 
fo

r a
t l

ea
st

 fo
ur

 c
on

se
cu

tiv
e 

da
ys

). 
• 

Li
m

it 
on

-s
ite

 v
eh

ic
le

s 
to

 a
 s

pe
ed

 o
f 1

5 
m

ile
s 

pe
r h

ou
r o

n 
un

pa
ve

d 
ro

ad
s.

 
• 

S
us

pe
nd

 la
nd

 c
le

ar
in

g,
 g

ra
di

ng
, e

ar
th

 m
ov

in
g,

 o
r e

xc
av

at
io

n 
ac

tiv
iti

es
 w

he
n 

w
in

ds
 e

xc
ee

d 
20

 m
ile

s 
pe

r h
ou

r. 
• 

C
ov

er
 in

ac
tiv

e 
so

il 
st

or
ag

e 
pi

le
s.

 
• 

C
ov

er
 a

ll 
tru

ck
s 

en
te

rin
g 

or
 e

xi
tin

g 
th

e 
P

ro
je

ct
 s

ite
 h

au
lin

g 
so

il,
 s

an
d,

 a
nd

 o
th

er
 

lo
os

e 
m

at
er

ia
ls

 th
at

 c
ou

ld
 c

re
at

e 
du

st
. 

• 
C

on
st

ru
ct

io
n 

eq
ui

pm
en

t s
ha

ll 
be

 p
ro

pe
rly

 tu
ne

d 
an

d 
m

ai
nt

ai
ne

d 
in

 a
cc

or
da

nc
e 

w
ith

 m
an

uf
ac

tu
re

rs
’ s

pe
ci

fic
at

io
ns

; 
• 

S
w

ee
p 

or
 w

as
h 

al
l p

av
ed

 s
tre

et
s 

ad
ja

ce
nt

 to
 th

e 
de

ve
lo

pm
en

t s
ite

 a
t t

he
 e

nd
 o

f 
ea

ch
 d

ay
 a

s 
ne

ce
ss

ar
y 

to
 re

m
ov

e 
ex

ce
ss

iv
e 

ac
cu

m
ul

at
io

ns
 o

f s
ilt

 a
nd

/o
r m

ud
 

w
hi

ch
 m

ay
 h

av
e 

ac
cu

m
ul

at
ed

 a
s 

a 
re

su
lt 

of
 a

ct
iv

iti
es

 o
n 

th
e 

de
ve

lo
pm

en
t s

ite
. 

• 
P

os
t a

 p
ub

lic
ly

 v
is

ib
le

 s
ig

n 
w

ith
 th

e 
te

le
ph

on
e 

nu
m

be
r a

nd
 p

er
so

n 
to

 c
on

ta
ct

 
re

ga
rd

in
g 

du
st

 c
om

pl
ai

nt
s.

  T
hi

s 
pe

rs
on

 s
ha

ll 
re

sp
on

d 
an

d 
ta

ke
 c

or
re

ct
iv

e 
ac

tio
n 

w
ith

in
 2

4 
ho

ur
s.

  T
he

 te
le

ph
on

e 
nu

m
be

r o
f t

he
 Y

S
A

Q
M

D
 s

ha
ll 

al
so

 b
e 

vi
si

bl
e 

to
 

en
su

re
 c

om
pl

ia
nc

e 
w

ith
 Y

S
A

Q
M

D
 ru

le
s.

 

 
3.

8-
1c

:  
N

ew
 g

ro
un

dw
at

er
 w

el
ls

 p
ow

er
ed

 b
y 

di
es

el
 fu

el
 s

ha
ll 

be
 lo

ca
te

d 
m

or
e 

th
an

 2
00

 
fe

et
 a

w
ay

 fr
om

 s
en

si
tiv

e 
re

ce
pt

or
s.

 
 

 
 

 
3.

8-
1d

:  
E

le
ct

ric
 e

ne
rg

y 
sh

al
l b

e 
us

ed
 to

 p
ow

er
 n

ew
 g

ro
un

dw
at

er
 w

el
l p

um
ps

 , 
to

 th
e 

ex
te

nt
 p

ra
ct

ic
ab

le
. 

 
 

 

 
3.

8-
1e

:  
Sc

re
en

in
g-

le
ve

l D
PM

 a
ss

es
sm

en
ts

 s
ho

ul
d 

be
 c

on
du

ct
ed

 fo
r d

ie
se

l–
po

w
er

ed
 

gr
ou

nd
w

at
er

 p
um

p 
op

er
at

io
ns

 p
ro

po
se

d 
w

ith
in

 5
00

 fe
et

 o
f r

es
id

en
ce

s 
or

 o
th

er
 s

en
si

tiv
e 

re
ce

pt
or

s.
  T

he
se

 a
na

ly
se

s 
sh

ou
ld

 in
cl

ud
e 

ex
ac

t d
is

ta
nc

es
 b

et
w

ee
n 

th
e 

re
ce

pt
or

s 
an

d 
op

er
at

io
ns

, a
nd

 in
cl

ud
e 

th
e 

ac
tu

al
 D

PM
 e

m
is

si
on

s 
fo

r t
he

 e
ng

in
es

 p
ro

po
se

d.
  I

f t
he

 a
na

ly
si

s 
sh

ow
s 

an
 a

nn
ua

l a
ve

ra
ge

 D
PM

 c
on

ce
nt

ra
tio

n 
fro

m
 p

ro
je

ct
 o

pe
ra

tio
ns

 a
t r

es
id

en
ce

s 
w

ith
in

 
50

0 
fe

et
 o

f t
he

 D
PM

 s
ou

rc
e 

to
 b

e 
gr

ea
te

r t
ha

n 
0.

02
4 

ug
/m

3,
 th

e 
en

gi
ne

 lo
ca

tio
n 

sh
al

l b
e 

m
ov

ed
 to

 a
 lo

ca
tio

n 
w

he
re

 th
e 

an
nu

al
 a

ve
ra

ge
 D

PM
 c

on
ce

nt
ra

tio
n 

fro
m

 p
ro

je
ct

 e
m

is
si

on
s 

is
 

le
ss

 th
an

 0
.0

24
 u

g/
m

3.
 T

he
 a

cc
ep

ta
bl

e 
co

nc
en

tra
tio

n 
of

 0
.0

24
 u

g/
m

3 
w

as
 d

et
er

m
in

ed
 u

si
ng

 
th

e 
cu

rre
nt

 O
EH

H
A 

ca
nc

er
 p

ot
en

cy
 fa

ct
or

 a
nd

 m
et

ho
do

lo
gy

 fo
r d

ie
se

l e
xh

au
st

 (O
EH

H
A,

 
20

03
). 

If 
di

es
el

 e
xh

au
st

 c
on

ce
nt

ra
tio

ns
 a

t t
he

 a
ffe

ct
ed

 re
ce

pt
or

 w
ou

ld
 b

e 
be

lo
w

 0
.0

24
 u

g/
m

3,
 

th
en

 th
e 

ca
nc

er
 h

ea
lth

 ri
sk

 w
ou

ld
 b

e 
le

ss
 th

an
 9

.9
 c

an
ce

rs
 in

 a
 m

illi
on

 p
op

ul
at

io
n.

 

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
1 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.8
-2

:  
Th

e 
P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 o
r 

ob
st

ru
ct

 im
pl

em
en

ta
tio

n 
of

 th
e 

ap
pl

ic
ab

le
 a

ir 
qu

al
ity

 
pl

an
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

.  
A

ir 
qu

al
ity

 
im

pa
ct

s 
du

rin
g 

op
er

at
io

ns
 w

ill
 b

e 
le

ss
 th

an
 s

ig
ni

fic
an

t. 

S
U

/L
S

 
S

U
/L

S
 

S
U

/L
S

 

Im
pa

ct
 3

.8
-3

:  
P

ro
je

ct
 c

on
st

ru
ct

io
n 

an
d/

or
 o

pe
ra

tio
n 

w
ou

ld
 e

xp
os

e 
se

ns
iti

ve
 re

ce
pt

or
s 

to
 s

ub
st

an
tia

l 
po

llu
ta

nt
 c

on
ce

nt
ra

tio
ns

. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

. A
ir 

qu
al

ity
 

im
pa

ct
s 

du
rin

g 
op

er
at

io
ns

 w
ill

 b
e 

le
ss

 th
an

 s
ig

ni
fic

an
t. 

S
U

/L
S

 
S

U
/L

S
 

S
U

/L
S

 

Im
pa

ct
 3

.8
-4

:  
P

ro
je

ct
 o

pe
ra

tio
n 

w
ou

ld
 c

re
at

e 
ob

je
ct

io
na

bl
e 

od
or

s 
af

fe
ct

in
g 

a 
su

bs
ta

nt
ia

l n
um

be
r 

of
 p

eo
pl

e.
 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

SE
CT

IO
N 

3.9
. N

OI
SE

 
 

 
 

Im
pa

ct
 3

.9
-1

:  
P

ro
po

se
d 

P
ro

je
ct

 c
on

st
ru

ct
io

n 
an

d/
or

 
op

er
at

io
n 

w
ou

ld
 e

xp
os

e 
pe

rs
on

s 
to

 o
r g

en
er

at
e 

no
is

e 
le

ve
ls

 in
 e

xc
es

s 
of

 s
ta

nd
ar

ds
 e

st
ab

lis
he

d 
in

 
th

e 
lo

ca
l g

en
er

al
 p

la
ns

 o
r n

oi
se

 o
rd

in
an

ce
s,

 o
r 

ap
pl

ic
ab

le
 s

ta
nd

ar
ds

 o
f o

th
er

 a
ge

nc
ie

s.
 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

. A
ir 

qu
al

ity
 

im
pa

ct
s 

du
rin

g 
op

er
at

io
ns

 w
ill

 b
e 

le
ss

 th
an

 s
ig

ni
fic

an
t w

ith
 m

iti
ga

tio
n 

m
ea

su
re

s 
in

 p
la

ce
. 

 3.
9-

1a
:  

In
 o

rd
er

 to
 a

vo
id

 n
oi

se
-s

en
si

tiv
e 

ho
ur

s 
of

 th
e 

da
y 

an
d 

ni
gh

t, 
co

ns
tru

ct
io

n 
co

nt
ra

ct
or

s 
sh

al
l c

om
pl

y 
w

ith
 th

e 
fo

llo
w

in
g:

 
 

• 
C

on
st

ru
ct

io
n 

ac
tiv

iti
es

 w
ith

in
 th

e 
C

ity
 o

f W
oo

dl
an

d 
ju

ris
di

ct
io

n,
 in

cl
ud

in
g 

th
e 

O
pt

io
n 

1 
an

d 
2 

W
TP

 s
ite

, i
f t

hi
s 

si
te

 is
 s

el
ec

te
d,

 a
nd

 a
 p

or
tio

n 
of

 th
e 

tre
at

ed
 

w
at

er
 tr

an
sm

is
si

on
 p

ip
el

in
e,

 s
ha

ll 
be

 li
m

ite
d 

to
 b

et
w

ee
n 

7 
a.

m
. t

o 
6 

p.
m

. M
on

da
y 

th
ro

ug
h 

S
at

ur
da

y,
 a

nd
 b

et
w

ee
n 

th
e 

ho
ur

s 
of

 9
 a

.m
. a

nd
 6

 p
.m

. o
n 

S
un

da
y.

  
• 

C
on

st
ru

ct
io

n 
ac

tiv
iti

es
 w

ith
in

 th
e 

C
ity

 o
f D

av
is

 ju
ris

di
ct

io
n 

(i.
e.

, a
 p

or
tio

n 
of

 th
e 

tre
at

ed
 w

at
er

 tr
an

sm
is

si
on

 p
ip

el
in

e)
 s

ha
ll 

be
 li

m
ite

d 
to

 b
et

w
ee

n 
th

e 
ho

ur
s 

of
 7

 
a.

m
. a

nd
 7

 p
.m

. M
on

da
y 

th
ro

ug
h 

Fr
id

ay
, a

nd
 b

et
w

ee
n 

th
e 

ho
ur

s 
of

 8
 a

.m
. a

nd
 8

 
p.

m
. o

n 
S

at
ur

da
ys

 a
nd

 S
un

da
ys

. 
• 

C
on

st
ru

ct
io

n 
ac

tiv
iti

es
 in

 th
e 

C
ou

nt
y 

of
 Y

ol
o 

ju
ris

di
ct

io
n,

 in
cl

ud
in

g 
th

e 
O

pt
io

n 
1 

an
d 

2 
W

TP
 s

ite
, t

he
 in

ta
ke

 fa
ci

lit
y,

 a
nd

 w
at

er
 p

ip
el

in
e 

se
gm

en
ts

, s
ha

ll 
be

 li
m

ite
d 

to
 b

et
w

ee
n 

th
e 

ho
ur

s 
of

 7
:0

0 
a.

m
. a

nd
 7

:0
0 

p.
m

. M
on

da
y 

th
ro

ug
h 

Fr
id

ay
, a

nd
 

on
ly

 in
te

rio
r c

on
st

ru
ct

io
n 

sh
al

l b
e 

al
lo

w
ed

 b
et

w
ee

n 
th

e 
ho

ur
s 

of
 7

:0
0 

a.
m

. a
nd

 
7:

00
 p

.m
. o

n 
S

at
ur

da
y 

to
 a

vo
id

 n
oi

se
-s

en
si

tiv
e 

ho
ur

s 
of

 th
e 

da
y.

 
• 

P
ile

-d
riv

in
g 

sh
al

l b
e 

lim
ite

d 
to

 b
et

w
ee

n 
8:

00
 a

.m
. a

nd
 4

:0
0 

p.
m

. M
on

da
y 

th
ro

ug
h 

Fr
id

ay
, w

ith
 n

o 
pi

le
-d

riv
in

g 
pe

rm
itt

ed
 b

et
w

ee
n 

12
:3

0 
p.

m
. a

nd
 1

:3
0 

p.
m

.  

S
U

/L
S

M
 

S
U

/L
S

M
 

S
U

/L
S

M
 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
2 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-
si

gn
ifi

ca
nt

 le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

3.
9-

1b
:  

To
 fu

rth
er

 a
dd

re
ss

 p
ot

en
tia

l n
ui

sa
nc

e 
im

pa
ct

s 
of

 p
ro

po
se

d 
P

ro
je

ct
 c

on
st

ru
ct

io
n,

 
co

ns
tru

ct
io

n 
co

nt
ra

ct
or

s 
sh

al
l i

m
pl

em
en

t t
he

 fo
llo

w
in

g:
 

• 
S

ig
ns

 s
ha

ll 
be

 p
os

te
d 

at
 a

ll 
co

ns
tru

ct
io

n 
si

te
 e

nt
ra

nc
es

 to
 th

e 
pr

op
er

ty
 u

po
n 

co
m

m
en

ce
m

en
t o

f p
ro

po
se

d 
P

ro
je

ct
 c

on
st

ru
ct

io
n,

 fo
r t

he
 p

ur
po

se
s 

of
 in

fo
rm

in
g 

al
l c

on
tra

ct
or

s/
su

bc
on

tra
ct

or
s,

 th
ei

r e
m

pl
oy

ee
s,

 a
ge

nt
s,

 m
at

er
ia

l h
au

le
rs

, a
nd

 a
ll 

ot
he

r p
er

so
ns

 a
t t

he
 a

pp
lic

ab
le

 c
on

st
ru

ct
io

n 
si

te
s,

 o
f t

he
 b

as
ic

 re
qu

ire
m

en
ts

 o
f 

M
iti

ga
tio

n 
M

ea
su

re
s 

3.
9-

1a
 a

nd
 3

.9
-1

c 
th

ro
ug

h 
3.

9-
1e

. 
• 

S
ig

ns
 s

ha
ll 

be
 p

os
te

d 
at

 th
e 

co
ns

tru
ct

io
n 

si
te

s 
th

at
 in

cl
ud

e 
pe

rm
itt

ed
 

co
ns

tru
ct

io
n 

da
ys

 a
nd

 h
ou

rs
, a

 d
ay

 a
nd

 e
ve

ni
ng

 c
on

ta
ct

 n
um

be
r f

or
 th

e 
jo

b 
si

te
, 

an
d 

a 
co

nt
ac

t n
um

be
r i

n 
th

e 
ev

en
t o

f p
ro

bl
em

s.
 

• 
A

n 
on

si
te

 c
om

pl
ai

nt
 a

nd
 e

nf
or

ce
m

en
t m

an
ag

er
 s

ha
ll 

re
sp

on
d 

to
 a

nd
 tr

ac
k 

co
m

pl
ai

nt
s 

an
d 

qu
es

tio
ns

 re
la

te
d 

to
 n

oi
se

. 

 
 

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-
si

gn
ifi

ca
nt

 le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

3.
9-

1c
:  

To
 re

du
ce

 d
ay

tim
e 

no
is

e 
im

pa
ct

s 
du

e 
to

 c
on

st
ru

ct
io

n 
of

 th
e 

di
ve

rs
io

n/
in

ta
ke

 
fa

ci
lit

y 
an

d 
tre

at
ed

 w
at

er
 tr

an
sm

is
si

on
 p

ip
el

in
es

 in
 u

rb
an

 a
re

as
, t

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l 
re

qu
ire

 c
on

st
ru

ct
io

n 
co

nt
ra

ct
or

s 
to

 im
pl

em
en

t t
he

 fo
llo

w
in

g 
m

ea
su

re
s:

 

• 
E

qu
ip

m
en

t a
nd

 tr
uc

ks
 u

se
d 

fo
r p

ro
po

se
d 

P
ro

je
ct

 c
on

st
ru

ct
io

n 
sh

al
l u

se
 th

e 
be

st
 

av
ai

la
bl

e 
no

is
e 

co
nt

ro
l t

ec
hn

iq
ue

s 
(e

.g
., 

im
pr

ov
ed

 m
uf

fle
rs

, e
qu

ip
m

en
t r

ed
es

ig
n,

 
us

e 
of

 in
ta

ke
 s

ile
nc

er
s,

 d
uc

ts
, e

ng
in

e 
en

cl
os

ur
es

, a
nd

 a
co

us
tic

al
ly

-a
tte

nu
at

in
g 

sh
ie

ld
s 

or
 s

hr
ou

ds
, w

he
re

ve
r f

ea
si

bl
e)

. 
• 

Im
pa

ct
 to

ol
s 

(e
.g

., 
ja

ck
 h

am
m

er
s,

 p
av

em
en

t b
re

ak
er

s,
 a

nd
 ro

ck
 d

ril
ls

) u
se

d 
fo

r 
pr

op
os

ed
 P

ro
je

ct
 c

on
st

ru
ct

io
n 

sh
al

l b
e 

hy
dr

au
lic

al
ly

 o
r e

le
ct

ric
al

ly
 p

ow
er

ed
 

w
he

re
ve

r p
os

si
bl

e 
to

 a
vo

id
 n

oi
se

 a
ss

oc
ia

te
d 

w
ith

 c
om

pr
es

se
d 

ai
r e

xh
au

st
 fr

om
 

pn
eu

m
at

ic
al

ly
 p

ow
er

ed
 to

ol
s.

 W
he

re
 u

se
 o

f p
ne

um
at

ic
 to

ol
s 

is
 u

na
vo

id
ab

le
, a

n 
ex

ha
us

t m
uf

fle
r o

n 
th

e 
co

m
pr

es
se

d 
ai

r e
xh

au
st

 s
ha

ll 
be

 u
se

d;
 th

is
 m

uf
fle

r c
an

 
lo

w
er

 n
oi

se
 le

ve
ls

 fr
om

 th
e 

ex
ha

us
t b

y 
up

 to
 a

bo
ut

 1
0 

dB
A

. E
xt

er
na

l j
ac

ke
ts

 o
n 

th
e 

to
ol

s 
th

em
se

lv
es

 s
ha

ll 
be

 u
se

d 
w

he
re

 fe
as

ib
le

; t
hi

s 
co

ul
d 

ac
hi

ev
e 

a 
re

du
ct

io
n 

of
 5

 d
B

A
. Q

ui
et

er
 p

ro
ce

du
re

s,
 s

uc
h 

as
 u

se
 o

f d
ril

ls
 ra

th
er

 th
an

 im
pa

ct
 

to
ol

s,
 s

ha
ll 

be
 u

se
d 

w
he

ne
ve

r f
ea

si
bl

e.
 

  

 
 

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
3 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
S

ta
tio

na
ry

 c
on

st
ru

ct
io

n 
no

is
e 

so
ur

ce
s 

sh
al

l b
e 

lo
ca

te
d 

as
 fa

r f
ro

m
 a

dj
ac

en
t 

re
ce

pt
or

s 
as

 p
os

si
bl

e,
 a

nd
 th

ey
 s

ha
ll 

be
 m

uf
fle

d 
an

d 
en

cl
os

ed
 w

ith
in

 te
m

po
ra

ry
 

sh
ed

s,
 in

co
rp

or
at

e 
in

su
la

tio
n 

ba
rr

ie
rs

, o
r o

th
er

 m
ea

su
re

s 
to

 th
e 

ex
te

nt
 th

is
 d

oe
s 

no
t i

nt
er

fe
re

 w
ith

 c
on

st
ru

ct
io

n 
pu

rp
os

es
. 

 
N

o 
m

itig
at

io
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-s
ig

ni
fic

an
t 

le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill 

co
nt

rib
ut

e 
to

 m
in

im
iz

in
g 

ef
fe

ct
 

 3.
9-

1d
:  

To
 fu

rth
er

 m
itig

at
e 

pi
le

 d
riv

in
g 

no
is

e 
im

pa
ct

s 
at

 th
e 

di
ve

rs
io

n/
in

ta
ke

 fa
ci

lity
, t

he
 P

ro
je

ct
 

Pa
rtn

er
s 

sh
al

l r
eq

ui
re

 c
on

st
ru

ct
io

n 
co

nt
ra

ct
or

s 
to

 im
pl

em
en

t “
qu

ie
t” 

pi
le

-d
riv

in
g 

te
ch

no
lo

gy
 (s

uc
h 

as
 s

on
ic

 o
r v

ib
ra

to
ry

 p
ile

-d
riv

er
 u

se
; p

re
-d

ril
lin

g 
of

 p
ile

s;
 je

tte
d 

pi
le

-d
riv

in
g)

, w
he

re
 fe

as
ib

le
, i

f 
ge

ot
ec

hn
ic

al
 a

nd
 s

tru
ct

ur
al

 re
qu

ire
m

en
ts

 a
nd

 c
on

di
tio

ns
 p

er
m

it 
th

is
 ty

pe
 o

f t
ec

hn
ol

og
y.

  

 
 

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-
si

gn
ifi

ca
nt

 le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 3.
9-

1e
:  

N
o 

am
pl

ifi
ed

 s
ou

rc
es

 (e
.g

., 
st

er
eo

 “b
oo

m
 b

ox
es

”)
 s

ha
ll 

be
 u

se
d 

in
 th

e 
vi

ci
ni

ty
 o

f 
re

si
de

nc
es

 d
ur

in
g 

pr
op

os
ed

 P
ro

je
ct

 c
on

st
ru

ct
io

n.
 

 
 

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-
si

gn
ifi

ca
nt

 le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 3.
9-

1f
:  

G
ro

un
dw

at
er

 w
el

ls
 s

ha
ll 

be
 lo

ca
te

d 
as

 fa
r f

ro
m

 s
en

si
tiv

e 
re

ce
pt

or
s 

as
 fe

as
ib

le
. 

A
ls

o,
 if

 n
ew

 w
el

ls
 a

re
 to

 b
e 

co
ns

tru
ct

ed
 in

 th
e 

di
re

ct
 li

ne
 o

f s
ig

ht
 o

f s
en

si
tiv

e 
re

ce
pt

or
s 

w
ith

in
 1

,0
00

 fe
et

 o
f t

he
 d

ril
l r

ig
, t

he
 a

pp
lic

an
t s

ha
ll 

in
cl

ud
e 

co
ns

tru
ct

io
n 

sp
ec

ifi
ca

tio
ns

 
re

qu
ire

m
en

ts
 fo

r i
ns

ta
lla

tio
n 

an
d 

m
ai

nt
en

an
ce

 o
f a

 te
m

po
ra

ry
 n

oi
se

 b
ar

rie
r (

en
gi

ne
er

ed
 

so
un

d 
w

al
l o

r n
oi

se
 b

la
nk

et
) d

ur
in

g 
24

-h
ou

r c
on

st
ru

ct
io

n 
ac

tiv
iti

es
. S

pe
ci

fic
at

io
ns

 s
ha

ll 
in

cl
ud

e 
us

e 
of

 a
pp

ro
pr

ia
te

 m
at

er
ia

ls
 a

nd
 s

ha
ll 

be
 in

st
al

le
d 

to
 a

 h
ei

gh
t t

ha
t i

nt
er

ce
pt

s 
th

e 
lin

e 
of

 s
ig

ht
 b

et
w

ee
n 

th
e 

dr
ill

 ri
g 

an
d 

se
ns

iti
ve

 re
ce

pt
or

s 
in

 o
rd

er
 to

 a
ch

ie
ve

 a
tte

nu
at

io
n 

of
 

be
tw

ee
n 

10
 a

nd
 1

5 
dB

A
. P

er
fo

rm
an

ce
 s

ta
nd

ar
d 

fo
r t

hi
s 

no
is

e 
m

iti
ga

tio
n 

m
ea

su
re

 s
ha

ll 
be

 
re

du
ct

io
n 

of
 n

oi
se

 le
ve

ls
 w

ith
in

 1
,0

00
 fe

et
 o

f t
he

 d
ril

l r
ig

 to
 6

0 
dB

A
 o

r l
es

s.
 

 
 

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 te

m
po

ra
ry

 c
on

st
ru

ct
io

n-
re

la
te

d 
im

pa
ct

s 
to

 le
ss

-th
an

-
si

gn
ifi

ca
nt

 le
ve

ls
, h

ow
ev

er
, m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
4 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 3.
9-

1g
:  

Th
e 

ap
pl

ic
an

t s
ha

ll d
es

ig
n 

an
d 

co
ns

tru
ct

 a
ll a

bo
ve

 g
ro

un
d 

pr
op

os
ed

 P
ro

je
ct

 fa
ci

liti
es

 
th

at
 in

cl
ud

e 
st

at
io

na
ry

 e
qu

ip
m

en
t (

e.
g.

, e
m

er
ge

nc
y 

ge
ne

ra
to

rs
, t

he
 W

TP
 H

VA
C

 s
ys

te
m

s,
 

pu
m

ps
, m

ot
or

s,
 b

lo
w

er
s,

 a
nd

 c
om

pr
es

so
rs

 a
nd

 th
e 

di
ve

rs
io

n/
in

ta
ke

 a
nd

 g
ro

un
dw

at
er

 w
el

l  
pu

m
p 

eq
ui

pm
en

t) 
w

ith
 a

co
us

tic
al

ly
 b

af
fle

d/
sh

ie
ld

ed
 e

nc
lo

su
re

s 
ar

ou
nd

 th
e 

st
at

io
na

ry
, n

oi
se

-
ge

ne
ra

tin
g 

eq
ui

pm
en

t t
o 

m
ee

t t
he

 ju
ris

di
ct

io
na

lly
 a

pp
lic

ab
le

 C
ity

 o
r C

ou
nt

y 
so

un
d 

le
ve

l 
re

qu
ire

m
en

ts
 a

t n
ea

rb
y 

la
nd

 u
se

 p
ro

pe
rty

 lin
es

.  
If 

th
e 

C
ity

 o
r C

ou
nt

y 
w

ith
 ju

ris
di

ct
io

n 
ov

er
 th

e 
fa

ci
lity

 a
re

a 
do

es
 n

ot
 h

av
e 

es
ta

bl
is

he
d 

ex
te

rio
r s

ou
nd

 le
ve

l r
eq

ui
re

m
en

ts
 fo

r s
en

si
tiv

e 
re

ce
pt

or
s,

 
su

ch
 a

s 
Yo

lo
 C

ou
nt

y,
 th

e 
lo

ca
tio

ns
 o

f t
he

 w
at

er
 s

el
le

r’s
 p

ot
en

tia
l g

ro
un

dw
at

er
 w

el
ls

, t
he

n 
op

er
at

io
n 

of
 th

e 
in

ta
ke

 o
r g

ro
un

dw
at

er
 w

el
ls

 s
ha

ll b
e 

de
si

gn
ed

 s
uc

h 
th

at
 th

e 
ge

ne
ra

tio
n 

of
 n

oi
se

 
le

ve
ls

 a
t t

he
 e

xt
er

io
r o

f r
es

id
en

ce
s 

or
 c

om
m

er
ci

al
/in

du
st

ria
l u

se
s 

in
 th

e 
vi

ci
ni

ty
 is

 n
o 

m
or

e 
th

an
 

45
 d

BA
 L

eq
 o

r 5
5 

dB
A 

Le
q,

 re
sp

ec
tiv

el
y.

  H
ow

ev
er

, f
or

 s
en

si
tiv

e 
re

ce
pt

or
s 

in
 a

re
as

 w
ith

 e
xi

st
in

g 
el

ev
at

ed
 a

m
bi

en
t n

ig
ht

-ti
m

e 
no

is
e 

le
ve

ls
, s

uc
h 

as
 re

ce
pt

or
s 

ne
ar

 m
aj

or
 ro

ad
w

ay
s,

 th
e 

en
cl

os
ur

es
 fo

r s
ta

tio
na

ry
 e

qu
ip

m
en

t s
ha

ll b
e 

de
si

gn
ed

 s
uc

h 
th

at
 n

oi
se

 le
ve

ls
 fr

om
 th

e 
st

at
io

na
ry

 
eq

ui
pm

en
t s

ha
ll n

ot
 e

xc
ee

d 
th

e 
ex

is
tin

g 
am

bi
en

t n
ig

ht
-ti

m
e 

ho
ur

ly
 L

eq
 n

oi
se

 le
ve

ls
 a

t t
he

 
re

ce
pt

or
. 

Im
pa

ct
 3

.9
-2

:  
P

ro
po

se
d 

P
ro

je
ct

 c
on

st
ru

ct
io

n 
w

ou
ld

 
ex

po
se

 p
er

so
ns

 to
 o

r g
en

er
at

e 
ex

ce
ss

iv
e 

gr
ou

nd
-

bo
rn

e 
vi

br
at

io
n 

or
 g

ro
un

d-
bo

rn
e 

no
is

e 
le

ve
ls

. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 

Im
pa

ct
 3

.9
-3

:  
Th

e 
pr

op
os

ed
 P

ro
je

ct
 w

ou
ld

 c
au

se
 a

 
su

bs
ta

nt
ia

l p
er

m
an

en
t i

nc
re

as
e 

in
 a

m
bi

en
t n

oi
se

 
le

ve
ls

 in
 th

e 
pr

op
os

ed
 P

ro
je

ct
 v

ic
in

ity
 a

bo
ve

 le
ve

ls
 

ex
is

tin
g 

w
ith

ou
t t

he
 p

ro
po

se
d 

P
ro

je
ct

. 
 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.9
-1

g.
 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.9
-4

:  
Th

e 
pr

op
os

ed
 P

ro
je

ct
 w

ou
ld

 c
au

se
 a

 
su

bs
ta

nt
ia

l t
em

po
ra

ry
 o

r p
er

io
di

c 
in

cr
ea

se
 in

 
am

bi
en

t n
oi

se
 le

ve
ls

 in
 th

e 
pr

op
os

ed
 P

ro
je

ct
 v

ic
in

ity
 

ab
ov

e 
le

ve
ls

 e
xi

st
in

g 
w

ith
ou

t t
he

 p
ro

po
se

d 
P

ro
je

ct
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 te
m

po
ra

ry
 c

on
st

ru
ct

io
n-

re
la

te
d 

im
pa

ct
s 

to
 le

ss
-th

an
-

si
gn

ifi
ca

nt
 le

ve
ls

, h
ow

ev
er

, m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

. N
oi

se
 im

pa
ct

s 
du

rin
g 

op
er

at
io

ns
 w

ill
 b

e 
le

ss
 th

an
 s

ig
ni

fic
an

t w
ith

 m
iti

ga
tio

n 
m

ea
su

re
s 

in
 p

la
ce

. 
 M

iti
ga

tio
n 

M
ea

su
re

s 
3.

9-
1a

 th
ro

ug
h 

3.
9-

1g
 w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

  a
nd

 a
re

 
in

co
rp

or
at

ed
 b

y 
re

fe
re

nc
e.

 

S
U

/L
S

M
 

S
U

/L
S

M
 

S
U

/L
S

M
 

Im
pa

ct
 3

.9
-5

:  
Th

e 
pr

op
os

ed
 P

ro
je

ct
, i

f l
oc

at
ed

 
w

ith
in

 tw
o 

m
ile

s 
of

 a
n 

ai
rp

or
t, 

w
ou

ld
 e

xp
os

e 
pe

op
le

 
re

si
di

ng
 o

r w
or

ki
ng

 in
 th

e 
pr

op
os

ed
 P

ro
je

ct
 a

re
a 

to
 

ex
ce

ss
iv

e 
no

is
e 

le
ve

ls
. 

N
o 

m
iti

ga
tio

n 
re

qu
ire

d 
LS

 
LS

 
LS

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
5 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

SE
CT

IO
N 

3.1
0. 

HA
ZA

RD
S 

AN
D 

HA
ZA

RD
OU

S 
MA

TE
RI

AL
S 

 
 

 

Im
pa

ct
 3

.1
0-

1:
  T

he
 P

ro
je

ct
 c

ou
ld

 c
re

at
e 

a 
si

gn
ifi

ca
nt

 h
az

ar
d 

to
 th

e 
pu

bl
ic

 o
r t

he
 e

nv
iro

nm
en

t 
th

ro
ug

h 
th

e 
ro

ut
in

e 
tra

ns
po

rt,
 u

se
, o

r d
is

po
sa

l o
f 

ha
za

rd
ou

s 
m

at
er

ia
ls

, o
r t

hr
ou

gh
 re

as
on

ab
le

 
fo

re
se

ea
bl

e 
up

se
t a

nd
 a

cc
id

en
t c

on
di

tio
ns

 in
vo

lv
in

g 
th

e 
re

le
as

e 
of

 h
az

ar
do

us
 m

at
er

ia
ls

 in
to

 th
e 

en
vi

ro
nm

en
t. 

3.
10

-1
a:

 T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l e

ns
ur

e,
 th

ro
ug

h 
th

e 
en

fo
rc

em
en

t o
f c

on
tra

ct
ua

l 
ob

lig
at

io
ns

, t
ha

t a
ll 

co
nt

ra
ct

or
s 

tra
ns

po
rt,

 s
to

re
 a

nd
 h

an
dl

e 
co

ns
tru

ct
io

n-
re

la
te

d 
ha

za
rd

ou
s 

m
at

er
ia

ls
 in

 a
 m

an
ne

r c
on

si
st

en
t w

ith
 re

le
va

nt
 re

gu
la

tio
ns

 a
nd

 g
ui

de
lin

es
, i

nc
lu

di
ng

 th
os

e 
re

co
m

m
en

de
d 

an
d 

en
fo

rc
ed

 b
y 

th
e 

D
ep

ar
tm

en
t o

f T
ra

ns
po

rta
tio

n,
 C

al
ifo

rn
ia

 R
W

Q
C

B
, t

he
 

lo
ca

l f
ire

 d
ep

ar
tm

en
ts

, a
nd

 th
e 

lo
ca

l e
nv

iro
nm

en
ta

l h
ea

lth
 d

ep
ar

tm
en

t. 

• 
R

ec
om

m
en

da
tio

ns
 s

ha
ll 

in
cl

ud
e 

as
 a

pp
ro

pr
ia

te
 tr

an
sp

or
tin

g 
an

d 
st

or
in

g 
m

at
er

ia
ls

 in
 a

pp
ro

pr
ia

te
 a

nd
 a

pp
ro

ve
d 

co
nt

ai
ne

rs
, m

ai
nt

ai
ni

ng
 re

qu
ire

d 
cl

ea
ra

nc
es

, a
nd

 h
an

dl
in

g 
m

at
er

ia
ls

 u
si

ng
 a

pp
lic

ab
le

 fe
de

ra
l, 

st
at

e 
an

d/
or

 lo
ca

l 
re

gu
la

to
ry

 a
ge

nc
y 

pr
ot

oc
ol

s.
 In

 a
dd

iti
on

, a
ll 

pr
ec

au
tio

ns
 re

qu
ire

d 
by

 th
e 

C
V

R
W

Q
C

B
 is

su
ed

 N
P

D
E

S
 c

on
st

ru
ct

io
n 

ac
tiv

ity
 s

to
rm

w
at

er
 p

er
m

its
 w

ill
 b

e 
ta

ke
n 

to
 e

ns
ur

e 
th

at
 n

o 
ha

za
rd

ou
s 

m
at

er
ia

ls
 e

nt
er

 a
ny

 n
ea

rb
y 

w
at

er
w

ay
s.

 
In

 th
e 

ev
en

t o
f a

 s
pi

ll,
 th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l e
ns

ur
e,

 th
ro

ug
h 

th
e 

en
fo

rc
em

en
t o

f 
co

nt
ra

ct
ua

l o
bl

ig
at

io
ns

, t
ha

t a
ll 

co
nt

ra
ct

or
s 

im
m

ed
ia

te
ly

 c
on

tro
l t

he
 s

ou
rc

e 
of

 a
ny

 le
ak

 a
nd

 
im

m
ed

ia
te

ly
 c

on
ta

in
 a

ny
 s

pi
ll 

ut
iliz

in
g 

ap
pr

op
ria

te
 s

pi
ll 

co
nt

ai
nm

en
t a

nd
 c

ou
nt

er
m

ea
su

re
s.

 
If 

re
qu

ire
d 

by
 th

e 
lo

ca
l f

ire
 d

ep
ar

tm
en

ts
, t

he
 lo

ca
l e

nv
iro

nm
en

ta
l h

ea
lth

 d
ep

ar
tm

en
t, 

or
 a

ny
 

ot
he

r r
eg

ul
at

or
y 

ag
en

cy
, c

on
ta

m
in

at
ed

 m
ed

ia
 s

ha
ll 

be
 c

ol
le

ct
ed

 a
nd

 d
is

po
se

d 
of

 a
t a

n 
of

fs
ite

 fa
ci

lit
y 

ap
pr

ov
ed

 to
 a

cc
ep

t s
uc

h 
m

ed
ia

. 

LS
M

 
LS

M
 

LS
M

 

 
3.

10
-1

b:
  T

he
 s

to
ra

ge
, h

an
dl

in
g,

 a
nd

 u
se

 o
f t

he
 c

on
st

ru
ct

io
n-

re
la

te
d 

ha
za

rd
ou

s 
m

at
er

ia
ls

 
sh

al
l b

e 
in

 a
cc

or
da

nc
e 

w
ith

 a
pp

lic
ab

le
 fe

de
ra

l, 
st

at
e,

 a
nd

 lo
ca

l l
aw

s.
  C

on
st

ru
ct

io
n-

re
la

te
d 

ha
za

rd
ou

s 
m

at
er

ia
ls

 a
nd

 h
az

ar
do

us
 w

as
te

s 
(e

.g
. f

ue
ls

 a
nd

 w
as

te
 o

ils
) s

ha
ll 

be
 s

to
re

d 
aw

ay
 

fro
m

 s
tre

am
 c

ha
nn

el
s 

an
d 

st
ee

p 
ba

nk
s 

to
 p

re
ve

nt
 th

es
e 

m
at

er
ia

ls
 fr

om
 e

nt
er

in
g 

su
rfa

ce
 

w
at

er
s 

in
 th

e 
ev

en
t o

f a
n 

ac
ci

de
nt

al
 re

le
as

e.
 T

he
se

 m
at

er
ia

ls
 a

t s
uf

fic
ie

nt
 d

is
ta

nc
e 

(a
t l

ea
st

 
50

0 
fe

et
) f

ro
m

 n
ea

rb
y 

re
si

de
nc

es
 o

r o
th

er
 p

ot
en

tia
l s

en
si

tiv
e 

la
nd

 u
se

s.
  T

hi
s 

in
cl

ud
es

 
m

at
er

ia
ls

 s
to

re
d 

fo
r e

xp
ec

te
d 

us
e,

 m
at

er
ia

ls
 in

 e
qu

ip
m

en
t a

nd
 v

eh
ic

le
s,

 a
nd

 w
as

te
 m

at
er

ia
ls

. 

 
 

 

 
3.

10
-1

c:
  I

m
pl

em
en

t B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 d
es

cr
ib

ed
 in

 M
iti

ga
tio

n 
M

ea
su

re
 3

.4
-1

b 
fo

r 
co

nt
ro

llin
g 

po
llu

ta
nt

 s
ou

rc
es

 th
at

 c
ou

ld
 a

ffe
ct

 s
to

rm
w

at
er

 d
is

ch
ar

ge
s 

fro
m

 c
on

st
ru

ct
io

n 
si

te
s.

 
 

 
 

 
3.

10
-1

d:
 T

he
 P

ro
je

ct
 P

ar
tn

er
s 

or
 th

ei
r d

es
ig

na
te

d 
co

ns
tru

ct
io

n 
co

nt
ra

ct
or

 s
ha

ll 
pr

ep
ar

e 
a 

H
az

ar
do

us
 M

at
er

ia
ls

 M
an

ag
em

en
t P

la
n 

(H
M

M
P

) f
or

 c
on

st
ru

ct
io

n 
of

 th
e 

P
ro

je
ct

. T
he

 
H

M
M

P
 w

ill
 s

ha
ll 

pr
ov

id
e 

fo
r s

af
e 

st
or

ag
e,

 c
on

ta
in

m
en

t, 
an

d 
di

sp
os

al
 o

f c
he

m
ic

al
s 

an
d 

ha
za

rd
ou

s 
m

at
er

ia
ls

 re
la

te
d 

to
 P

ro
je

ct
 c

on
st

ru
ct

io
n,

 in
cl

ud
in

g 
w

as
te

 m
at

er
ia

ls
. T

he
 p

la
n 

sh
al

l i
nc

lu
de

, b
ut

 s
ha

ll 
no

t b
e 

lim
ite

d 
to

, t
he

 fo
llo

w
in

g:
 

 
 

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
6 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

• 
A

 d
es

cr
ip

tio
n 

of
 h

az
ar

do
us

 m
at

er
ia

ls
 a

nd
 h

az
ar

do
us

 w
as

te
s 

• 
H

an
dl

in
g,

 tr
an

sp
or

t, 
tre

at
m

en
t, 

an
d 

di
sp

os
al

 p
ro

ce
du

re
s,

 a
s 

re
le

va
nt

 fo
r e

ac
h 

ha
za

rd
ou

s 
m

at
er

ia
l o

r h
az

ar
do

us
 w

as
te

 
• 

P
re

pa
re

dn
es

s,
 p

re
ve

nt
io

n,
 c

on
tin

ge
nc

y,
 a

nd
 e

m
er

ge
nc

y 
pr

oc
ed

ur
es

, i
nc

lu
di

ng
 

em
er

ge
nc

y 
co

nt
ac

t i
nf

or
m

at
io

n 
• 

P
er

so
nn

el
 tr

ai
ni

ng
 in

cl
ud

in
g,

 b
ut

 n
ot

 li
m

ite
d 

to
: (

1)
 re

co
gn

iti
on

 o
f e

xi
st

in
g 

or
 

po
te

nt
ia

l h
az

ar
ds

 re
su

lti
ng

 fr
om

 a
cc

id
en

ta
l s

pi
lls

 o
r o

th
er

 re
le

as
es

; (
2)

 
im

pl
em

en
ta

tio
n 

of
 e

va
cu

at
io

n,
 n

ot
ifi

ca
tio

n,
 a

nd
 o

th
er

 e
m

er
ge

nc
y 

re
sp

on
se

 
pr

oc
ed

ur
es

; (
3)

 m
an

ag
em

en
t, 

aw
ar

en
es

s,
 a

nd
 h

an
dl

in
g 

of
 h

az
ar

do
us

 m
at

er
ia

ls
 

an
d 

ha
za

rd
ou

s 
w

as
te

s,
 a

s 
re

qu
ire

d 
by

 th
ei

r l
ev

el
 o

f r
es

po
ns

ib
ili

ty
 

• 
A

n 
M

S
D

S
 s

ha
ll 

be
 k

ep
t o

n-
si

te
 fo

r e
ac

h 
on

-s
ite

, h
az

ar
do

us
 c

he
m

ic
al

 
• 

H
az

ar
do

us
 m

at
er

ia
l s

to
ra

ge
 a

re
as

, i
nc

lu
di

ng
 te

m
po

ra
ry

 s
to

ra
ge

 a
re

as
, s

ha
ll 

be
 

eq
ui

pp
ed

 w
ith

 s
ec

on
da

ry
 c

on
ta

in
m

en
t s

uf
fic

ie
nt

 in
 s

iz
e 

to
 c

on
ta

in
 th

e 
vo

lu
m

e 
of

 
th

e 
la

rg
es

t c
on

ta
in

er
 o

r t
an

k 
• 

E
qu

ip
m

en
t m

ai
nt

en
an

ce
 p

ro
ce

du
re

s 
Th

e 
H

M
M

P
 s

ha
ll 

be
 m

ad
e 

a 
co

nd
iti

on
 o

f c
on

tra
ct

ua
l o

bl
ig

at
io

n 
an

d 
sh

al
l b

e 
av

ai
la

bl
e 

fo
r 

re
vi

ew
 b

y 
co

ns
tru

ct
io

n 
in

sp
ec

to
rs

 a
nd

 im
pl

em
en

ta
tio

n 
co

m
pl

ia
nc

e 
sh

al
l b

e 
m

on
ito

re
d.

 

Im
pa

ct
 3

.1
0-

2:
  T

he
 P

ro
je

ct
 c

ou
ld

 e
m

it 
ha

za
rd

ou
s 

em
is

si
on

s 
or

 h
an

dl
e 

ha
za

rd
ou

s 
or

 a
cu

te
ly

 
ha

za
rd

ou
s 

m
at

er
ia

ls
, s

ub
st

an
ce

s,
 o

r w
as

te
 w

ith
in

 
on

e-
qu

ar
te

r m
ile

 o
f a

n 
ex

is
tin

g 
or

 p
ro

po
se

d 
sc

ho
ol

.  

3.
10

-2
: T

o 
m

iti
ga

te
 p

ot
en

tia
l r

el
ea

se
 o

f a
cu

te
ly

 h
az

ar
do

us
 s

ub
st

an
ce

s 
w

ith
in

 o
ne

-q
ua

rte
r 

m
ile

 o
f a

ny
 s

ch
oo

l, 
an

 in
ve

st
ig

at
io

n 
of

 th
e 

ex
te

nt
 o

f L
U

S
T-

re
la

te
d 

co
nt

am
in

at
io

n 
sh

al
l b

e 
un

de
rta

ke
n 

 a
s 

pa
rt 

of
 P

ro
je

ct
 e

ng
in

ee
rin

g 
an

d 
de

si
gn

. T
he

 in
ve

st
ig

at
io

n 
sh

al
l a

ss
es

s 
th

e 
po

te
nt

ia
l f

or
 d

is
tu

rb
in

g 
co

nt
am

in
at

ed
 a

re
as

 b
y 

th
e 

tre
at

ed
 w

at
er

 p
ip

el
in

e 
in

st
al

la
tio

n,
 w

ith
in

 
th

e 
ar

ea
s 

in
di

ca
te

d 
in

 T
ab

le
 3

.1
0-

10
. T

he
 c

on
ta

m
in

at
ed

 a
re

as
 s

ha
ll 

ei
th

er
 b

e 
av

oi
de

d,
 o

r 
an

y 
w

or
k 

do
ne

 w
ith

in
 c

on
ta

m
in

at
ed

 a
re

as
 s

ha
ll 

be
 u

nd
er

ta
ke

n 
in

 c
om

pl
ia

nc
e 

w
ith

 
st

an
da

rd
s 

ap
pr

ov
ed

 b
y 

th
e 

D
TS

C
 o

r Y
ol

o 
C

ou
nt

y 
H

ea
lth

 D
ep

ar
tm

en
t (

Yo
lo

 C
ou

nt
y 

H
ea

lth
 

D
ep

ar
tm

en
t, 

20
07

) t
o 

en
su

re
 th

at
 th

e 
so

il 
di

st
ur

ba
nc

e 
w

ill
 n

ot
 re

su
lt 

in
 th

e 
re

le
as

e 
of

 
ha

za
rd

ou
s 

m
at

er
ia

ls
.  

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.1
0-

3:
  T

he
 P

ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

on
 a

 
si

te
 th

at
 is

 in
cl

ud
ed

 o
n 

a 
lis

t o
f h

az
ar

do
us

 m
at

er
ia

ls
 

si
te

s 
an

d,
 a

s 
a 

re
su

lt,
 w

ou
ld

 c
re

at
e 

a 
si

gn
ifi

ca
nt

 
ha

za
rd

 to
 th

e 
pu

bl
ic

 o
r t

he
 e

nv
iro

nm
en

t  

3.
10

-3
: T

o 
m

iti
ga

te
 p

ot
en

tia
l h

az
ar

ds
 re

su
lti

ng
 fr

om
 d

is
tu

rb
in

g 
co

nt
am

in
at

ed
 a

re
as

, t
he

 
ex

te
nt

 o
f c

on
ta

m
in

at
io

n 
fro

m
 h

az
ar

do
us

 m
at

er
ia

ls
 s

ite
s 

w
ith

in
 o

r a
dj

ac
en

t t
o 

th
e 

P
ro

je
ct

 
co

ns
tru

ct
io

n 
ar

ea
 s

ha
ll 

be
 d

el
in

ea
te

d 
du

rin
g 

fin
al

 d
es

ig
n.

 D
is

tu
rb

an
ce

 to
 c

on
ta

m
in

at
ed

 
ar

ea
s 

du
rin

g 
P

ro
je

ct
 c

on
st

ru
ct

io
n 

sh
al

l b
e 

av
oi

de
d,

 o
r a

ny
 w

or
k 

do
ne

 w
ith

in
 c

on
ta

m
in

at
ed

 
ar

ea
s 

sh
al

l b
e 

un
de

rta
ke

n 
in

 c
om

pl
ia

nc
e 

w
ith

 s
ta

nd
ar

ds
 a

pp
ro

ve
d 

by
 th

e 
D

TS
C

 o
r Y

ol
o 

C
ou

nt
y 

H
ea

lth
 D

ep
ar

tm
en

t (
Yo

lo
 C

ou
nt

y,
 2

00
7)

 to
 e

ns
ur

e 
th

at
 h

az
ar

do
us

 m
at

er
ia

ls
 w

ill
 n

ot
 

be
 re

le
as

ed
 a

s 
a 

re
su

lt 
of

 th
e 

gr
ou

nd
 d

is
tu

rb
an

ce
. 

  

LS
M

 
LS

M
 

LS
M

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
7 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

A
dd

iti
on

al
ly

, i
f u

ni
de

nt
ifi

ed
 c

on
ta

m
in

at
ed

 s
oi

l a
nd

/o
r g

ro
un

dw
at

er
 a

re
 e

nc
ou

nt
er

ed
, o

r i
f 

su
sp

ec
te

d 
co

nt
am

in
at

io
n 

is
 e

nc
ou

nt
er

ed
 d

ur
in

g 
an

y 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
, w

or
k 

sh
al

l b
e 

ha
lte

d 
in

 th
e 

ar
ea

 o
f p

ot
en

tia
l e

xp
os

ur
e,

 a
nd

 th
e 

ty
pe

 a
nd

 e
xt

en
t o

f c
on

ta
m

in
at

io
n 

sh
al

l b
e 

id
en

tif
ie

d.
 A

 q
ua

lif
ie

d 
pr

of
es

si
on

al
, i

n 
co

ns
ul

ta
tio

n 
w

ith
 a

pp
ro

pr
ia

te
 re

gu
la

to
ry

 a
ge

nc
ie

s,
 

w
ill

 th
en

 d
ev

el
op

 a
nd

 im
pl

em
en

t a
 p

la
n 

to
 re

m
ed

ia
te

 th
e 

co
nt

am
in

at
io

n 
an

d 
pr

op
er

ly
 

di
sp

os
e 

of
 th

e 
co

nt
am

in
at

ed
 m

at
er

ia
l. 

Im
pa

ct
 3

.1
0-

4:
  T

he
 P

ro
je

ct
 c

ou
ld

 b
e 

lo
ca

te
d 

w
ith

in
 

tw
o 

m
ile

s 
of

 a
n 

ai
rp

or
t a

nd
 re

su
lt 

in
 a

 s
af

et
y 

ha
za

rd
 

fo
r p

eo
pl

e 
re

si
di

ng
 o

r w
or

ki
ng

 in
 th

e 
P

ro
je

ct
 a

re
a.

  

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
0-

5:
  T

he
 P

ro
je

ct
 c

ou
ld

 im
pa

ir 
im

pl
em

en
ta

tio
n 

of
 o

r p
hy

si
ca

lly
 in

te
rfe

re
 w

ith
 a

n 
ad

op
te

d 
em

er
ge

nc
y 

re
sp

on
se

 p
la

n 
or

 e
m

er
ge

nc
y 

ev
ac

ua
tio

n 
pl

an
.  

3.
10

-5
a:

 Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.1
2-

1b
, T

ra
ffi

c 
co

nt
ro

l p
la

n 
fro

m
 th

e 
Tr

an
sp

or
ta

tio
n 

se
ct

io
n,

 w
hi

ch
 in

cl
ud

es
 p

ro
vi

si
on

s 
fo

r n
ot

ify
in

g 
em

er
ge

nc
y 

re
sp

on
de

rs
 a

s 
w

el
l a

s 
lo

ca
l r

es
id

en
ts

 o
f s

ch
ed

ul
ed

 o
r p

ot
en

tia
l P

ro
je

ct
-r

el
at

ed
 im

pa
irm

en
ts

 to
 ro

ad
w

ay
 

op
er

at
io

ns
, t

ra
ffi

c 
m

ov
em

en
t a

nd
 c

irc
ul

at
io

n.
 

LS
M

 
LS

M
 

LS
M

 

 
3.

10
-5

b:
 E

ns
ur

e 
th

at
, i

n 
ar

ea
s 

w
he

re
 c

on
st

ru
ct

io
n 

ac
tiv

ity
 is

 ta
ki

ng
 p

la
ce

 w
ith

in
 a

 ro
ad

w
ay

, 
su

ffi
ci

en
t r

oa
dw

ay
 w

id
th

 re
m

ai
ns

 s
o 

th
at

 ro
ad

w
ay

 is
 p

as
sa

bl
e 

by
 e

m
er

ge
nc

y 
ve

hi
cl

es
. 

 
 

 

3.
10

-6
a:

 T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l e

ns
ur

e,
 th

ro
ug

h 
th

e 
en

fo
rc

em
en

t o
f c

on
tra

ct
ua

l 
ob

lig
at

io
ns

 th
at

 d
ur

in
g 

co
ns

tru
ct

io
n,

 s
ta

gi
ng

 a
re

as
, w

el
di

ng
 a

re
as

, o
r a

re
as

 s
la

te
d 

fo
r 

de
ve

lo
pm

en
t u

si
ng

 s
pa

rk
-p

ro
du

ci
ng

 e
qu

ip
m

en
t s

ha
ll 

be
 c

le
ar

ed
 o

f d
rie

d 
ve

ge
ta

tio
n 

or
 

ot
he

r m
at

er
ia

ls
 th

at
 c

ou
ld

 s
er

ve
 a

s 
fir

e 
fu

el
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l k
ee

p 
th

es
e 

ar
ea

s 
cl

ea
r o

f c
om

bu
st

ib
le

 m
at

er
ia

ls
 in

 o
rd

er
 to

 m
ai

nt
ai

n 
a 

fir
eb

re
ak

. A
ny

 c
on

st
ru

ct
io

n 
eq

ui
pm

en
t 

th
at

 n
or

m
al

ly
 in

cl
ud

es
 a

 s
pa

rk
 a

rr
es

te
r s

ha
ll 

be
 e

qu
ip

pe
d 

w
ith

 a
n 

ar
re

st
er

 in
  

go
od

 w
or

ki
ng

 o
rd

er
. T

hi
s 

in
cl

ud
es

, b
ut

 is
 n

ot
 li

m
ite

d 
to

, v
eh

ic
le

s,
 h

ea
vy

 e
qu

ip
m

en
t, 

an
d 

ch
ai

ns
aw

s.
 

LS
M

 
LS

M
 

LS
M

 
Im

pa
ct

 3
.1

0-
6:

  T
he

 P
ro

je
ct

 c
ou

ld
 e

xp
os

e 
pe

op
le

 o
r 

st
ru

ct
ur

es
 to

 a
 s

ig
ni

fic
an

t r
is

k 
of

 lo
ss

, i
nj

ur
y,

 o
r d

ea
th

 
in

vo
lv

in
g 

w
ild

la
nd

 fi
re

s,
 in

cl
ud

in
g 

w
he

re
 w

ild
la

nd
s 

ar
e 

ad
ja

ce
nt

 to
 u

rb
an

iz
ed

 a
re

as
 o

r w
he

re
 

re
si

de
nc

es
 a

re
 in

te
rm

ix
ed

 w
ith

 w
ild

la
nd

s.
  

3.
10

-6
b:

  W
or

k 
cr

ew
s 

sh
al

l b
e 

re
qu

ire
d 

to
 c

ar
ry

 s
uf

fic
ie

nt
 fi

re
 s

up
pr

es
si

on
 e

qu
ip

m
en

t t
o 

en
su

re
 

th
at

 a
ny

 fi
re

 re
su

ltin
g 

fro
m

 c
on

st
ru

ct
io

n 
ac

tiv
itie

s 
is

 im
m

ed
ia

te
ly

 e
xt

in
gu

is
he

d.
  A

ll o
ff-

ro
ad

 
eq

ui
pm

en
t u

si
ng

 in
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
s 

sh
al

l b
e 

eq
ui

pp
ed

 w
ith

 s
pa

rk
 a

rre
st

or
s.

 

 
 

 

SE
CT

IO
N 

3.1
1. 

PU
BL

IC
 H

EA
LT

H 
AN

D 
SA

FE
TY

 
 

 
 

Im
pa

ct
 3

.1
1-

1:
 T

he
 P

ro
je

ct
 w

ou
ld

 c
re

at
e 

a 
si

gn
ifi

ca
nt

 
pu

bl
ic

 h
ea

lth
 ri

sk
 th

ro
ug

h 
th

e 
in

tro
du

ct
io

n 
of

 
co

nt
am

in
an

ts
 to

 th
e 

dr
in

ki
ng

 w
at

er
 s

up
pl

y 
at

 
co

nc
en

tra
tio

ns
 w

ith
 k

no
w

n 
ad

ve
rs

e 
ef

fe
ct

. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
8 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

SE
CT

IO
N 

3.1
2. 

TR
AN

SP
OR

TA
TI

ON
 A

ND
 T

RA
FF

IC
 

 
 

 

Im
pa

ct
 3

.1
2-

1:
  P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 

su
bs

ta
nt

ia
lly

 in
cr

ea
se

 tr
af

fic
 in

 re
la

tio
n 

to
 th

e 
ex

is
tin

g 
tra

ffi
c 

lo
ad

 a
nd

 c
ap

ac
ity

 o
f t

he
 s

tre
et

 s
ys

te
m

 
(i.

e.
, r

es
ul

t i
n 

a 
su

bs
ta

nt
ia

l i
nc

re
as

e 
in

 e
ith

er
 th

e 
nu

m
be

r o
f v

eh
ic

le
 tr

ip
s,

 th
e 

vo
lu

m
e 

to
 c

ap
ac

ity
 ra

tio
 

on
 ro

ad
s,

 o
r c

on
ge

st
io

n 
at

 in
te

rs
ec

tio
ns

). 
 

3.
12

-1
a:

 C
on

st
ru

ct
io

n 
co

nt
ra

ct
or

s 
sh

al
l i

m
pl

em
en

t m
ea

su
re

s 
co

ns
is

te
nt

 w
ith

 p
ro

vi
si

on
s 

of
 

th
e 

W
or

k 
A

re
a 

P
ro

te
ct

io
n 

an
d 

Tr
af

fic
 C

on
tro

l M
an

ua
l i

nc
lu

di
ng

 re
qu

ire
m

en
ts

 to
 e

ns
ur

e 
sa

fe
 m

ai
nt

en
an

ce
 o

f t
ra

ffi
c 

flo
w

 th
ro

ug
h 

or
 a

ro
un

d 
th

e 
co

ns
tru

ct
io

n 
w

or
k 

zo
ne

, a
nd

 s
af

e 
ac

ce
ss

 o
f p

ol
ic

e,
 fi

re
, a

nd
 o

th
er

 re
sc

ue
 v

eh
ic

le
s 

(C
JU

TC
C

, 1
99

6)
.  

 
LS

M
 

LS
M

 
LS

M
 

 

3.
12

-1
b:

 T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l p

re
pa

re
 a

nd
 im

pl
em

en
t a

 T
ra

ffi
c 

C
on

tro
l/T

ra
ffi

c 
M

an
ag

em
en

t P
la

n 
su

bj
ec

t t
o 

ap
pr

ov
al

 b
y 

th
e 

ap
pr

op
ria

te
 lo

ca
l j

ur
is

di
ct

io
n 

(i.
e.

, C
al

tra
ns

, 
Yo

lo
 C

ou
nt

y,
 C

ity
 o

f D
av

is
, C

ity
 o

f W
oo

dl
an

d,
 U

C
 D

av
is

, Y
ol

o 
S

ho
rtl

in
e)

 p
rio

r t
o 

co
ns

tru
ct

io
n.

 T
he

 p
la

n 
sh

al
l: 

 

• 
In

cl
ud

e 
a 

di
sc

us
si

on
 o

f w
or

k 
ho

ur
s,

 h
au

l r
ou

te
s,

 li
m

its
 o

n 
th

e 
le

ng
th

 o
f o

pe
n 

tre
nc

h,
 w

or
k 

ar
ea

 d
el

in
ea

tio
n,

 tr
af

fic
 c

on
tro

l a
nd

 fl
ag

gi
ng

; 
• 

Id
en

tif
y 

al
l a

cc
es

s 
an

d 
pa

rk
in

g 
re

st
ric

tio
n 

an
d 

si
gn

ag
e 

re
qu

ire
m

en
ts

; 
• 

La
yo

ut
 a

 p
la

n 
fo

r n
ot

ifi
ca

tio
ns

 a
nd

 a
 p

ro
ce

ss
 fo

r c
om

m
un

ic
at

io
n 

w
ith

 a
ffe

ct
ed

 
re

si
de

nt
s 

an
d 

bu
si

ne
ss

es
 p

rio
r t

o 
th

e 
st

ar
t o

f c
on

st
ru

ct
io

n.
 A

dv
an

ce
 p

ub
lic

 
no

tif
ic

at
io

n 
sh

al
l i

nc
lu

de
 p

os
tin

g 
of

 n
ot

ic
es

 a
nd

 a
pp

ro
pr

ia
te

 s
ig

na
ge

 o
f c

on
st

ru
ct

io
n 

ac
tiv

iti
es

. T
he

 w
rit

te
n 

no
tif

ic
at

io
n 

sh
al

l i
nc

lu
de

 th
e 

co
ns

tru
ct

io
n 

sc
he

du
le

, t
he

 e
xa

ct
 

lo
ca

tio
n 

an
d 

du
ra

tio
n 

of
 a

ct
iv

iti
es

 w
ith

in
 e

ac
h 

st
re

et
 (i

.e
., 

w
hi

ch
 la

ne
s 

an
d 

ac
ce

ss
 

po
in

t/d
riv

ew
ay

s 
w

ou
ld

 b
e 

bl
oc

ke
d 

on
 w

hi
ch

 d
ay

s 
an

d 
fo

r h
ow

 lo
ng

), 
an

d 
a 

to
ll-

fre
e 

te
le

ph
on

e 
nu

m
be

r f
or

 re
ce

iv
in

g 
qu

es
tio

ns
 o

r c
om

pl
ai

nt
s;

 
• 

In
cl

ud
e 

a 
pl

an
 to

 c
oo

rd
in

at
e 

al
l c

on
st

ru
ct

io
n 

ac
tiv

iti
es

 w
ith

 e
m

er
ge

nc
y 

se
rv

ic
e 

pr
ov

id
er

s 
in

 th
e 

ar
ea

 a
t l

ea
st

 o
ne

 m
on

th
 in

 a
dv

an
ce

. E
m

er
ge

nc
y 

se
rv

ic
e 

pr
ov

id
er

s 
w

ou
ld

 b
e 

no
tif

ie
d 

of
 th

e 
tim

in
g,

 lo
ca

tio
n,

 a
nd

 d
ur

at
io

n 
of

 c
on

st
ru

ct
io

n 
ac

tiv
iti

es
.  

A
ll 

ro
ad

s 
w

ou
ld

 re
m

ai
n 

pa
ss

ab
le

 to
 e

m
er

ge
nc

y 
se

rv
ic

e 
ve

hi
cl

es
 a

t a
ll 

tim
es

; 
• 

In
cl

ud
e 

th
e 

re
qu

ire
m

en
t t

ha
t a

ll 
op

en
 tr

en
ch

es
 b

e 
co

ve
re

d 
w

ith
 m

et
al

 p
la

te
s 

at
 

th
e 

en
d 

of
 e

ac
h 

w
or

kd
ay

 to
 a

cc
om

m
od

at
e 

tra
ffi

c 
an

d 
ac

ce
ss

; a
nd

 
• 

S
pe

ci
fy

 th
e 

st
re

et
 re

st
or

at
io

n 
re

qu
ire

m
en

ts
 p

ur
su

an
t t

o 
ag

re
em

en
ts

 w
ith

 th
e 

lo
ca

l j
ur

is
di

ct
io

ns
. 

 

 
 

 
3.

12
-1

c:
 U

se
 s

pe
ci

al
 c

on
st

ru
ct

io
n 

te
ch

ni
qu

es
 (e

.g
., 

ho
riz

on
ta

l b
or

in
g,

 d
ire

ct
io

na
l d

ril
lin

g 
or

 
ni

gh
t c

on
st

ru
ct

io
n)

 o
n 

ro
ad

w
ay

s 
w

ith
 h

ig
h 

tra
ffi

c 
vo

lu
m

e 
to

 a
vo

id
 c

re
at

in
g 

tra
ffi

c 
co

nd
iti

on
s 

w
ith

 a
 L

ev
el

 o
f S

er
vi

ce
 D

 o
r w

or
se

. 
 

 
 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-3
9 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 

3.
12

-1
d:

 P
re

pa
re

 v
eh

ic
le

 m
ov

em
en

t a
nd

 d
et

ou
r p

la
ns

 to
 m

in
im

iz
e 

im
pa

ct
 to

 lo
ca

l s
tre

et
 

ci
rc

ul
at

io
n,

 d
riv

ew
ay

 a
cc

es
s,

 a
nd

 d
is

pl
ac

em
en

t o
f o

n-
st

re
et

 p
ar

ki
ng

. T
hi

s 
m

ay
 in

cl
ud

e 
th

e 
us

e 
of

 s
ig

ni
ng

 a
nd

 fl
ag

gi
ng

 to
 g

ui
de

 v
eh

ic
le

s 
th

ro
ug

h 
an

d/
or

 a
ro

un
d 

th
e 

co
ns

tru
ct

io
n 

zo
ne

. 
P

ip
el

in
e 

co
ns

tru
ct

io
n 

in
 u

rb
an

 a
re

as
 w

ill
 li

m
it 

tre
nc

h 
le

ng
th

 to
 n

o 
m

or
e 

th
an

 7
5 

fe
et

 to
 

m
in

im
iz

e 
di

sp
la

ce
m

en
t o

f o
n-

st
re

et
 p

ar
ki

ng
. 

 

 
 

 
3.

12
-1

e:
 Id

en
tif

y 
an

d 
ut

ili
ze

 a
re

as
 fo

r e
qu

ip
m

en
t p

ar
ki

ng
, s

ta
gi

ng
, a

nd
 c

on
st

ru
ct

io
n 

cr
ew

 
pa

rk
in

g 
to

 li
m

it 
la

ne
 c

lo
su

re
s 

in
 th

e 
pu

bl
ic

 ri
gh

t-o
f-w

ay
. 

 
 

 

 
3.

12
-1

f: 
C

oo
rd

in
at

e 
w

ith
 C

al
tra

ns
, Y

ol
o 

C
ou

nt
y,

 C
ity

 o
f D

av
is

, C
ity

 o
f W

oo
dl

an
d,

 U
C

 
D

av
is

, a
nd

 a
ny

 o
th

er
 a

pp
ro

pr
ia

te
 e

nt
ity

, r
eg

ar
di

ng
 m

ea
su

re
s 

to
 m

in
im

iz
e 

th
e 

cu
m

ul
at

iv
e 

ef
fe

ct
 o

f s
im

ul
ta

ne
ou

s 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
. 

 
 

 

 
3.

12
-1

g:
 C

on
su

lt 
w

ith
 Y

ol
ob

us
 a

nd
 U

ni
tra

ns
 T

ra
ns

it 
to

 c
oo

rd
in

at
e 

bu
s 

st
op

 re
lo

ca
tio

ns
 (a

s 
ne

ce
ss

ar
y)

 a
nd

 to
 re

du
ce

 p
ot

en
tia

l i
nt

er
ru

pt
io

n 
of

 tr
an

si
t s

er
vi

ce
. 

 
 

 

Im
pa

ct
 3

.1
2-

2:
  T

he
 P

ro
je

ct
 w

ou
ld

 e
xc

ee
d,

 e
ith

er
 

in
di

vi
du

al
ly

 o
r c

um
ul

at
iv

el
y,

 a
 le

ve
l o

f s
er

vi
ce

 
st

an
da

rd
 e

st
ab

lis
he

d 
by

 th
e 

Yo
lo

 C
ou

nt
y 

C
on

ge
st

io
n 

M
an

ag
em

en
t A

ge
nc

y 
fo

r d
es

ig
na

te
d 

ro
ad

s 
or

 
hi

gh
w

ay
s.

  

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
2-

3:
  T

he
 P

ro
je

ct
 w

ou
ld

 re
su

lt 
in

 a
 c

ha
ng

e 
in

 a
ir 

tra
ffi

c 
pa

tte
rn

s,
 in

cl
ud

in
g 

ei
th

er
 a

n 
in

cr
ea

se
 in

 
tra

ffi
c 

le
ve

ls
 o

r a
 c

ha
ng

e 
in

 lo
ca

tio
n 

th
at

 re
su

lts
 in

 
su

bs
ta

nt
ia

l s
af

et
y 

ris
ks

.  

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 

Im
pa

ct
 3

.1
2-

4:
  P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 in

cr
ea

se
 

po
te

nt
ia

l t
ra

ffi
c 

sa
fe

ty
 h

az
ar

ds
 fo

r v
eh

ic
le

s,
 

bi
cy

cl
is

ts
, a

nd
 p

ed
es

tri
an

s 
on

 p
ub

lic
 ro

ad
w

ay
s.

 
 

3.
12

-4
a:

 Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.1
2-

1a
. 

LS
M

 
LS

M
 

LS
M

 

 

3.
12

-4
b:

 Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.1
2-

1g
. 

   
 

 
 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
0 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 

3.
12

-4
c:

 R
oa

ds
 d

am
ag

ed
 b

y 
co

ns
tru

ct
io

n 
w

ou
ld

 b
e 

re
pa

ire
d 

to
 a

 s
tru

ct
ur

al
 c

on
di

tio
n 

eq
ua

l t
o 

th
at

 w
hi

ch
 e

xi
st

ed
 p

rio
r t

o 
co

ns
tru

ct
io

n 
ac

tiv
ity

. T
he

 P
ro

je
ct

 P
ar

tn
er

s 
an

d 
th

e 
lo

ca
l ju

ris
di

ct
io

n 
sh

al
l e

nt
er

 in
to

 a
n 

ag
re

em
en

t p
rio

r t
o 

co
ns

tru
ct

io
n 

th
at

 w
ill 

de
ta

il t
he

 p
re

-c
on

st
ru

ct
io

n 
co

nd
itio

ns
 

an
d 

th
e 

po
st

-c
on

st
ru

ct
io

n 
re

qu
ire

m
en

ts
 o

f t
he

 re
ha

bi
lita

tio
n 

pr
og

ra
m

.  

 

 
 

Im
pa

ct
 3

.1
2-

5:
  C

on
st

ru
ct

io
n 

w
ou

ld
 a

dv
er

se
ly

 a
ffe

ct
 

ac
ce

ss
 to

 a
dj

ac
en

t l
an

d 
us

es
 a

nd
 te

m
po

ra
ril

y 
bl

oc
k 

ac
ce

ss
 ro

ut
es

 u
se

d 
by

 c
ity

 p
ol

ic
e 

de
pa

rtm
en

ts
, Y

ol
o 

C
ou

nt
y 

S
he

rif
f’s

 D
ep

ar
tm

en
t, 

fir
e 

de
pa

rtm
en

ts
, a

nd
 

em
er

ge
nc

y 
se

rv
ic

es
. 

 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

3.
12

-1
b 

th
ro

ug
h 

3.
12

-1
g.

 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.1
2-

6:
  C

on
st

ru
ct

io
n 

of
 th

e 
P

ro
je

ct
 w

ou
ld

 
di

sp
la

ce
 e

xi
st

in
g 

on
-s

tre
et

 p
ar

ki
ng

 a
nd

 re
su

lt 
in

 
in

ad
eq

ua
te

 p
ar

ki
ng

 c
ap

ac
ity

. 
 

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
s 

3.
12

-1
d 

an
d 

3.
12

-1
e.

 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 3

.1
2-

7:
  T

he
 P

ro
je

ct
 w

ou
ld

 c
on

fli
ct

 w
ith

 
ad

op
te

d 
po

lic
ie

s,
 p

la
ns

, o
r p

ro
gr

am
s 

su
pp

or
tin

g 
al

te
rn

at
iv

e 
tra

ns
po

rta
tio

n.
 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

SE
CT

IO
N 

3.1
3. 

PU
BL

IC
 S

ER
VI

CE
S 

AN
D 

UT
IL

IT
IE

S 
 

 
 

Im
pa

ct
 3

.1
3-

1:
  T

he
 P

ro
je

ct
 w

ou
ld

 g
en

er
at

e 
th

e 
ne

ed
 fo

r n
ew

 o
r p

hy
si

ca
lly

 a
lte

re
d 

go
ve

rn
m

en
ta

l 
fa

ci
lit

ie
s 

in
 o

rd
er

 to
 m

ai
nt

ai
n 

ac
ce

pt
ab

le
 s

er
vi

ce
 

ra
tio

s,
 re

sp
on

se
 ti

m
es

 o
f o

th
er

 p
er

fo
rm

an
ce

 
ob

je
ct

iv
es

 fo
r a

ny
 o

f t
he

 p
ub

lic
 s

er
vi

ce
s 

(i.
e.

, f
ire

 
pr

ot
ec

tio
n,

 p
ol

ic
e 

pr
ot

ec
tio

n,
 o

th
er

 p
ub

lic
 fa

ci
lit

ie
s,

 
th

e 
co

ns
tru

ct
io

n 
of

 w
hi

ch
 c

ou
ld

 c
au

se
 s

ig
ni

fic
an

t 
en

vi
ro

nm
en

ta
l i

m
pa

ct
s)

. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
3-

3:
  T

he
 P

ro
je

ct
 w

ou
ld

 re
qu

ire
 o

r r
es

ul
t i

n 
th

e 
co

ns
tru

ct
io

n 
of

 n
ew

 s
to

rm
 w

at
er

 d
ra

in
ag

e 
fa

ci
liti

es
 

or
 e

xp
an

si
on

 o
f e

xi
st

in
g 

fa
ci

liti
es

, t
he

 c
on

st
ru

ct
io

n 
of

 
w

hi
ch

 c
ou

ld
 c

au
se

 s
ig

ni
fic

an
t e

nv
iro

nm
en

ta
l e

ffe
ct

s.
 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
1 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.1
3-

4:
  T

he
 P

ro
je

ct
 w

ou
ld

 b
e 

se
rv

ed
 b

y 
a 

la
nd

fil
l w

ith
ou

t s
uf

fic
ie

nt
 p

er
m

itt
ed

 c
ap

ac
ity

 to
 

ac
co

m
m

od
at

e 
th

e 
pr

oj
ec

t’s
 s

ol
id

 w
as

te
 d

is
po

sa
l 

ne
ed

s.
 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
3-

5:
  T

he
 P

ro
je

ct
 w

ou
ld

 v
io

la
te

 fe
de

ra
l, 

st
at

e,
 a

nd
 lo

ca
l s

ta
tu

te
s 

an
d 

re
gu

la
tio

ns
 re

la
te

d 
to

 
so

lid
 w

as
te

. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 3

.1
3-

6:
  C

on
st

ru
ct

io
n 

of
 th

e 
P

ro
je

ct
 w

ou
ld

 
re

su
lt 

in
 c

on
fli

ct
 w

ith
 o

th
er

 e
xi

st
in

g 
ut

ili
tie

s,
 c

au
si

ng
 

in
te

rfe
re

nc
e 

w
ith

 th
ei

r o
pe

ra
tio

n 
or

 fu
nc

tio
n.

 

3.
13

-6
:  

A
 U

til
ity

 A
vo

id
an

ce
 P

la
n 

sh
al

l b
e 

pr
ep

ar
ed

 a
nd

 im
pl

em
en

te
d 

to
 e

ns
ur

e 
th

at
 th

e 
pr

oj
ec

t p
la

ns
 a

nd
 s

pe
ci

fic
at

io
ns

 c
on

ta
in

 a
 d

et
ai

le
d 

en
gi

ne
er

in
g 

an
d 

co
ns

tru
ct

io
n 

pl
an

 to
 

av
oi

d 
ut

ili
ty

 c
on

fli
ct

s.
 M

ea
su

re
s 

to
 a

vo
id

 u
til

ity
 c

on
fli

ct
s 

m
ay

 in
cl

ud
e,

 b
ut

 a
re

 n
ot

 li
m

ite
d 

to
: 

 
• 

U
til

ity
 lo

ca
tio

ns
 w

ill
 b

e 
ve

rif
ie

d 
th

ro
ug

h 
fie

ld
 s

ur
ve

y 
an

d 
us

e 
of

 th
e 

U
nd

er
gr

ou
nd

 
S

er
vi

ce
 A

le
rt 

se
rv

ic
es

. 
• 

D
et

ai
le

d 
sp

ec
ifi

ca
tio

ns
 w

ill
 b

e 
pr

ep
ar

ed
 a

s 
pa

rt 
of

 th
e 

de
si

gn
 p

la
ns

 to
 in

cl
ud

e 
pr

oc
ed

ur
es

 fo
r t

he
 e

xc
av

at
io

n,
 s

up
po

rt,
 a

nd
 fi

ll 
of

 a
re

as
 a

ro
un

d 
ut

ili
ty

 c
ab

le
s 

an
d 

pi
pe

s.
  A

ll 
af

fe
ct

ed
 u

til
iti

es
 s

ha
ll 

be
 n

ot
ifi

ed
 o

f c
on

st
ru

ct
io

n 
pl

an
s 

an
d 

sc
he

du
le

.  
A

rr
an

ge
m

en
ts

 m
ay

 b
e 

m
ad

e 
w

ith
 th

es
e 

en
tit

ie
s 

re
ga

rd
in

g 
pr

ot
ec

tio
n,

 re
lo

ca
tio

n,
 

or
 te

m
po

ra
ry

 d
is

co
nn

ec
tio

n 
of

 s
er

vi
ce

s.
 

• 
R

es
id

en
ts

 a
nd

 b
us

in
es

se
s 

in
 th

e 
pr

oj
ec

t a
re

a 
of

 p
la

nn
ed

 u
til

ity
 s

er
vi

ce
 d

is
ru

pt
io

n 
w

ill
 b

e 
no

tif
ie

d 
of

 a
ny

 o
ut

ag
es

 tw
o 

to
 fo

ur
 d

ay
s 

in
 a

dv
an

ce
, i

n 
co

nf
or

m
an

ce
 w

ith
 

co
un

ty
 a

nd
 s

ta
te

 s
ta

nd
ar

ds
. 

• 
In

 th
e 

ev
en

t c
ab

le
s 

an
d 

lin
es

 a
re

 d
is

co
nn

ec
te

d,
 th

ey
 w

ill
 b

e 
re

co
nn

ec
te

d 
as

 
so

on
 a

s 
po

ss
ib

le
. 

LS
M

 
LS

M
 

LS
M

 

SE
CT

IO
N 

3.1
4. 

CU
LT

UR
AL

 R
ES

OU
RC

ES
 

 
 

 

Im
pa

ct
 3

.1
4-

1:
 P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 c

au
se

 a
 

su
bs

ta
nt

ia
l a

dv
er

se
 c

ha
ng

e 
in

 th
e 

si
gn

ifi
ca

nc
e 

of
 a

 
hi

st
or

ic
al

 o
r u

ni
qu

e 
ar

ch
ae

ol
og

ic
al

 re
so

ur
ce

 w
ith

in
 

th
e 

P
ro

je
ct

 a
re

a.
 

 

3.
14

-1
: T

he
 fo

llo
w

in
g 

ta
sk

s 
sh

al
l b

e 
co

nd
uc

te
d,

 w
he

re
 a

pp
ro

pr
ia

te
, b

y 
th

e 
P

ro
je

ct
 

P
ar

tn
er

s.
 T

he
 ta

sk
s 

de
sc

rib
ed

 s
at

is
fy

 n
ot

 o
nl

y 
C

E
Q

A
, b

ut
 fe

de
ra

l r
ul

es
 a

nd
 re

gu
la

tio
ns

 a
s 

w
el

l (
in

 p
ar

tic
ul

ar
, S

ec
tio

n 
10

6 
of

 th
e 

N
at

io
na

l H
is

to
ric

 P
re

se
rv

at
io

n 
A

ct
 a

nd
 it

s 
im

pl
em

en
tin

g 
re

gu
la

tio
ns

). 
C

ol
le

ct
iv

el
y,

 th
es

e 
ta

sk
s 

re
pr

es
en

t a
 c

ul
tu

ra
l r

es
ou

rc
e 

m
an

ag
em

en
t a

pp
ro

ac
h 

de
si

gn
ed

 to
 e

ns
ur

e 
co

m
pl

ia
nc

e 
w

ith
 a

pp
lic

ab
le

 G
en

er
al

 P
la

ns
, 

C
E

Q
A

, a
nd

 fe
de

ra
l r

ul
es

 a
nd

 re
gu

la
tio

ns
. 

  

LS
M

 
LS

M
 

LS
M

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
2 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

 

Ta
sk

 I.
 Id

en
tif

yi
ng

 H
is

to
ric

 P
ro

pe
rt

ie
s 

A
. U

po
n 

se
le

ct
io

n 
of

 a
 p

re
fe

rr
ed

 d
iv

er
si

on
/in

ta
ke

 p
ip

el
in

e 
op

tio
n,

 th
e 

P
ro

je
ct

 P
ar

tn
er

s,
 

w
he

re
 a

pp
ro

pr
ia

te
, s

ha
ll 

co
m

pl
et

e 
th

e 
id

en
tif

ic
at

io
n 

pr
oc

es
s 

pe
r 3

6 
C

FR
 P

ar
t 8

00
.4

 (w
hi

ch
 

in
cl

ud
es

, a
m

on
g 

ot
he

r i
de

nt
ifi

ca
tio

n 
ef

fo
rts

, a
 C

la
ss

 I 
lit

er
at

ur
e 

se
ar

ch
 a

nd
 a

 C
la

ss
 II

I f
ie

ld
 

su
rv

ey
) i

n 
th

e 
ar

ea
 o

f p
ot

en
tia

l e
ffe

ct
 (A

P
E

) f
or

 a
 s

pe
ci

fic
 u

nd
er

ta
ki

ng
. A

 C
la

ss
 II

I 
pe

de
st

ria
n 

su
rv

ey
 w

ill
 n

ot
 b

e 
re

qu
ire

d 
w

he
n:

 
  1

. T
he

 C
al

ifo
rn

ia
 H

is
to

ric
al

 In
fo

rm
at

io
n 

S
ys

te
m

 a
nd

 S
H

P
O

 a
gr

ee
 th

at
 p

re
vi

ou
s 

cu
ltu

ra
l  

re
so

ur
ce

s 
su

rv
ey

s 
ha

ve
 a

lre
ad

y 
ad

eq
ua

te
ly

 id
en

tif
ie

d 
hi

st
or

ic
 p

ro
pe

rti
es

, o
r 

   2
. T

he
 C

al
ifo

rn
ia

 H
is

to
ric

al
 In

fo
rm

at
io

n 
S

ys
te

m
 a

nd
 S

H
P

O
 a

gr
ee

 th
at

 p
re

vi
ou

s 
di

st
ur

ba
nc

e 
ha

s 
el

im
in

at
ed

 th
e 

po
ss

ib
ili

ty
 o

f i
de

nt
ify

in
g 

hi
st

or
ic

 p
ro

pe
rti

es
. 

 B
.  

A
n 

un
de

rta
ki

ng
 s

ha
ll 

be
 c

on
si

de
re

d 
to

 e
xi

st
, a

nd
 a

n 
A

P
E

 s
ha

ll 
be

 d
ef

in
ed

, w
he

n 
th

e 
P

ro
je

ct
 P

ar
tn

er
s,

 d
ire

ct
ly

 o
r t

hr
ou

gh
 th

e 
is

su
an

ce
 o

f a
pp

ro
pr

ia
te

 p
er

m
its

, u
nd

er
ta

ke
 

co
ns

tru
ct

io
n 

of
 th

e 
fa

ci
lit

ie
s 

id
en

tif
ie

d 
in

 p
ro

je
ct

 d
ev

el
op

m
en

t a
nd

 c
on

st
ru

ct
io

n 
pl

an
s.

 
Th

e 
A

P
E

 w
ill

 b
e 

th
e 

la
nd

 a
re

a 
af

fe
ct

ed
 b

y 
co

ns
tru

ct
io

n 
of

 n
ew

 fa
ci

lit
ie

s,
 fr

om
 th

e 
po

in
t 

of
 d

iv
er

si
on

 a
t t

he
 S

ac
ra

m
en

to
 R

iv
er

, a
lo

ng
 p

ip
el

in
es

, a
nd

 a
t w

at
er

 tr
ea

tm
en

t a
nd

 
st

or
ag

e 
fa

ci
lit

ie
s;

 
 C

. W
he

re
 th

e 
P

ro
je

ct
 P

ar
tn

er
s 

co
nd

uc
t a

n 
in

te
ns

iv
e 

(C
la

ss
 II

I) 
in

ve
nt

or
y,

 re
qu

ire
d 

co
ns

ul
ta

tio
n 

w
ith

 C
al

ifo
rn

ia
 S

H
P

O
 s

ha
ll 

be
 u

nd
er

ta
ke

n 
an

d 
co

or
di

na
te

d 
by

 th
e 

le
ad

 
fe

de
ra

l a
ge

nc
y 

w
ith

 a
pp

ro
va

l a
ut

ho
rit

y 
ov

er
 P

ro
je

ct
 fe

at
ur

es
. 

 

 
 

 

Ta
sk

 II
. A

ss
es

si
ng

 E
ffe

ct
s 

A.
 T

he
 le

ad
 a

ge
nc

y,
 in

 c
on

su
lta

tio
n 

w
ith

 S
H

PO
, w

ill 
as

se
ss

 th
e 

ef
fe

ct
s 

of
 th

e 
un

de
rta

ki
ng

 o
n 

pr
op

er
tie

s 
th

at
 a

re
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

N
R

H
P.

 If
 th

e 
Pr

oj
ec

t P
ar

tn
er

s,
 a

nd
 fe

de
ra

l 
le

ad
 a

ge
nc

y,
 d

et
er

m
in

e 
th

at
 c

on
st

ru
ct

io
n 

an
d 

op
er

at
io

n 
of

 th
e 

pr
oj

ec
t w

ou
ld

 re
su

lt 
in

 
un

av
oi

da
bl

e 
ef

fe
ct

s,
 o

r a
n 

ad
ve

rs
e 

ef
fe

ct
, t

o 
hi

st
or

ic
 p

ro
pe

rti
es

 w
ith

in
 th

e 
AP

E,
 in

 
ac

co
rd

an
ce

 w
ith

 3
6 

C
FR

 P
ar

t 8
00

.5
, t

he
n 

th
e 

le
ad

 a
ge

nc
y,

 o
th

er
 in

te
re

st
ed

 p
ar

tie
s,

 th
e 

Pr
oj

ec
t P

ar
tn

er
s,

 a
nd

 S
H

PO
 w

ill 
co

ns
ul

t t
o 

re
so

lv
e 

th
e 

ad
ve

rs
e 

ef
fe

ct
 (s

ee
 T

as
k 

III
 b

el
ow

). 

 
 

 

Ta
sk

 II
I. 

Tr
ea

tin
g 

Ef
fe

ct
s 

A
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l i
m

pl
em

en
t o

ne
 o

r m
or

e 
of

 th
e 

fo
llo

w
in

g 
m

ea
su

re
s 

fo
r t

re
at

in
g 

ef
fe

ct
s 

to
 h

is
to

ric
 p

ro
pe

rti
es

: 
1.

 
A

vo
id

 e
ffe

ct
s 

th
ro

ug
h 

re
de

si
gn

 o
f t

he
 p

ro
je

ct
; 

2.
 

A
vo

id
 e

ffe
ct

s 
by

 n
ot

 e
xe

cu
tin

g 
th

e 
pr

op
os

ed
 c

on
tra

ct
; 

 
 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
3 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

3.
 

If 
av

oi
da

nc
e 

is
 n

ot
 fe

as
ib

le
, m

iti
ga

te
 e

ffe
ct

s 
th

ro
ug

h 
m

ea
su

re
s 

su
ch

 a
s 

da
ta

 
re

co
ve

ry
 o

r a
rc

hi
va

l d
oc

um
en

ta
tio

n 
(fo

r e
xa

m
pl

e,
 th

e 
H

is
to

ric
 A

m
er

ic
an

 B
ui

ld
in

gs
 

S
ur

ve
y/

 H
is

to
ric

 A
m

er
ic

an
 E

ng
in

ee
rin

g 
R

ec
or

d)
.  

Th
e 

P
ro

je
ct

 P
ar

tn
er

s,
 in

 c
on

su
lta

tio
n 

w
ith

 th
e 

U
.S

. A
rm

y 
C

or
ps

 o
f E

ng
in

ee
rs

, S
H

P
O

, t
he

 
A

dv
is

or
y 

C
ou

nc
il,

 a
nd

 o
th

er
 in

te
re

st
ed

 a
ge

nc
ie

s,
 s

ha
ll 

w
or

k 
to

ge
th

er
 to

 fi
nd

 m
ea

su
re

s 
to

 
m

iti
ga

te
 th

e 
ef

fe
ct

s 
of

 a
 p

ar
tic

ul
ar

 u
nd

er
ta

ki
ng

 o
n 

hi
st

or
ic

 p
ro

pe
rti

es
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l d
ev

el
op

 p
la

ns
 to

 im
pl

em
en

t t
he

 a
gr

ee
d 

up
on

 m
iti

ga
tin

g 
m

ea
su

re
s 

an
d 

sh
al

l s
ub

m
it 

su
ch

 p
la

ns
—

in
 th

e 
fo

rm
 o

f a
 M

em
or

an
du

m
 o

f A
gr

ee
m

en
t—

to
 th

e 
S

H
P

O
, t

he
 A

dv
is

or
y 

C
ou

nc
il,

 a
nd

 in
te

re
st

ed
 a

ge
nc

ie
s 

fo
r r

ev
ie

w
 a

nd
 c

om
m

en
t. 

 
B

. T
he

 P
ro

je
ct

 P
ar

tn
er

s 
sh

al
l e

ns
ur

e 
th

at
 a

ny
 m

iti
ga

tin
g 

m
ea

su
re

s 
ag

re
ed

 o
n 

du
rin

g 
co

ns
ul

ta
tio

n 
w

ill 
be

 in
cl

ud
ed

 a
s 

a 
sp

ec
ifi

ca
tio

n 
in

 P
ro

je
ct

 d
ev

el
op

m
en

t. 
M

iti
ga

tio
n 

m
ea

su
re

s 
w

ill 
be

 c
om

pl
et

ed
 b

ef
or

e 
th

e 
st

ar
t o

f g
ro

un
d 

di
st

ur
bi

ng
 a

ct
iv

iti
es

 th
at

 w
ou

ld
 

af
fe

ct
 th

e 
ph

ys
ic

al
 in

te
gr

ity
 o

f a
n 

hi
st

or
ic

 re
so

ur
ce

. M
iti

ga
tin

g 
m

ea
su

re
s 

fo
r v

is
ua

l, 
au

di
bl

e,
 

or
 a

tm
os

ph
er

ic
 e

ffe
ct

s 
w

ill 
be

 c
om

pl
et

ed
 b

ef
or

e 
co

m
pl

et
io

n 
of

 P
ro

je
ct

 c
on

st
ru

ct
io

n.
 

 

Ta
sk

 IV
. P

ro
pe

rt
ie

s 
D

is
co

ve
re

d 
D

ur
in

g 
Im

pl
em

en
ta

tio
n 

O
f A

n 
U

nd
er

ta
ki

ng
 

A
. I

f a
 p

re
vi

ou
sl

y 
un

di
sc

ov
er

ed
 h

is
to

ric
 p

ro
pe

rty
 is

 in
ad

ve
rte

nt
ly

 e
nc

ou
nt

er
ed

 d
ur

in
g 

co
ns

tru
ct

io
n,

 a
ll 

w
or

k 
in

 th
e 

im
m

ed
ia

te
 v

ic
in

ity
 o

f t
he

 p
ro

pe
rty

 e
xc

ep
t t

ha
t n

ec
es

sa
ry

 to
 

se
cu

re
 a

nd
 p

ro
te

ct
 th

e 
pr

op
er

ty
 w

ill
 c

ea
se

 u
nt

il 
th

e 
P

ro
je

ct
 P

ar
tn

er
s 

ca
n 

se
cu

re
 

as
si

st
an

ce
 fr

om
 a

 p
ro

fe
ss

io
na

l a
rc

ha
eo

lo
gi

st
 w

ho
 e

va
lu

at
e 

an
d,

 if
 n

ec
es

sa
ry

, m
iti

ga
te

 
ef

fe
ct

s 
to

 th
e 

di
sc

ov
er

y.
 E

va
lu

at
io

n 
an

d 
m

iti
ga

tio
n 

w
ill

 b
e 

ca
rr

ie
d 

ou
t i

n 
co

ns
ul

ta
tio

n 
w

ith
 

th
e 

fe
de

ra
l l

ea
d 

ag
en

cy
 a

nd
 S

H
P

O
 p

ur
su

an
t t

o 
36

 C
FR

 P
ar

t 8
00

.1
1(

b)
(2

)(
ii)

. 
B

. I
f h

um
an

 re
m

ai
ns

 a
re

 d
is

co
ve

re
d 

du
rin

g 
ar

ch
ae

ol
og

ic
al

 s
ur

ve
y,

 a
ny

 a
rc

ha
eo

lo
gi

ca
l 

te
st

in
g 

or
 d

at
a 

re
co

ve
ry

 o
r a

ny
 c

on
st

ru
ct

io
n 

ac
tiv

iti
es

, w
or

k 
in

 th
e 

im
m

ed
ia

te
 v

ic
in

ity
 o

f 
th

e 
di

sc
ov

er
y 

w
ill

 c
ea

se
 e

xc
ep

t t
o 

se
cu

re
 a

nd
 p

ro
te

ct
 th

e 
re

m
ai

ns
. T

he
 P

ro
je

ct
 P

ar
tn

er
s 

or
 th

ei
r c

on
su

lti
ng

 a
rc

ha
eo

lo
gi

st
 w

ill
 im

m
ed

ia
te

ly
 n

ot
ify

 th
e 

C
ou

nt
y 

C
or

on
er

, p
er

 S
ta

te
 

la
w

. A
s 

w
el

l, 
th

e 
P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l e
ns

ur
e 

th
at

 a
ny

 h
um

an
 re

m
ai

ns
 a

nd
 g

ra
ve

-
as

so
ci

at
ed

 a
rti

fa
ct

s 
di

sc
ov

er
ed

 a
re

 a
ls

o 
m

an
ag

ed
 in

 a
cc

or
da

nc
e 

w
ith

 C
al

ifo
rn

ia
 

S
ta

tu
te

s,
 th

ei
r c

ha
pt

er
s 

an
d 

se
ct

io
ns

, w
hi

ch
 in

cl
ud

e 
bu

t a
re

 n
ot

 n
ec

es
sa

ril
y 

lim
ite

d 
to

: 
C

ha
pt

er
 1

49
2,

 S
ta

tu
te

s 
of

 1
98

2,
 S

ec
tio

n 
70

50
.5

 o
f t

he
 H

ea
lth

 a
nd

 S
af

et
y 

C
od

e,
 a

nd
 

S
ec

tio
ns

 5
09

7.
94

, 5
09

7.
98

, a
nd

 5
09

7.
99

 o
f t

he
 P

ub
lic

 R
es

ou
rc

es
 C

od
e.

 

 
 

Im
pa

ct
 3

.1
4-

2:
 P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 d

ire
ct

ly
 o

r 
in

di
re

ct
ly

 d
es

tro
y 

a 
un

iq
ue

 p
al

eo
nt

ol
og

ic
al

 re
so

ur
ce

 
or

 s
ite

 o
r u

ni
qu

e 
ge

ol
og

ic
 fe

at
ur

e.
 

 

Im
pl

em
en

t  
M

iti
ga

tio
n 

M
ea

su
re

 3
.1

4-
1.

 
LS

M
 

LS
M

 
LS

M
 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
4 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.1
4-

3:
 P

ro
je

ct
 c

on
st

ru
ct

io
n 

w
ou

ld
 d

is
tu

rb
 

an
y 

hu
m

an
 re

m
ai

ns
, i

nc
lu

di
ng

 th
os

e 
in

te
rr

ed
 o

ut
si

de
 

of
 fo

rm
al

 c
em

et
er

ie
s.

  

Im
pl

em
en

t M
iti

ga
tio

n 
M

ea
su

re
 3

.1
4-

1.
  

LS
M

 
LS

M
 

LS
M

 

SE
CT

IO
N 

3.1
5. 

RE
CR

EA
TI

ON
 

Im
pa

ct
 3

.1
5-

1:
  T

he
 P

ro
je

ct
 c

ou
ld

 in
cr

ea
se

 th
e 

us
e 

of
 e

xi
st

in
g 

ne
ig

hb
or

ho
od

 o
r r

eg
io

na
l p

ar
ks

 o
r o

th
er

 
re

cr
ea

tio
na

l f
ac

ili
tie

s 
su

ch
 th

at
 s

ub
st

an
tia

l p
hy

si
ca

l 
de

te
rio

ra
tio

n 
of

 th
e 

fa
ci

lit
y 

w
ou

ld
 o

cc
ur

 o
r b

e 
ac

ce
le

ra
te

d.
 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 

Im
pa

ct
 3

.1
5-

2:
  T

he
 P

ro
je

ct
 c

ou
ld

 in
cl

ud
e 

re
cr

ea
tio

na
l f

ac
ili

tie
s 

or
 re

qu
ire

 th
e 

co
ns

tru
ct

io
n 

or
 

ex
pa

ns
io

n 
of

 re
cr

ea
tio

na
l f

ac
ili

tie
s 

w
hi

ch
 m

ig
ht

 h
av

e 
a 

si
gn

ifi
ca

nt
 a

dv
er

se
 p

hy
si

ca
l e

ffe
ct

 o
n 

th
e 

en
vi

ro
nm

en
t. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 

Im
pa

ct
 3

.1
5-

3:
  C

on
st

ru
ct

io
n 

an
d 

op
er

at
io

n 
of

 th
e 

in
ta

ke
 c

ou
ld

 re
du

ce
 a

cc
es

s 
to

, o
r i

nt
er

fe
re

 w
ith

 th
e 

us
e 

of
 e

xi
st

in
g 

re
cr

ea
tio

na
l o

pp
or

tu
ni

tie
s 

or
 fa

ci
lit

ie
s,

 
in

cl
ud

in
g 

re
cr

ea
tio

na
l u

se
 o

f t
he

 S
ac

ra
m

en
to

 R
iv

er
. 

3.
15

-3
a:

 D
ur

in
g 

P
ro

je
ct

 c
on

st
ru

ct
io

n 
an

d 
op

er
at

io
n,

 w
at

er
w

ay
 m

ar
ke

rs
, i

nc
lu

di
ng

 b
uo

ys
 

an
d/

or
 s

ig
ns

, s
ha

ll 
be

 p
la

ce
d 

in
, o

n,
 o

r n
ea

r t
he

 w
at

er
 to

 p
ro

te
ct

 th
e 

sa
fe

ty
 o

f b
oa

t 
op

er
at

or
s 

as
 s

pe
ci

fie
d 

in
 T

itl
e 

14
 D

ep
ar

tm
en

t o
f B

oa
tin

g 
an

d 
W

at
er

w
ay

s 
S

ec
tio

n 
70

00
 e

t 
se

q.
  T

he
 s

ha
pe

s 
of

 a
id

s 
to

 n
av

ig
at

io
n 

sh
al

l b
e 

co
m

pa
tib

le
 w

ith
 th

e 
sh

ap
es

 e
st

ab
lis

he
d 

by
 

C
oa

st
 G

ua
rd

 re
gu

la
tio

ns
 fo

r t
he

 e
qu

iv
al

en
t C

oa
st

 G
ua

rd
 a

id
s 

to
 n

av
ig

at
io

n.
  W

he
n 

lig
ht

s 
ar

e 
pl

ac
ed

 o
n 

bu
oy

s 
as

 a
n 

ai
d 

to
 n

av
ig

at
io

n,
 th

ei
r c

ha
ra

ct
er

is
tic

s 
sh

al
l b

e 
co

m
pa

tib
le

 w
ith

 
th

os
e 

de
si

gn
at

ed
 b

y 
fe

de
ra

l r
eg

ul
at

io
ns

 fo
r f

ed
er

al
 a

id
s 

to
 n

av
ig

at
io

n.
 

 

LS
M

 
LS

M
 

LS
M

 

 
3.

15
-3

b:
 T

he
 d

es
ig

n 
of

 th
e 

in
ta

ke
 fa

ci
lit

y 
sh

al
l p

ro
vi

de
 fo

r c
on

tin
ue

d 
pu

bl
ic

 a
cc

es
s 

to
 th

e 
S

ac
ra

m
en

to
 R

iv
er

 d
ur

in
g 

co
ns

tru
ct

io
n 

an
d 

op
er

at
io

na
l p

ha
se

s.
  P

ed
es

tri
an

 a
cc

es
s 

sh
al

l 
be

 d
es

ig
ne

d 
to

 d
is

co
ur

ag
e 

tre
sp

as
si

ng
 o

n 
ad

ja
ce

nt
 p

ro
pe

rti
es

, w
he

re
 a

pp
lic

ab
le

.  
 

 
 

 

SE
CT

IO
N 

3.1
6. 

AE
ST

HE
TI

CS
 

 
 

 

Im
pa

ct
 3

.1
6-

1:
  T

he
 P

ro
je

ct
 c

ou
ld

 h
av

e 
a 

su
bs

ta
nt

ia
l 

ad
ve

rs
e 

ef
fe

ct
 o

n 
sc

en
ic

 v
is

ta
s.

  
  

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
5 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 3

.1
6-

2:
  T

he
 P

ro
je

ct
 c

ou
ld

 s
ub

st
an

tia
lly

 
da

m
ag

e 
sc

en
ic

 re
so

ur
ce

s,
 in

cl
ud

in
g,

 b
ut

 n
ot

 li
m

ite
d 

to
, t

re
es

, r
oc

k 
ou

tc
ro

pp
in

gs
, a

nd
 h

is
to

ric
 b

ui
ld

in
gs

 
w

ith
in

 a
 s

ta
te

 s
ce

ni
c 

hi
gh

w
ay

. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

N
I 

N
I 

N
I 

Im
pa

ct
 3

.1
6-

3:
  T

he
 P

ro
je

ct
 c

ou
ld

 s
ub

st
an

tia
lly

 
de

gr
ad

e 
th

e 
ex

is
tin

g 
vi

su
al

 c
ha

ra
ct

er
 o

r q
ua

lit
y 

of
 

th
e 

si
te

 a
nd

 it
s 

su
rr

ou
nd

in
gs

.  
 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 M
ea

su
re

 3
.1

6-
3a

: T
he

 d
es

ig
n 

of
 th

e 
pr

op
os

ed
 w

at
er

 s
to

ra
ge

 ta
nk

s,
 in

cl
ud

in
g 

th
e 

ch
oi

ce
 o

f 
co

lo
r a

nd
 m

at
er

ia
ls

, s
ha

ll 
se

ek
 to

 re
du

ce
 th

e 
vi

su
al

 c
on

tra
st

 o
f t

he
 fa

ci
lit

y.
 B

rig
ht

 a
nd

 
re

fle
ct

iv
e 

co
lo

rs
 s

ha
ll 

be
 a

vo
id

ed
. A

dd
iti

on
al

ly
, l

an
ds

ca
pi

ng
 in

cl
ud

in
g 

re
ve

ge
ta

tio
n 

of
 

di
st

ur
be

d 
ar

ea
s,

 p
la

nt
in

gs
 o

f t
re

es
, a

nd
/o

r m
in

or
 to

po
gr

ap
hi

c 
en

ha
nc

em
en

ts
, s

ha
ll 

be
 

ut
ili

ze
d 

to
 m

in
im

iz
e 

te
xt

ur
al

 a
nd

 a
es

th
et

ic
 c

on
tra

st
s 

w
ith

 s
ur

ro
un

di
ng

 a
re

as
. 

S
U

 
S

U
 

S
U

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 im

pa
ct

s 
to

 le
ss

-th
an

-s
ig

ni
fic

an
t l

ev
el

s,
 h

ow
ev

er
, 

m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

 
 3.

16
-3

b:
  T

he
 d

es
ig

n 
of

 th
e 

di
ve

rs
io

n/
in

ta
ke

 fa
ci

lit
y 

an
d 

W
TP

, i
nc

lu
di

ng
 th

e 
ch

oi
ce

 o
f c

ol
or

 
an

d 
m

at
er

ia
ls

, s
ha

ll 
se

ek
 to

 re
du

ce
 th

e 
vi

su
al

 c
on

tra
st

 o
f t

he
 fa

ci
lit

y.
 B

rig
ht

 re
fle

ct
iv

e 
m

at
er

ia
ls

 a
nd

 c
ol

or
s 

sh
al

l b
e 

av
oi

de
d.

 

 
 

 

 
N

o 
m

iti
ga

tio
n 

av
ai

la
bl

e 
to

 le
ss

en
 im

pa
ct

s 
to

 le
ss

-th
an

-s
ig

ni
fic

an
t l

ev
el

s,
 h

ow
ev

er
, 

m
ea

su
re

s 
w

ill
 c

on
tri

bu
te

 to
 m

in
im

iz
in

g 
ef

fe
ct

 
3.

16
-3

c:
  T

he
 P

ro
je

ct
 P

ar
tn

er
s 

sh
al

l d
ev

el
op

 a
 la

nd
sc

ap
in

g 
pl

an
 th

at
 u

til
iz

es
 n

at
iv

e 
ve

ge
ta

tio
n 

to
 s

hi
el

d 
th

e 
ne

w
 in

ta
ke

/d
iv

er
si

on
 fa

ci
lit

y 
an

d 
th

e 
W

TP
 fr

om
 a

dj
ac

en
t 

pr
op

er
tie

s,
 th

e 
S

ac
ra

m
en

to
 R

iv
er

, a
nd

 n
ea

rb
y 

re
si

de
nc

es
, t

o 
th

e 
ex

te
nt

 fe
as

ib
le

. 

 
 

 

Im
pa

ct
 3

.1
6-

4:
  T

he
 P

ro
je

ct
 w

ou
ld

 c
re

at
e 

a 
ne

w
 

so
ur

ce
 o

f s
ub

st
an

tia
l l

ig
ht

 o
r g

la
re

 th
at

 w
ou

ld
 

ad
ve

rs
el

y 
af

fe
ct

 n
ig

ht
tim

e 
vi

ew
s 

in
 th

e 
ar

ea
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

3.
16

-4
: O

ut
do

or
 li

gh
t s

ou
rc

es
 s

ha
ll 

be
 p

ro
pe

rly
 s

hi
el

de
d 

an
d 

in
st

al
le

d 
to

 p
re

ve
nt

 li
gh

t 
tre

sp
as

s 
on

to
 a

dj
ac

en
t p

ro
pe

rti
es

.  
Fl

oo
d 

or
 s

po
t l

am
ps

 in
st

al
le

d 
fo

r p
ur

po
se

s 
ot

he
r t

ha
n 

w
at

er
w

ay
 n

av
ig

at
io

n 
sh

al
l b

e 
di

re
ct

ed
 d

ow
nw

ar
d 

w
he

n 
th

e 
so

ur
ce

 is
 v

is
ib

le
 fr

om
 a

ny
 

of
fs

ite
 re

si
de

nt
ia

l p
ro

pe
rty

 o
r p

ub
lic

 ro
ad

w
ay

. T
o 

th
e 

ex
te

nt
 th

at
 s

ec
ur

ity
 le

ve
ls

 w
ou

ld
 b

e 
m

ai
nt

ai
ne

d,
 a

ut
om

at
ic

 li
gh

tin
g 

sh
al

l b
e 

em
pl

oy
ed

 to
 re

du
ce

 n
on

-c
rit

ic
al

 li
gh

t e
m

is
si

on
s.

 
  

S
U

 
S

U
 

S
U

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
6 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

SE
CT

IO
N 

4.0
 G

RO
W

TH
 IN

DU
CI

NG
 P

OT
EN

TI
AL

 A
ND

 S
EC

ON
DA

RY
 E

FF
EC

TS
 O

F 
GR

OW
TH

 
 

 
 

G
ro

w
th

 In
du

ce
m

en
t: 

Th
e 

pr
op

os
ed

 P
ro

je
ct

 w
ou

ld
 

fa
ci

lit
at

e 
po

pu
la

tio
n 

gr
ow

th
 a

nd
 d

ev
el

op
m

en
t b

y 
re

m
ov

in
g 

an
 o

bs
ta

cl
e 

to
 p

la
nn

ed
 g

ro
w

th
 th

at
 is

 
lim

ite
d 

by
 th

e 
su

pp
ly

 o
f m

un
ic

ip
al

 d
rin

ki
ng

 w
at

er
 

av
ai

la
bl

e 
to

 th
e 

P
ro

je
ct

 P
ar

tn
er

s 
or

 b
y 

lim
its

 o
n 

w
as

te
w

at
er

 d
is

ch
ar

ge
 q

ua
lit

y 
th

at
 m

ay
 b

e 
im

po
se

d 
by

 th
e 

C
V

R
W

Q
C

B
. A

s 
di

sc
us

se
d 

in
 d

et
ai

l w
ith

in
 

C
ha

pt
er

 4
.0

 o
f t

hi
s 

E
IR

, s
ig

ni
fic

an
t a

nd
 u

na
vo

id
ab

le
 

en
vi

ro
nm

en
ta

l e
ffe

ct
s 

re
la

te
d 

to
 g

ro
w

th
 in

du
ce

m
en

t 
by

 th
e 

P
ro

po
se

d 
P

ro
je

ct
 in

cl
ud

e 
th

e 
fo

llo
w

in
g:

 

 
 

 
 

La
nd

 U
se

 a
nd

 A
gr

ic
ul

tu
re

: C
on

tin
ue

d 
de

ve
lo

pm
en

t w
ith

in
 th

e 
sp

he
re

s 
of

 in
flu

en
ce

 o
f t

he
 

P
ro

je
ct

 P
ar

tn
er

s 
w

ou
ld

 re
su

lt 
in

 d
is

pl
ac

em
en

t o
f 

ex
is

tin
g 

ag
ric

ul
tu

ra
l l

an
d 

us
es

 b
y 

ur
ba

n 
la

nd
 u

se
s.

 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

B
io

lo
gi

ca
l R

es
ou

rc
es

: A
gr

ic
ul

tu
ra

l a
re

as
, a

re
as

 n
ea

r 
Pu

ta
h 

C
re

ek
, a

re
as

 n
ea

r C
ac

he
 C

re
ek

, a
nd

 is
ol

at
ed

 
rip

ar
ia

n 
an

d 
gr

as
sl

an
d 

ha
bi

ta
ts

 s
up

po
rt 

va
lu

ab
le

 
bi

ol
og

ic
al

 re
so

ur
ce

s.
 C

on
ve

rs
io

n 
of

 th
es

e 
ar

ea
s 

to
 

ur
ba

n 
us

e 
w

ou
ld

 re
su

lt 
in

 lo
ss

 o
f b

io
lo

gi
ca

l r
es

ou
rc

es
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

Ai
r Q

ua
lit

y:
 T

he
 S

ac
ra

m
en

to
 V

al
le

y 
is

 a
 n

on
-

at
ta

in
m

en
t a

re
a 

fo
r b

ot
h 

oz
on

e 
an

d 
PM

10
. F

ur
th

er
 

in
cr

ea
se

s 
in

 v
eh

ic
le

 e
m

is
si

on
s,

 c
on

st
ru

ct
io

n 
ac

tiv
iti

es
, 

an
d 

ot
he

r a
ir 

po
llu

ta
nt

 s
ou

rc
es

 w
ou

ld
 c

on
tri

bu
te

 to
 

re
gi

on
al

 o
zo

ne
 a

nd
 p

ar
tic

ul
at

e 
m

at
te

r c
on

ce
nt

ra
tio

ns
.  

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

N
oi

se
: L

ev
el

s 
of

 n
oi

se
 w

ou
ld

 b
e 

ex
pe

ct
ed

 to
 

in
cr

ea
se

 a
s 

hu
m

an
 a

ct
iv

iti
es

 in
cr

ea
se

 in
 a

re
a 

an
d 

de
ns

ity
, a

m
ou

nt
in

g 
to

 a
 g

en
er

al
 in

cr
ea

se
 in

 a
m

bi
en

t 
no

is
e 

le
ve

ls
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
7 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Tr
an

sp
or

ta
tio

n 
an

d 
Tr

af
fic

: A
n 

in
cr

ea
se

 in
 ro

ad
 

tra
ffi

c 
w

ou
ld

 p
ot

en
tia

lly
 re

su
lt 

in
 c

er
ta

in
 ro

ad
 

se
gm

en
ts

 a
nd

 in
te

rs
ec

tio
ns

 o
pe

ra
tin

g 
at

 lo
w

er
 le

ve
ls

 
of

 s
er

vi
ce

. T
hi

s 
co

ul
d 

in
 tu

rn
 re

su
lt 

in
 re

du
ce

d 
tra

ffi
c 

m
ov

em
en

t a
nd

 in
cr

ea
se

d 
tra

ffi
c 

co
ng

es
tio

n.
  

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

A
es

th
et

ic
 R

es
ou

rc
es

: P
la

nn
ed

 a
nd

 u
np

la
nn

ed
 

po
pu

la
tio

n 
gr

ow
th

 w
ou

ld
 re

su
lt 

in
 th

e 
lo

ss
 in

 s
ce

ni
c 

vi
ew

s,
 c

ha
ng

es
 in

 a
es

th
et

ic
 c

ha
ra

ct
er

, a
nd

 
pr

od
uc

tio
n 

of
 n

ew
 s

ou
rc

es
 o

f l
ig

ht
 a

nd
 g

la
re

. 
 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

CH
AP

TE
R 

6.0
 O

TH
ER

 C
EQ

A 
SE

CT
IO

NS
 

 
 

 

Im
pa

ct
 6

.1
-1

:  
P

ro
je

ct
 o

pe
ra

tio
ns

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 e

xi
st

in
g,

 p
la

nn
ed

 o
r f

or
es

ee
ab

le
 fu

tu
re

 
S

ac
ra

m
en

to
 R

iv
er

 o
r D

el
ta

 d
iv

er
si

on
s 

or
 w

at
er

 
m

an
ag

em
en

t p
ro

je
ct

s,
 w

ou
ld

 a
dv

er
se

ly
 a

ffe
ct

 
S

ac
ra

m
en

to
 R

iv
er

 h
yd

ro
lo

gi
c 

co
nd

iti
on

s 
or

 D
el

ta
 

in
flo

w
s 

or
 o

ut
flo

w
s 

in
 a

 w
ay

 th
at

 w
ou

ld
 c

on
fli

ct
 w

ith
 

ot
he

r w
at

er
 m

an
ag

em
en

t o
bj

ec
tiv

es
 o

r e
xi

st
in

g 
be

ne
fic

ia
l u

se
s.

 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 6

.1
-2

:  
P

ro
je

ct
 o

pe
ra

tio
ns

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 p

la
nn

ed
 o

r u
nd

er
-c

on
st

ru
ct

io
n 

S
ac

ra
m

en
to

 R
iv

er
 o

r D
el

ta
 d

iv
er

si
on

 o
r w

at
er

 
m

an
ag

em
en

t p
ro

je
ct

s,
 w

ou
ld

 s
ub

st
an

tia
lly

 d
eg

ra
de

 
gr

ou
nd

w
at

er
 q

ua
lit

y 
or

 w
at

er
 q

ua
lit

y 
of

 th
e 

S
ac

ra
m

en
to

 R
iv

er
 o

r D
el

ta
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

Im
pa

ct
 6

.1
-3

: C
on

st
ru

ct
io

n 
of

 th
e 

pr
op

os
ed

 P
ro

je
ct

 
in

 c
om

bi
na

tio
n 

w
ith

 o
th

er
 p

la
nn

ed
 p

ro
je

ct
s 

or
 

pr
oj

ec
ts

 u
nd

er
 c

on
st

ru
ct

io
n 

in
 th

e 
ar

ea
, w

ou
ld

 
cu

m
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 c
ha

ng
es

 in
 th

e 
ex

is
tin

g 
en

vi
ro

nm
en

t t
ha

t, 
du

e 
to

 th
e 

P
ro

je
ct

’s
 lo

ca
tio

n 
or

 
na

tu
re

, w
ou

ld
 re

su
lt 

in
 c

on
ve

rs
io

n 
of

 fa
rm

la
nd

, t
o 

no
n-

ag
ric

ul
tu

ra
l u

se
s.

   
 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 



D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
8 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 6

.1
-4

: T
he

 P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 

pl
an

ne
d 

pr
oj

ec
ts

 o
r p

ro
je

ct
s 

un
de

r c
on

st
ru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

um
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 th
e 

lo
ss

 o
f 

sp
ec

ia
l-s

ta
tu

s 
sp

ec
ie

s,
 ri

pa
ria

n,
 s

en
si

tiv
e 

na
tu

ra
l 

co
m

m
un

ity
, o

r w
et

la
nd

 h
ab

ita
t. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

Im
pa

ct
 6

.1
-5

: T
he

 P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 
ot

he
r p

la
nn

ed
 p

ro
je

ct
s 

or
 p

ro
je

ct
s 

un
de

r 
co

ns
tru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

um
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 th
e 

lo
ss

 o
f f

is
h 

sp
ec

ie
s.

 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

Im
pa

ct
 6

.1
-6

: T
he

 P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 

pl
an

ne
d 

pr
oj

ec
ts

 o
r p

ro
je

ct
s 

un
de

r c
on

st
ru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

um
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 s
ub

st
an

tia
l s

oi
l 

er
os

io
n 

or
 th

e 
lo

ss
 o

f t
op

so
il.

 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 6

.1
-7

: C
on

st
ru

ct
io

n 
of

 th
e 

pr
op

os
ed

 P
ro

je
ct

 in
 

co
m

bi
na

tio
n 

w
ith

 o
th

er
 p

la
nn

ed
 p

ro
je

ct
s 

or
 p

ro
je

ct
s 

un
de

r c
on

st
ru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

on
tri

bu
te

 to
 

cu
m

ul
at

iv
e 

ai
r q

ua
lit

y 
im

pa
ct

s 
in

 th
e 

re
gi

on
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

Im
pa

ct
 6

.1
-8

: O
pe

ra
tio

n 
of

 th
e 

pr
op

os
ed

 P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 p

la
nn

ed
 p

ro
je

ct
s 

or
 p

ro
je

ct
s 

un
de

r 
co

ns
tru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

on
tri

bu
te

 to
 c

um
ul

at
iv

e 
ai

r q
ua

lity
 im

pa
ct

s 
in

 th
e 

re
gi

on
. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
 

Im
pa

ct
 6

.1
-9

: T
he

 P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 

pl
an

ne
d 

pr
oj

ec
ts

 o
r p

ro
je

ct
s 

un
de

r c
on

st
ru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

on
tri

bu
te

 to
 c

on
st

ru
ct

io
n-

re
la

te
d 

sh
or

t-
te

rm
 in

cr
ea

se
s 

in
 e

xc
es

s 
of

 a
pp

lic
ab

le
 s

ta
nd

ar
ds

 a
nd

 
sh

or
t-t

er
m

 in
cr

ea
se

s 
in

 a
m

bi
en

t n
oi

se
 le

ve
ls

. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

S
U

 
S

U
 

S
U

 

Im
pa

ct
 6

.1
-1

0:
 T

he
 p

ro
po

se
d 

P
ro

je
ct

, w
he

n 
co

m
bi

ne
d 

w
ith

 o
th

er
 p

la
nn

ed
 p

ro
je

ct
s 

or
 p

ro
je

ct
s 

un
de

r c
on

st
ru

ct
io

n 
in

 th
e 

ar
ea

, w
ou

ld
 c

on
tri

bu
te

 to
 

co
ns

tru
ct

io
n-

re
la

te
d 

sh
or

t-t
er

m
 c

um
ul

at
iv

e 
im

pa
ct

s 
to

 tr
af

fic
 a

nd
 tr

an
sp

or
ta

tio
n 

(r
oa

dw
ay

 c
ap

ac
ity

, t
ra

ffi
c 

sa
fe

ty
, a

cc
es

s,
 a

nd
 p

ar
ki

ng
). 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
M

 
LS

M
 

LS
M

 



E
xe

cu
tiv

e 
S

um
m

ar
y 

 D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 

E
S

-4
9 

E
S

A
 / 

20
54

13
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t 

O
ct

ob
er

 2
00

7 

TA
B

LE
 E

S-
1 

 
SU

M
M

A
R

Y 
O

F 
D

IV
ER

SI
O

N
/IN

TA
K

E 
IM

PA
C

TS
 A

N
D

 M
IT

IG
A

TI
O

N
 M

EA
SU

R
ES

 

(L
eg

en
d:

 N
I =

 N
o 

Im
pa

ct
; L

S
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t -
im

pa
ct

; L
S

M
 =

 L
es

s-
Th

an
-S

ig
ni

fic
an

t-I
m

pa
ct

 W
ith

 M
iti

ga
tio

n;
 S

U
 =

 S
ig

ni
fic

an
t A

nd
 U

na
vo

id
ab

le
 Im

pa
ct

) 

R
es

id
ua

l I
m

pa
ct

 w
ith

 M
iti

ga
tio

n 
Th

re
sh

ol
d 

of
 S

ig
ni

fic
an

ce
 

M
iti

ga
tio

n 
M

ea
su

re
s 

O
pt

io
n 

1 
O

pt
io

n 
2 

O
pt

io
n 

3 

Im
pa

ct
 6

.1
-1

1:
 T

he
 P

ro
je

ct
, w

he
n 

co
m

bi
ne

d 
w

ith
 

ot
he

r p
la

nn
ed

 p
ro

je
ct

s 
or

 p
ro

je
ct

s 
un

de
r 

co
ns

tru
ct

io
n 

in
 th

e 
ar

ea
, w

ou
ld

 re
su

lt 
in

 c
um

ul
at

iv
e 

im
pa

ct
s 

to
 b

ur
ie

d 
ar

ch
ae

ol
og

ic
al

 a
nd

/o
r h

um
an

 
re

m
ai

ns
. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 6

.1
-1

2:
 T

he
 P

ro
je

ct
, w

he
n 

co
m

bi
ne

d 
w

ith
 

ot
he

r p
la

nn
ed

 p
ro

je
ct

s 
or

 p
ro

je
ct

s 
un

de
r 

co
ns

tru
ct

io
n 

in
 th

e 
ar

ea
, c

ou
ld

 c
um

ul
at

iv
el

y 
co

nt
rib

ut
e 

to
 re

du
ci

ng
 a

cc
es

s 
to

, o
r i

nt
er

fe
rin

g 
w

ith
 

th
e 

us
e 

of
 e

xi
st

in
g 

re
cr

ea
tio

na
l o

pp
or

tu
ni

tie
s 

or
 

fa
ci

lit
ie

s,
 in

cl
ud

in
g 

re
cr

ea
tio

na
l u

se
 o

f t
he

 
S

ac
ra

m
en

to
 R

iv
er

. 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
M

 
LS

M
 

LS
M

 

Im
pa

ct
 6

.1
-1

3:
 T

he
 P

ro
je

ct
, w

he
n 

co
m

bi
ne

d 
w

ith
 

ot
he

r p
la

nn
ed

 p
ro

je
ct

s 
or

 p
ro

je
ct

s 
un

de
r 

co
ns

tru
ct

io
n 

in
 th

e 
ar

ea
, c

ou
ld

 c
um

ul
at

iv
el

y 
co

nt
rib

ut
e 

to
 a

es
th

et
ic

 im
pa

ct
s.

 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

6.
1-

14
: T

he
 P

ro
je

ct
, w

he
n 

co
m

bi
ne

d 
w

ith
 o

th
er

 
pl

an
ne

d 
pr

oj
ec

ts
 o

r p
ro

je
ct

s 
un

de
r c

on
st

ru
ct

io
n 

in
 

th
e 

ar
ea

, c
ou

ld
 c

um
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 h
az

ar
ds

 o
r 

co
nf

lic
t w

ith
 m

an
ag

em
en

t o
f h

az
ar

do
us

 m
at

er
ia

ls
. 

N
o 

m
iti

ga
tio

n 
av

ai
la

bl
e 

to
 le

ss
en

 im
pa

ct
s 

to
 le

ss
-th

an
-s

ig
ni

fic
an

t l
ev

el
s,

 h
ow

ev
er

, 
m

ea
su

re
s 

w
ill

 c
on

tri
bu

te
 to

 m
in

im
iz

in
g 

ef
fe

ct
 

 

S
U

 
S

U
 

S
U

 

6.
1-

15
: T

he
 P

ro
je

ct
, w

he
n 

co
m

bi
ne

d 
w

ith
 o

th
er

 
pl

an
ne

d 
pr

oj
ec

ts
 o

r p
ro

je
ct

s 
un

de
r c

on
st

ru
ct

io
n 

in
 

th
e 

ar
ea

, c
ou

ld
 c

um
ul

at
iv

el
y 

co
nt

rib
ut

e 
to

 c
on

fli
ct

s 
w

ith
 u

til
iti

es
 a

nd
 p

ub
lic

 s
er

vi
ce

s.
 

N
o 

m
iti

ga
tio

n 
R

eq
ui

re
d 

LS
 

LS
 

LS
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Significant Unavoidable Effects 
The following text summarizes the significant unavoidable effects of implementation of the 
Proposed Project, as required under Section 21100(b)(2) of the CEQA. Table ES-2 provides a list 
of impacts that are associated with construction and operation of the proposed Project, and that 
have been determined to be significant and unavoidable: 

TABLE ES-2 
SIGNIFICANT UNAVOIDABLE EFFECTS OF PROJECT IMPLEMENTATION 

Impact 
Level of 

Significance 

Land Use and Agriculture  

Construction of the proposed Project would involve changes in the existing environment that, due 
to its location or nature, would result in conversion of farmland, to non-agricultural uses. 

SU 

Operation of the proposed Project would convert economically viable prime farmland, unique 
farmland, or farmland of statewide importance as shown on maps prepared pursuant to the Farmland 
Mapping and Monitoring Program, to non-agricultural use. 

SU 

Air Quality 
 

Project construction and/or operation would violate any air quality standard or contribute 
substantially to an existing or projected air quality violation. 

SU 

The Project would conflict with or obstruct implementation of the applicable air quality plan. SU 
Project construction and/or operation would expose sensitive receptors to substantial pollutant 
concentrations. 

SU 

Noise 
 

Project construction and/or operation would expose persons to or generate noise levels in excess 
of applicable standards. 

SU 

The Proposed Project would cause a substantial temporary or periodic increase in ambient noise 
levels in the Proposed Project vicinity above levels existing without the Proposed Project. 

SU 

Public Services and Utilities 
 

The Project would require or result in the construction of new wastewater treatment facilities or 
expansion of existing facilities, the construction of which could cause significant environmental 
effects. 

SU 

Aesthetics 
 

The Project could substantially degrade the existing visual character or quality of the site and its 
surroundings.   

SU 

The Project would create a new source of substantial light or glare that would adversely affect 
nighttime views in the area. 

SU 

Growth Inducing Effects 
 

The proposed Project would facilitate population growth and development by removing an obstacle 
to planned growth that is limited by the supply of municipal drinking water available to the Project 
Partners or by limits on wastewater discharge quality that may be imposed by the CVRWQCB.  
As discussed in detail within Chapter 4.0 of this EIR, significant and unavoidable environmental 
effects related to growth inducement by the Proposed Project include the following: 

• Land Use and Agriculture: Continued development within the spheres of influence of the Project 
Partners would result in displacement of existing agricultural land uses by urban land uses. 

• Biological Resources: Agricultural areas, areas near Putah Creek, areas near Cache Creek, 
and isolated riparian and grassland habitats support valuable biological resources. 
Conversion of these areas to urban use would result in loss of biological resources. 

 
 
 
 
 
 

SU 
 
 
 

SU 
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TABLE ES-2 
SIGNIFICANT UNAVOIDABLE EFFECTS OF PROJECT IMPLEMENTATION 

Impact 
Level of 

Significance 

• Air Quality: The Sacramento Valley is a non-attainment area for both ozone and PM10. 
Further increases in vehicle emissions, construction activities, and other air pollutant sources 
would contribute to regional ozone and particulate matter concentrations.  

• Noise: Levels of noise would be expected to increase as human activities increase in area 
and density, amounting to a general increase in ambient noise levels. 

• Transportation and Traffic: An increase in road traffic would potentially result in certain road 
segments and intersections operating at lower levels of service. This could in turn result in 
reduced traffic movement and increased traffic congestion.  

• Aesthetic Resources: Planned and unplanned population growth would result in the loss in 
scenic views, changes in aesthetic character, and production of new sources of light and 
glare. 

 
 

SU 

Cumulative Effects 
 

• Water Quality: Project operations, when combined with other planned or under-construction 
Sacramento River or Delta diversion or water management projects, would substantially 
degrade water quality of the Sacramento River or Delta.  

SU 

• Land Use and Agriculture: Construction of the proposed Project in combination with other 
planned projects or projects under construction in the areas, would cumulatively contribute to 
changes in the existing environment that, due to the Project’s location or nature, would result 
in conversion of farmland, to non-agricultural uses.  

SU 

• Special-Status Species (non-fish) and Habitat: The Project, when combined with other 
planned projects or projects under construction in the area, would cumulatively contribute to 
the loss of special-status species, riparian, sensitive natural community, or wetland habitat. 

SU 

• Fisheries Impacts: The Project, when combined with other planned projects or projects 
under construction in the area, would cumulatively contribute to the loss of fish species. SU 

• Air Quality: Construction of the proposed Project in combination with other planned projects 
or projects under construction in the area, would contribute to cumulative air quality impacts 
in the region.  

SU 

• Noise: The Project, when combined with other planned projects or projects under 
construction in the area, would contribute to construction-related short-term increases in 
excess of applicable standards and short-term increases in ambient noise levels. 

SU 

• Aesthetic Resources: The Project, when combined with other planned projects or projects 
under construction in the area, could cumulatively contribute to aesthetic impacts. SU 

• Utilities and Public Services: The Project, when combined with other planned projects or 
projects under construction in the area, could cumulatively contribute to conflicts with utilities 
and public services. 

SU 

It should be noted that the cumulative impacts found to be significant and unavoidable in Table 
ES-2 primarily would result from impacts of other projects being considered in combination with 
the proposed Project. The proposed Project would add an incremental increase to these impacts, 
and therefore, because they were already are considered to be significant, the Project Partners also 
consider them to be significant. 
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CHAPTER 1.0 
Project Background/Introduction 

1.1 Introduction 
The City of Davis, the University of California, Davis (UC Davis), and the City of Woodland 
(collectively referred to as the Project Partners) are jointly proposing to develop a surface water 
supply for use within each of the Project Partners’ service areas to meet substantial portions of 
their respective water supply needs through 2040. New surface water supplies would become the 
Project Partners’ primary water supply while demands that could not be met with surface water 
supplies would continue to be met with local groundwater supplies.  

The Davis-Woodland Water Supply Project (Project) would acquire a new surface water supply 
from the Sacramento River using a new water intake/diversion facility, untreated and treated-
water conveyance pipelines, and a new water treatment plant (WTP). Surface water diverted from 
the Sacramento River would consist of water appropriated for use by the Project Partners and 
water purchased from upstream users with senior water rights. The Project Partners propose to 
divert up to approximately 46.1 thousand acre-feet per year (TAF/yr) of surface water from the 
Sacramento River and convey it for treatment and subsequent use in Davis and Woodland and on 
the UC Davis campus by the year 2040. Local groundwater would continue to be used for 
meeting demands that could not be met with surface water supplies. 

The City of Davis is the lead agency for the purposes of complying with the California 
Environmental Quality Act (CEQA) (Public Resources Code Section 21000 et seq.) of 1970  
(as amended), and the CEQA Guidelines for Implementing the California Environmental Quality 
Act (California Code of Regulations, Title 14). The City of Davis has prepared this Final 
Environmental Impact Report (Final EIR) to provide the public and responsible and trustee 
agencies with information about the potential environmental effects of the proposed Project and 
alternatives. 

1.1.1  Contents and Format of the Final EIR 
This report has been prepared to accompany the Draft Environmental Impact Report (DEIR)  
for the Partners’ Davis-Woodland Water Supply Project (Project). The DEIR identified the 
environmental impacts associated with the construction and operation of the Project and 
recommended mitigation measures to reduce potential significant impacts. The statutes and 
Guidelines of the California Environmental Quality Act (CEQA) require the Lead Agency to 
consult with public agencies having jurisdiction over a proposed project and to provide the public 
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and other interested parties with an opportunity to comment on the DEIR. This “Responses to 
Comments” document responds to environmental issues raised by the comments on the DEIR and 
makes revisions to it as necessary in response to these comments. 

This document, together with the DEIR, constitutes the Final EIR. CEQA Guidelines (Section 
15132) specify that a final environmental impact report shall consist of: 

(a) The draft of the environmental impact report or a revision of the draft. 

(b) Comments and recommendations received on the draft of the environmental impact 
report, either verbatim or in summary. 

(c) A list of persons, organizations, and public agencies submitting comments. 

(d) The responses of the Lead Agency to significant environmental points raised in the 
review and consultation process. 

(e) Any other information added by the Lead Agency. 

1.1.2  Completion of the CEQA Process 
The City of Davis City Council will review this Final EIR for adequacy and consider it for 
certification pursuant to the requirements of Section 15090 of the CEQA Guidelines. If the  
City Council certifies the FEIR and decides to approve the Project, the Council will then be 
required to adopt findings on the feasibility of reducing or avoiding significant environmental 
effects (CEQA Guidelines, Section 15091, subd. (a)) and to adopt a statement of overriding 
considerations identifying the project benefits that outweigh the project’s significant unavoidable 
effects (id., Section 15093). 

Public Resources Code Section 21081.6, subdivision (a)(1) requires lead agencies to “adopt a 
reporting or monitoring program for the changes made to the project or conditions of project 
approval, adopted in order to mitigate or avoid significant effects on the environment.” Where 
applicable, mitigation measures have been clearly identified in the DEIR. Any mitigation 
measures adopted by the City as conditions for the approval of the project will be included in a 
monitoring and reporting program to verify compliance. The Mitigation Monitoring and 
Reporting Program for the Project is included in Appendix A of this Final EIR. 

When the City Council certifies completion of the  Final EIR and approves the project (with the 
accompanying findings, statement of overriding considerations, and Mitigation Monitoring and 
Reporting Program), the City will file a Notice of Determination with both the Yolo County 
Clerk’s office and the State Clearinghouse. Other responsible agencies making decisions to 
approve or implement the Project will also file Notices of Determination at the times their 
respective actions are undertaken. 
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1.2 Project Description 
The Project Partners have filed applications to the State Water Resources Control Board 
(SWRCB) for new water-right permits to divert and use unappropriated water from the 
Sacramento River. The new water-right permits would comply with the SWRCB’s Standard 
Water Right Permit Term 91, which the SWRCB has included in appropriative water right 
permits for projects in the Sacramento Valley for more than 40 years. Term 91 imposes diversion 
limitations on certain junior water rights holders in the Sacramento Valley by prohibiting water 
diversions by them when in-basin entitlements require the release of supplemental Project water 
by the Central Valley Project (CVP) or the State Water Project (SWP). “Supplemental Project 
water” is composed of stored water which is released from upstream state- or federally-owned 
reservoirs to meet downstream water quality and environmental standards to protect the 
Sacramento-San Joaquin Delta. 

During periods when Term 91 is in effect, the Project Partners would divert and use surface  
water acquired and transferred from upstream water users. The volume of water transferred on  
an annual basis would vary according to water year type (wet, normal, dry), the period in  
which Term 91 is in effect, and the mix of groundwater to be blended in each Partner’s water 
distribution system. Water would be transferred in accordance with applicable sections of the 
California Water Code, under orders from the SWRCB. 

Each Project Partner would continue to operate and maintain groundwater wells to meet  
May to September peak daily demands, and additional demands in dry years that could not be 
met with surface water transfers. Treated surface water would be blended with groundwater 
as needed to meet water quality targets. 

1.2.1   Project Location 
The major features of the Project would be located in the east-central portion of Yolo County, 
California (see Figure 1-1, Regional Location). The diversion/intake facility and untreated 
water conveyance pipelines would divert and convey water from the Sacramento River 
westward to a regional water treatment plant (WTP) on Road 102, east of the City of 
Woodland.  Treated-water transmission pipelines would convey water from the regional  
WTP to the Project Partners’ respective service areas.  

Figure 1-2 shows the locations of six potential water sellers who may transfer water to the Project 
Partners.  The water transferred to the Project Partners would be conveyed in existing river 
channels from their existing points of diversion to the preferred diversion/intake location selected 
for this Project. 



N.  A
 m

e r
i ca

 n 
 Ri ve

 r 

S.  A me ri ca n  Ri ve r 

Tr in it y Sh as ta 
La ss en 

Me nd oc in o 
Gl en n 

Te ha ma 

Bu tt e 

Pl um as 

Sie rra 

Yu ba 

Ne va da 

Su tt er 
Co lu sa 

La ke 

So no ma 

Ma ri n 

Co nt ra  C os ta 

Sa n  Jo aq ui n 

A ma do r 

Pl ac er 

Sa cr am en to 

So la no 

Na pa 

Ca la ve ra s 

El D or ad o 

Tu ol um ne 

St an is la us 

De l  No rt e Si sk iy ou 

Mo do c 

Hu mb ol dt 

Lake  T aho e 
Cl ear   

Sh as ta   Lak e 

Lake  B er rye ssa 

Lake  O ro vi lle 

Fo ls om  L ak e 

Ca ch e  Cr ee k 

Fe at he r R
i ve r 

Pa cific  Oc ean 

N.  A
 m

e r
i ca

 n 
 Ri ve

 r 

S.  A me ri ca n  Ri ve r 

Tr in it y Sh as ta 
La ss en 

Me nd oc in o 
Gl en n 

Te ha ma 

Bu tt e 

Pl um as 

Sie rra 

Yu ba 

Ne va da 

Su tt er 
Co lu sa 

La ke 

So no ma 

Ma ri n 

Co nt ra  C os ta 

Sa n  Jo aq ui n 

A ma do r 

Pl ac er 

Sa cr am en to 

So la no 

Na pa 

Ca la ve ra s 

El D or ad o 

Tu ol um ne 

St an is la us 

De l  No rt e Si sk iy ou 

Mo do c 

Hu mb ol dt 

Lake  T aho e 
Cl ear   

Sh as ta   Lak e 

Lake  B er rye ssa 

Lake  O ro vi lle 

Fo ls om  L ak e 

Ca ch e  Cr ee k 

Fe at he r R
i ve r 

Pa cific  Oc ean 

Sacram
ento R

iver
Sacram

ento R
iver

YoloYoloYolo

LakeLake

5 

80 

Project Area 

Sacramento River Basin 

0 50 

Miles 

Davis-Woodland Water Supply Project EIR . 205413 

Figure 1-1
Regional Location

SOURCE: ESRI, 2005; and ESA, 2006 
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Location of Potential Water Sellers
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1.2.2  Project Objectives 
The purpose of this project is to address the issues and limitations that the three Project Partners 
jointly share. The following objectives were established for the Project: 

• Provide a reliable water supply to meet existing and future needs, 

• Improve water quality for drinking water purposes 

• Improve the quality of treated wastewater effluent discharged by the Project Partners and 

• Achieve these objectives without using agricultural irrigation supplies in a manner that 
would cause long-term or permanent fallowing of agricultural land. Therefore, as a condition 
of the transfer, the transferors would need to substitute the surface water supplies with a 
replacement, such as groundwater, or implement conservation measures enabling continued 
agricultural production. 

These objectives have been developed by the Project Partners in response to challenges posed by 
aging water systems, more stringent water quality standards and regulations, and adopted plans 
that anticipate increases in water demand.  

Improve Water Supply Reliability 
To some extent, the Project Partners have increasingly obtained water from the deep aquifer 
(ranging from 700 to 2,700 feet below the surface) to alleviate water quality concerns associated 
with groundwater from shallower aquifers. Available information indicates that untreated water 
from the deep aquifer beneath Woodland is unsuitable for municipal use due to high concentrations 
of arsenic and other constituents; however Davis and UC Davis have increasingly relied on the 
deep aquifer. Technical studies indicate that groundwater pumping exclusively from the deep 
aquifer in quantities sufficient to meet estimated future demands could exceed the long-term yield 
available from this aquifer. These studies have shown conflicts between existing wells when 
pumping from the deep aquifer (City of Davis and UC Davis, 2002, 2004). If implemented, 
excessive pumping could cause overdraft of the deep aquifer, leading to additional well failures 
and posing a threat to a stable, reliable groundwater supply (Brown & Caldwell, 2005).  

UC Davis currently relies entirely on the deep aquifer groundwater source for its municipal and 
industrial (M&I) water supplies.  If additional deep aquifer pumping cannot be maintained without 
overtaxing the aquifer, then UC Davis’s existing M&I groundwater supply could be jeopardized. 
Establishing deeper wells to serve the City of Davis would further tax the deep aquifer and 
potentially jeopardize both the City’s and UC Davis groundwater supplies.  Studies have shown  
that the City of Woodland would not benefit by establishing deeper wells because of degraded 
groundwater quality underlying its service area (City of Woodland, 2005d). While the volume of 
surface water supplies varies from year to year, its reliability can be readily estimated based on 
historic rates of precipitation, runoff, and river flow. By combining various sources of supply, 
including appropriated surface water, water transferred from senior water rights holders, and local 
groundwater, the Project Partners can secure a reliable M&I water supply that can be used 
without damaging or jeopardizing existing sources. 
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Provide Improved Drinking Water Quality 
The cities of Davis and Woodland and UC Davis each prepare annual reports of their drinking 
water quality to keep their users informed in accordance with State regulations. The groundwater 
supplies extracted from the shallow/intermediate depth aquifer by the cities of Davis and 
Woodland, as measured in 2004, have been found to consistently contain elevated concentrations 
of salts, nitrates, and other elements.  These constituents are found in concentrations that both 
approach maximum concentration levels (MCLs) for drinking water supplies as defined by 
current primary and secondary standards (DHS, Title 22, 2005) and at times exceed MCLs, 
usually resulting in the abandonment or destruction of the well.  

While these supplies normally meet applicable standards, more stringent drinking water  
standards are expected to go into effect in the near future. Specifically, the CVRWQCB has 
undertaken development of a Central Valley drinking water policy, which is expected to be 
adopted as a revision to the Sacramento and San Joaquin Rivers Water Quality Control Plan  
by 2009. A current factsheet describing this effort is posted to the CVRWQCB website at: 
http://www.waterboards.ca.gov/centralvalley/available_documents/dw-policy/dwp-fact-sheet-
update1.pdf. 

Since 1987, seven groundwater supply wells in the City of Davis have been abandoned and 
destroyed. Additionally, four wells that pumped from the shallow/intermediate depth aquifer have 
been taken out of production because of water quality concerns, while two additional wells are 
retained only in standby mode (City of Davis and UC Davis, 2002).  

Many older wells in developed urban areas cannot be retrofitted with wellhead treatment facilities 
capable of providing sufficient quality because of limited space at the well site, conflicts with 
residential land uses, and because many of these wells are at the end of their useful life 
expectancies and cannot be relied upon for continued future service. 

The water quality of the local groundwater, combined with restrictions on wellhead retrofits, would 
likely force the City of Davis to install new, deeper wells that reach the deeper aquifer where water 
quality is better and to abandon use of the intermediate-depth aquifer, from which the majority of 
the municipal wells now extract water. Furthermore, local water users incur costs associated with 
using water with high levels of TDS and hardness, including costs associated with the purchase of 
bottled water, water softening or domestic treatment systems, and the replacement or repair of 
plumbing, water heaters, appliances, or water treatment systems because of scaling and/or 
deterioration. To address these issues, many consumers purchase home water softening units and 
bottled water, use more cleaning agents, replace water heaters, household plumbing, and water-
using appliances more frequently than would otherwise be necessary if the water supply had lower 
hardness and TDS. A more detailed discussion of each Partner’s drinking water quality is presented 
in Section 3.2 of this DEIR. 
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Reduce Salt Load in Wastewater Discharge 
The Central Valley Regional Water Quality Control Board (CVRWQCB) is enforcing limits set forth 
in the Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River 
Basins (CVRWQCB, 1998). To implement the Basin Plan objectives, the CVRWQCB has established 
limits on electrical conductivity in treated wastewater effluent. These limits are requiring wastewater 
dischargers to take steps to reduce salinity concentrations in their treated effluent. Additionally, the 
CVRWQCB is currently developing a Central Valley drinking water policy, which is expected to be 
adopted by 2009. A current factsheet describing this effort is posted to the CVRWQCB website at: 
http://www.waterboards.ca.gov/centralvalley/cv-salts/progs-polic-rpts/index.html. 

A primary objective of the Project Partners is to reduce the TDS levels in their water supplies as a 
means of reducing wastewater effluent salt loads in an economically feasible manner. Wastewater 
treatment processes, such as reverse osmosis (RO), that would remove salts from the wastewater prior 
to discharge are very costly and considered to be economically infeasible. RO treatment systems 
would also require collection, storage, and disposal of large quantities of saline brine that would be 
produced as a RO wastewater treatment by-product. 

Currently, the City of Davis, the City of Woodland, and UC Davis together discharge about 
13 million gallons of treated wastewater each day (mgd). Over the course of a year, this 
wastewater contains more than 49 million pounds of dissolved salts directly derived from the 
groundwater supply. Water softeners and other commercial activities further increase the 
amount of salt that is discharged. For example, assuming 2002 water softener efficiencies, for 
every pound of hardness removed from the water supply by residential water softeners, over 
6 pounds of salt would be added (Karajeh and King, 2005). The additional salt from water 
softeners is conveyed to the Project Partners’ WWTPs and eventually discharged into 
receiving waters. The total amount of salt equals 14.9 million pounds per year discharged 
from the Project Partners’ WWTPs. Substituting treated surface water from the Sacramento 
River for a substantial portion of existing groundwater supplies would decrease the amount of 
salt in the discharged wastewater effluent of each Project Partner by up to 70 percent. This 
would be accomplished by reducing the amount of salt and hardness in the water supply. This 
would provide the Project Partners with a sensible and cost-effective strategy for reducing the 
salt loads in their treated wastewater effluent.  

Protect Agricultural Land Uses 
The Project Partners do not want to implement water transfers that would use irrigation 
supplies in a manner leading to the long-term or permanent fallowing of agricultural lands. 
The Project Partners will only enter into water transfer agreements with willing sellers who 
would use a substitute water supply, such as local groundwater, or implement water 
conservation measures that would make water available for transfer without adversely 
affecting existing agricultural land uses. 
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1.2.3  Identification of the Preferred Facility Options and 
Alternative 

The DEIR introduced several facility location options for siting the diversion/intake, conveyance 
pipeline, and regional WTP. The Partners deferred selecting a preferred siting option until 
completion of the DEIR, receipt of comments by interested public and regulatory agencies,  
and after considering the conclusions and findings of the environmental impact analysis. 

Based on the information presented in the DEIR and comments presented in this Final EIR,  
the Project Partners selected the Option 1 diversion/intake location, corresponding pipeline 
conveyance route, and the Option 1and 2 WTP site for implementation. These facilities are  
shown in Figure 1-3. 

The Partners have selected the Proposed Project alternative for implementation. This alternative 
would enable the Partners to divert up to 46.1 TAF/yr of surface water by the year 2040 to meet 
most of their municipal and industrial demands. These surface water supplies would be supplemented 
with about 7.5 TAF/yr from local groundwater sources and 2.0 TAF/yr of water from the existing 
Solano Project for use on the UC Davis campus, to meet the Project Partners’ anticipated 55.6 TAF/yr 
water demand.  

Each Project Partner would continue to operate and maintain groundwater wells to meet  
May to September peak daily demands, and additional demands in dry years that could not be 
met with surface water transfers. Wellhead treatment systems would need to be provided in 
order to meet water quality standards for both drinking water use and wastewater discharge. 
Treated surface water would be blended with groundwater as needed to meet water quality 
targets. 

The Project Partners have not selected a preferred water transfer source at this time. The Partners 
will contact several of the upstream senior water rights holders, addressed in the DEIR, to begin 
negotiations for sale of water. Other upstream senior water rights holders may also be considered 
pending preparation of appropriate supplemental CEQA documents addressing other potential 
water transfers. 

1.2.4  Description of Preferred Project Features 
For the purposes of the EIR, the Project would include the following components, which are 
described in more detail in the following discussion: 

• Diversion/intake facility and untreated water conveyance pipeline 
• Water treatment plant (WTP) 
• Treated water transmission pipelines 
• Local storage and distribution facilities 
• New groundwater wells in potential water seller service areas 
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Diversion / Intake Facility and Conveyance Pipeline 
As shown in Figure 1-4, the Partners have decided to install a new diversion/intake facility at the 
location of the existing RD 2035 intake structure at RM 70.5.  The following discussion describes 
this facility. 

Diversion/Intake Facility Design 
The top of the intake structure would be located above the 100-year flood elevation of the 
Sacramento River and would have an access bridge to connect the structure to the adjacent shore. 
Pumps and electrical equipment would be installed on the operating floor to provide clearance 
between the bottom of the access bridge and the 100-year flood stage. The operating floor would 
be enclosed in a building to provide security and protect the equipment. 

Fish Screen 
The in-river diversion structure would be equipped with either flat-plate or cylindrical-tee 
stainless-steel state-of-the-art fish screens. The screens would be oriented so that the screen faces 
would be parallel to the river flow to minimize the formation of eddies.  

A uniform approach velocity of less than 0.33 foot per second would be provided across the face 
of the screen. This velocity is consistent with regulatory requirements for the protection of fish. 
The Project Partners plan to coordinate with the National Marine Fisheries Service, U.S. Fish and 
Wildlife Service, and California Department of Fish and Game to confirm precise design and 
operational requirements for the intake screen.  

The fish screen would be automatically cleaned on a recurring basis. The fish screens would be 
cleaned via an airburst system or mechanical brush. The cleaning cycle would be initiated by 
either a high water level differential across the screens, elapsed time period, or manual actuation. 
Each screen would be cleaned, consistent with CDFG requirements. 

Pipeline Conveyance Features 
The conveyance pipeline would be buried and would be located to minimize potential impacts to 
environmental resources including wetlands and associated habitats.  Where appropriate, the 
pipeline would be installed within public rights-of-way to minimize acquisition of additional 
rights-of-way and conflicts with adjacent land uses. The pipeline would have appurtenant 
facilities such as air and vacuum/air release valves, intertie stations, and access portals. 

Air and vacuum valves would admit air into the pipe to prevent the formation of a vacuum that 
might result from valve operations, rapid draining from circumstances such as a pipeline break,  
or column separation. Access portals would provide access into the pipelines for inspection, 
maintenance, and repair.  

 



E
X

IS
T

IN
G

 R
D

20
35

 IN
TA

K
E

S AC R A M
E N TO

 R
I V

E R

C
O

U
N

TY
 R

O
A

D
 2

2

E
X

IS
T

IN
G

 R
D

20
35

 IN
TA

K
E

 

S AC R A M
E N TO

 R
I V

E R

C
O

U
N

TY
 R

O
A

D
 2

2 

YO
LO

 S
H

O
R

TL
IN

E
 R

A
IL

R
O

A
D

 

YO
LO

 S
H

O
R

TL
IN

E
 R

A
IL

R
O

A
D

 

R
M

 7
0.

5
R

M
 7

0.
5

In
ta

ke
 S

tr
uc

tu
re

 / 
F

is
h 

S
cr

ee
n 

R
D

20
35

 P
um

p 
S

ta
tio

n 

S
ed

im
en

t R
em

ov
al

 F
ac

ili
ty

 

P
ip

el
in

e 
O

pt
io

n 
1 

R
D

20
35

 P
ip

el
in

e 

C
on

st
ru

ct
io

n 
C

or
rid

or
 

0 
25

0 

F
ee

t 

D
av

is
-W

oo
dl

an
d 

W
at

er
 S

up
pl

y 
P

ro
je

ct
 E

IR
 .

 2
05

41
3 

F
ig

u
re

 1
-4

P
re

fe
rr

ed
 D

iv
er

si
on

 L
oc

at
io

n

S
O

U
R

C
E

: G
lo

be
X

pl
or

er
, 2

00
6;

 W
es

t Y
os

t &
 A

ss
oc

ia
te

s,
 2

00
6;

 a
nd

 E
S

A
, 2

00
6 



1.  Project Background/Introduction 
 

Davis-Woodland Water Supply Project 1-13 ESA / 205413 
Final Environmental Impact Report October 2007 

The untreated water conveyance pipeline would consist of a diversion/intake at River Mile (RM) 70.5, 
where a new 400-cubic-foot-per-second (cfs) capacity water intake structure would be constructed to 
serve the needs of both Reclamation District 2035 (RD 2035) and the Project Partners. This new 
facility would replace RD 2035’s present 400-cfs capacity unscreened intake facility.  Untreated water 
diverted from the Sacramento River would be conveyed to the water treatment facilities through either 
a 4.5-mile-long, 60-inch-diameter buried pipeline or dual 4.5-mile-long, 42-inch-diameter pipelines. 

Water Treatment Plant (WTP) 
The Project would include a WTP to treat the surface water diverted from the Sacramento River 
so that it could be used to meet the Project Partners’ water supply needs. As part of the Project, a 
new WTP, about 40 acres in size, would be constructed at a location that could be used to treat 
surface water supplies and distribute the treated water to each of the Project Partners. The WTP 
would have an ultimate capacity of about 51.8 mgd. It is expected that the WTP would be 
constructed in two stages corresponding with the actual water demands that are anticipated to 
develop in the Project Partners’ service areas.  

It is anticipated that the first-stage treatment facilities would be sized to serve the Project 
Partners’ water demands from initial project operations through 2025, while the second stage 
would be sized to serve the Project Partners’ water demands from about 2025 through 2040. 
Staging of the WTP capacity would help minimize the initial facility investment and allow the 
Project Partners to optimally choose when to implement future increases in WTP capacity. 

The new WTP would be located at the east end of County Road 24 on property owned by the City 
of Woodland. This site was formerly used as storage for tomato processing waste. The site is 
currently not in use. 

Local Water Transmission Facilities 
Treated water transmission facilities required for the implementation of this Project include new 
transmission pipelines within the cities of Davis and Woodland, a connecting pipeline to UC 
Davis, pump stations, water storage facilities, vaults, and other appurtenant facilities to operate 
and maintain the water supply systems. The anticipated treated water transmission facilities are 
shown on Figure 1-3.  

The transmission pipeline would consist of up to a 48-inch steel pipe.  Smaller diameter transmission 
pipelines would be installed within each Partner’s service area.  Existing water distribution pipelines 
would be connected to the transmission pipelines for delivering water to individual users. The new 
transmission pipeline would be located primarily in available rights-of-way or on agricultural lands in 
areas of unincorporated Yolo County between the WTP and the Project Partners’ service areas. Within 
the Project Partners service areas, the pipelines would be installed in existing street rights-of-way 
where available.  

Table 1-1 lists the approximate lengths of various transmission pipeline segments that would be 
constructed as part of the Project. 
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TABLE 1-1 
DESCRIPTION OF TRANSMISSION PIPELINE SEGMENTS 

Segment Pipeline Length (feet) 

WTP to Woodland service area 5,400 
WTP to Davis/UC Davis service areas 42,000 
Woodland service area 73,000 
Davis/UC Davis service areas 54,000 
 
Source: WYA, 2006; ESA, 2007 unpublished calculations 
 

Additional Groundwater Wells and UC Davis Solano Project Water 
In addition to acquiring surface water supplies, the Project Partners would continue to use 
intermediate and deep-aquifer groundwater sources currently serving the Project Partners’ service 
areas as necessary to meet daily peaking demands and other demands that could not be met with 
surface water supplies.  

As aging intermediate-aquifer wells are taken out of service, replacement deep-aquifer wells 
would be installed to meet future demands that cannot be met with surface water. Each Project 
Partner would independently manage its own groundwater wells and supplies. As intermediate-
aquifer wells are taken off-line, each Project Partner would close and abandon wells in-place, 
consistent with applicable ordinances. It is expected that deep-aquifer wells would eventually 
replace all wells that currently pump water from the intermediate-depth groundwater aquifer, 
except in the City of Woodland which continue to use intermediate-depth wells. 

UC Davis currently only uses groundwater to supply its domestic water needs. While UC Davis 
also has a contract for delivery of up to 4.0 TAF/yr of Solano Project water from the Solano 
County Water Agency, it currently uses this surface water supply for field teaching and 
agricultural research purposes through a separate water delivery system. UC Davis is evaluating 
the feasibility of meeting its future domestic demand by changing the use of about 2.0 TAF/yr of 
Solano Project water to domestic uses.  UC Davis would construct a new water treatment plant 
and associated facilities to treat this separate water supply and convey the treated water to the  
UC Davis campus domestic water system.  The changing of the purpose of use and construction 
of new water treatment and conveyance facilities would be a separate project from the Davis-
Woodland Water Supply Project and would be subject to a separate analysis in accordance with 
the requirements of CEQA. 

Water Storage Facilities  
The City of Davis currently has two storage facilities; a 200,000 gallon elevated storage tank near 
Elmwood Drive and Eight Street, and a 4 million gallon (MG) ground-based storage reservoir 
along John Jones Road in west Davis, adjacent to Sutter Davis Hospital. This West Area  
water storage tank and booster pump station were built in 2002. An additional 4 MG tank is 
currently being planned to be installed near Mace Boulevard. This storage facility underwent 
environmental review in accordance with CEQA in 2005 (City of Davis, 2005). 
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The City of Davis has identified additional water storage and pump station requirements as part 
of conducting water system studies for the Proposed Project.  As shown in Figure 1-3, two 
additional water storage tanks and pump stations are proposed to be installed.  The tanks would 
be 3 to 4 MG pre-stressed concrete tanks similar to the existing West Area and planned East Area 
tanks. The tank height would be no more than three stories or about 30 feet. The booster pump 
station will be sized to provide approximately 2,500 gpm firm capacity with a total of three 
pumps. An emergency generator will be installed on-site. The pumps and electrical equipment 
will be housed in a concrete block building. 

To achieve the tank foundation elevation, the existing ground at the site will be excavated 
approximately 5 to 8 feet beneath the ground surface. The exterior wall facing can be painted or 
other architectural treatment administered as desired for aesthetic purposes. 

If the other Project Partners find that water storage is needed, such facilities would be subject of 
future CEQA documentation at the time they are proposed and considered. 

Description of Water Transfer Source Options  
Surface water diversions taking place in accordance with the Project Partners’ water right  
permits would be made in compliance with the State Water Resources Control Board’s Standard 
Water Right Permit Term 91. Term 91 prohibits surface water diversions by junior appropriators 
when water is being released from CVP or SWP storage reservoirs to meet in-basin entitlements, 
including water quality and environmental standards for protection of the Sacramento-San 
Joaquin Delta. To provide a reliable water supply during such conditions, the Project Partners 
would enter into water supply transfer agreements with several senior water rights holders within 
the Sacramento River watershed. During periods when Term 91 is in effect, the Project Partners 
would divert water that is provided by the transferring senior water rights holders. 

Table 1-2 lists the several senior water rights holders who have agreed to have their water rights 
identified and analyzed for potential water transfers in this EIR.  The table also identifies the 
maximum volume of water that the Project Partners assume would be made available from each 
potential water seller.  

TABLE 1-2 
POTENTIAL SOURCES OF WATER SUPPLY ACQUIRED THROUGH TRANSFER 

Senior Water Rights Holder 
Potential Maximum Transfer Volume 

(TAF/yr) 

Anderson-Cottonwood Irrigation District 10.0 
Browns Valley Irrigation District 3.1 
Conaway Preservation Group 10.0 
Natomas Central Mutual Water Company 10.0 
Reclamation District 108 10.0 
River Garden Farms 5.0 
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The locations of these senior water rights holders in relation to the Project Partners are shown in  
Figure 1-2.   

When SWRCB Standard Permit Term 91 is in effect, surface water would be supplied by senior 
water right holders willing to transfer water under their existing surface water rights to the Project 
Partners. Water available for transfer would be created when the potential transferor:  

• Implements a groundwater substitution program by pumping groundwater in lieu of using its 
surface water supplies during certain months, thereby freeing up surface water for transfer to 
the Project Partners during these months; or, 

• Implements conservation measures and transfers the conserved water to the Project Partners.  

Water made available for transfer by the senior water rights holders through implementation of 
groundwater substitution or conservation would flow downstream for subsequent diversion by the 
Project Partners. It is expected that the purchase agreements with the senior water rights holders 
would be for long-term periods, ranging from 30 to 50 years in duration, and would include rights 
of renewal to ensure a long-term supply to the Project Partners. As a condition to the purchase 
agreements, the Project Partners would not purchase any water from these sellers that would 
result in the fallowing of agricultural lands. 
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CHAPTER 2.0 
Comments Received and Responses on DEIR 

Parties and individuals who submitted comments on the April 2007 DEIR are listed in Table 2-1.  
For each party commenting, the table identifies the assigned letter number and the number of 
individual comments identified in each letter. Persons who submitted verbal comments at the 
April 23rd, May 2nd, and May 16th, 2007 public meetings are listed in Table 2-2. 

Copies of the actual comment letter and responses to comments are presented after table 2-1. 

TABLE 2-1 
LIST OF DEIR COMMENTING PARTIES 

Commenter  
Comment 

Letter 
Comment 
Number 

CA Department of Water Resources, 
Floodway Protection Section 

Christopher Huitt, Staff 
Environmental Scientist/Floodway 

Protection Unit 
1 1 

CA Department of Health Services Bridget Binning, Environmental 
Review Unit 2 1 – 2 

City of West Sacramento Caroline Quinn, Asst. Director of PW 
and Community Development 3 1 – 7 

CA Department of Conservation Brian Leahy, Asst. Director 4 1 – 5 

Yolo County Board Of Supervisors Mariko Yamada, Chair 5 1 – 27 

City of Davis Natural Resources 
Commission Bruce Kemp, Chair  1 – 25 

Sue Greenwald  7 1 

Andrew Bale  8 1 

Yolo County Health Council Carrie Jones, Chair 9 1 

Tehama-Colusa Canal Authority Jeff Sutton, General Manager 10 1 – 15 

Michael Shepley  11 1 - 5 

Contra Costa Water District Leah Orloff, Sr. Water Resources 
Specialist 12 1 – 7 
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TABLE 2-1 
LIST OF DEIR COMMENTING PARTIES 

Commenter  
Comment 

Letter 
Comment 
Number 

BJ Klosterman  13 1 – 9 

Seth Bigelow  14 1 – 3 

U.S. Bureau of Reclamation Richard Woodley, Regional 
Resources Manager 15 1 – 6 

 

TABLE 2-2  
LIST OF PARTIES PROVIDING VERBAL COMMENTS 

Commenter Comment Number 

April 23, 2007 Meeting at City of Davis Natural Resources Commission 
Tim Williams 1-1 

Mike Shepley 2-1 to 2-2 

Kurt Schmalenberger 3-1 to 3-3 

May 2, 2007 Meeting at City of Woodland Council Chambers 
Loretta Hanson 4-1 to 4-5 

May 16, 2007 Meeting at City of Davis Natural Resources Commission 
David Hart 5-1 to 5-5 

Mike Shepley 6-1 to 6-3 
Jim Leonard 7-1 to 7-4 
Paula Ospina 8-1 

 

The following discussion presents copies of the 15 letters of comment and 8 parties who 
submitted verbal comments on the DEIR. The comment letters have been reproduced on the 
following pages, and specific comments within the letters have been bracketed and numbered 
sequentially for each identification.  Verbal comments are paraphrased based on review of 
meeting transcripts. Each response is numbered to correspond to an individual comment, and is 
presented across the page from the comment. 
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Davis-Woodland Water Supply Project 2-66 ESA / 205413 
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Responses to Verbal Comments 
RESPONSES TO VERBAL COMMENTS 

Commenter 
Comment 
Number Comment Response 

April 23, 2007 Meeting at City of Davis Natural Resources Commission 
 
Tim Williams 1-1 Will reduced salinity in 

surface water result in 
reduced salt loading to 
the Delta from improved 
wastewater quality? 
 

Yes, reduced salinity in the Partners’ water 
supplies will reduce salt loads discharged from 
their WWTPs which eventually reach the Delta.   

Mike Shepley 2-1 Has there ever been a 
shortage of the 
intermediate aquifer 
water at any point in 
time? 
 

Shortages of intermediate aquifer water supplies 
have not been observed.   

 2-2 The economic cost of 
the surface water 
project and water 
supplies argue very 
strongly for looking at 
the alternative of 
groundwater treatment 
and looking at what can 
be done about salinity. 
 

Removing salinity from water supplies requires 
reverse osmosis or microfiltration, both 
technologies require special equipment and high 
energy use. Chapter 5.2.3 of the DEIR 
addresses treating groundwater supplies to 
remove salinity and concluded that this 
alternative is infeasible. 

Kurt 
Schmalenberger 

3-1 I am not aware of 
anybody talking about 
long-term water 
transfers; the project 
would need to buy 
some water now, then 
buy some tomorrow, 
some the next day, and 
some the next day 
while the cost goes up. 
 

The Partners are proposing implement long-term 
water transfers with willing sellers.  As discussed 
on page 2-36 of the DEIR, the transfers would 
have a duration of 30 to 50 years.  
 
Recently, the City of Tracy entered into a long-
term transfer with Westside Irrigation District and 
the Banta Carbona Irrigation District for the 
permanent transfer of irrigation water for  
urban use. 

 3-2 Where is the surface 
water, that would be 
diverted, going now and 
who is using it? 

The surface water that would be diverted by the 
Partners under new water rights is now either 
being diverted at the south Delta pumps as 
Article 21 water supplies or flows out into the 
Pacific Ocean.  The surface water that the 
Project Partners would purchase is now being 
diverted by the upstream water users. They 
would make water available by substituting the 
surface supplies with local groundwater. 
 



2.  Responses Received and Comments on the DEIR 
 

Davis-Woodland Water Supply Project 2-67 ESA / 205413 
Final Environmental Impact Report October 2007 

RESPONSES TO VERBAL COMMENTS 

Commenter 
Comment 
Number Comment Response 

 3-3 The DEIR discusses 
eliminating well use in 
Davis and saving 
energy, and also 
discusses replacing 
farm water with well 
supplies which also use 
more power. 
 

As discussed in response to written-Comment  
6-5, energy demand will be less with use of 
surface water when compared to future 
groundwater pumping by the Project Partners. 

May 2, 2007 Meeting at City of Woodland Council Chambers 
 
Loretta Hanson 4-1 What will happen to 

rates and costs with 
Project 
implementation? 

Water rates and costs are not subject of the 
environmental impact review process.  Each 
Partner will need to conduct an analysis of  
the effect that Project costs will have on its  
water rates. 
 

 4-2 What will happen during 
dry year conditions, 
especially to the river 
flows? 

The Partners will divert water from the Sacramento 
River under their water rights when Term 91 is not 
in effect. When Term 91 is in effect, the Project 
Partners will transfer water supplies from upstream 
sellers. In drier years, the transfers may need to 
start earlier and last longer. The Partners would not 
be subject to water shortages if sufficient transfer 
supplies are contracted for transfer. 
 

 4-3 Are there any other 
water intakes along this 
stretch of the river? 

As shown in Figure 6-1, there are numerous 
agricultural water diversions and the 
downstream City of West Sacramento Intake 
along this stretch of the River. 
 

 4-4 What's to say that 
existing conditions 
upstream of the intake 
will remain the same 
and how would that 
affect the project? 

The purpose of the water right permit system is 
to provide a stable and predictable mechanism 
for diverting water. Hydrologic conditions will 
vary from year to year; however, there will be no 
change in the Partner’s seniority to divert water 
upon approval by the SWRCB. 

Upstream changes which could alter the volume of 
water available to the Partners are not anticipated.  
Potential climate changes  are discussed on page 
3.2-42 and in response to written-Comment 6-25. 
Even with climate change, surface water would 
continue to be available for the Partners’ use, 
however, a larger portion may need to be 
purchased from upstream users. 
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RESPONSES TO VERBAL COMMENTS 

Commenter 
Comment 
Number Comment Response 

 4-5 There are conflicts 
between water, fish, 
agriculture, etc; would 
we be getting into these 
issues with this project? 
 

The DEIR concluded that water for the Partners 
is available for diversion without adversely 
affecting other uses including fish and wildlife, 
agriculture and other beneficial uses and the 
SWRCB would need to concur with that 
conclusion in order to grant the necessary 
approvals for the Project. 
 

May 16, 2007 Meeting at City of Davis Natural Resources Commission 
 
David Hart 5-1 What is our guarantee 

that we will have water 
in the future? 
 

The SWRCB water rights permit will guarantee 
the priority of the Partners’ permits to divert and 
use water from the Sacramento River. However, 
the volume of water available under water rights 
permit will be subject to hydrologic variations, 
requiring additional water to be purchased from 
upstream users during drier conditions. 
 

 5-2 At what point would the 
project be infeasible 
based on cost of water 
yield? 
 

This environmental impact report does not 
address the feasibility of the Project based on 
the cost of water yield. 

 5-3 How will operation of 
the Project affect water 
quality of the Delta? It 
seems that there would 
be an improvement with 
reduced salt load from 
the City WWTP. 
 

Replacing groundwater with surface water will 
cause an improvement in Delta salinity levels by 
reducing salt load in the Partner’s WWTP 
effluent discharges. The diversion of water from 
the Sacramento River will have a minor effect on 
Delta salinity by removing up to 100 cfs from the 
River.  Neither change will be substantial. 

 5-4 What happens to 
discontinued wells?  
Are they filled, 
abandoned, or what? 
 

Wells are sealed and closed when use is 
complete.  

 5-5 What is the water 
quality of the 
Sacramento River at 
the intake locations? 
What is the effect of 
upstream agricultural 
uses, such as Glenn 
Colusa ID? 

Table 3.2-2 summarizes the quality of the River 
at the intake locations. Generally, the water 
quality of the River is good and meets all 
drinking water standards except for odor and 
bacteria, which require treatment and 
disinfection. 
 
Upstream agriculture land uses are known to 
discharge runoff into the Sacramento River.  As 
discussed on page 3.11-8 of the DEIR, a variety 
of pesticides and herbicides have been detected 
in the River. While some of these substances 
have been detected at very low levels, all 
concentrations have been below MCLs. 
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RESPONSES TO VERBAL COMMENTS 

Commenter 
Comment 
Number Comment Response 

Mike Shepley 6-1 An alternative to 
reducing salt 
concentration in  
the City WWTP effluent 
would be to divert water 
upstream from the 
Sacramento River, 
transporting it to 
storage, and add about 
1 AF/day to the WWTP 
effluent for dilution. 
 

The Partners prefer to divert and make available 
higher quality surface water for use by their 
customers, rather than use it as WWTP effluent 
dilution. Also, there is no location or facilities to 
store water at this time.  
 
The approach suggested would not result in any 
reduction of total salt load downstream of the 
WWTP or Delta. Salt concentration may be 
reduced, but total salt load would remain the 
same. In addition, simply diverting water from 
the Sacramento River to dilute WWTP effluent 
would probably not be authorized by the 
SWRCB or RWQCB. 
 

 6-2 A better alternative 
would be to partner with 
the State of California 
to develop a regional 
WWTP with West 
Sacramento or 
Sacramento and 
discharge to the river. 
 

The high salinity content in the Partners’ 
wastewater would not be reduced by changing 
the location of effluent discharge. Connecting the 
Partners’ WWTP to other effluent discharge 
facilities would require substantial pipeline 
construction, changes in the other facility permit 
limits, and possible changes in wastewater 
treatment processes. 

 6-3 Davis does not need 
this project. No matter 
how negligible, 
insubstantial, vague, or 
uncertain the 
environmental impacts 
may be; they are 
unacceptable. 

All potential environmental impacts are less than 
significant except for the loss of 1 to 15 acres of 
prime farmland, visual impacts of a new 
diversion on the Sacramento River, and 
temporary impacts to air quality associated with 
project construction, temporary construction 
noise, and potential effects associated with 
facilitating population growth and development.   
In considering the EIR, each Partner must reach 
a conclusion regarding the acceptability of the 
identified significant impacts in light of the 
Project’s objectives.   
 

Jim Leonard 7-1 If you provide water to 
the City, more housing 
will occur and less 
farmland will remain. 
 

The Project will not induce urban development 
beyond that planned for each Project Partner. 
The water supply would serve approved housing 
but would not induce its development. 
 

 7-2 How would the Project 
costs compare with 
installing water 
purification in every 
kitchen to achieve 
similar water quality? 

Domestic reverse osmosis systems are not 
practical because the high-saline waste brine 
would need to be disposed. If 15 to 20% of the 
water used turns into high-saline brine, each 
residence would need to store or discharge up to 
43 gallons per day (120 x 2.4 people per residence 
x 15 %) for eventual treatment and disposal.   
It is not practical to recollect the waste brine and 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 2-70 ESA / 205413 
Final Environmental Impact Report October 2007 

RESPONSES TO VERBAL COMMENTS 

Commenter 
Comment 
Number Comment Response 

convey to a suitable disposal location such as the 
San Francisco Bay. If the brine were to be 
discharged to the sewer, there would be no change 
in salinity of treated wastewater effluent from 
existing conditions. 
 

 7-3 If surface water is used 
to support growth, will it 
be available in the 
future to maintain those 
homes? 
 

Yes. See responses to verbal Comments 3-1 
and 5-1. 

 7-4 Would we be 
responsible to future 
homeowners by using a 
water source that is in 
competition with 
southern California? 
 

Some of  the water to be diverted by the 
Partners currently flows to the Pacific Ocean and 
therefore would not be taken in competition with 
users in southern California.  Under the area-of-
origin laws, the Partners would have senior 
water rights for use of the water diverted that 
would conflict with export projects. 
 

Paula Ospina 8-1 The Project would 
provide another water 
source in the event 
groundwater is not 
sufficient in the future.  
This maybe an 
appropriate time to plan 
ahead. 
 

Comment noted. 
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CHAPTER 3.0 
Changes, Clarifications, or  
Modifications to the DEIR 

Introduction 
This section presents changes, clarifications, or modifications to the DEIR based on comments 
received during the public comment period provided by the City of Davis.  

New text that is added to the existing DEIR is shown in bold italic font. Deleted text is shown in 
strikethrough font. New figures or tables are labeled as Figure 4-X or Table 4-X for ease of 
reference to this section of the Final EIR.  

Modifications to the DEIR 

Executive Summary 

Table ES-1 has been revised, updated, and replaced with the Executive Summary of this Final 
EIR.  It is not reproduced in this chapter. 

Chapter 2.0 Description of the Proposed Project 

Figure 2-19 
Figure 2-19 has been revised to show the City of Davis wetlands. The revised figure is included 
on the next page. 
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Chapter 3.0 Environmental Analysis 
Figure 3.2-2 has been revised to show the correct location of CCWD intakes. The revised figure 
is presented on the next page. 

1st paragraph p. 3.2-6 is revised to read: 

The Contra Costa Water District (CCWD) diverts CVP water at the Rock Slough 
Pumping Plant. CCWD also diverts water from the Old River Pump Station where it 
conveys water to both the Los Vaqueros Reservoir and directly to users in the CCWD 
service area. Los Vaqueros Reservoir is filled only when the chloride concentration of 
these supplies is relatively low. Water stored in Los Vaqueros Reservoir is blended and 
delivered to CCWD water users when the chloride concentration at Rock Slough, Mallard 
Slough, and Old River is greater than 65 mg/L. 

The titles to Table 3.2-4, Table 3.3-4, Table 3.7-3, Table 3.12-3, Tables 3.14-1, 3.15-1, and 3.16-
1 are revised to show that Yolo County is not a Project Partner. 

1st paragraph p. 3.5-20 in regards to Impact 3.5-2 is revised to read: 

Construction Impacts  
Construction of the Project diversion/intake and pipeline conveyance Options 1, 2, or 3 
would be consistent with the Yolo County General Plan. All three sites are on the banks 
of the Sacramento River and are designated Agricultural General (A-1). Construction of 
the diversion/intake structures would not conflict with existing General Plan designations 
or existing land uses because they would not interfere with existing agricultural uses, nor 
would construction of any other Project components located in unincorporated Yolo County 
(pipelines, etc.). The proposed Project would not conflict with or prevent the implementation 
of applicable land use plans. In addition, the proposed Project would implement a portion 
of the County’s General Plan. 
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1st paragraph p. 3.2-29 and subsequent text is revised to read: 

Anderson-Cottonwood Irrigation District 
During average water year conditions, Project-related pumping by ACID would result in 
temporary drawdown of groundwater levels in the regional aquifer system underlying the 
area. End-of-the-year drawdown is estimated to be about 8 to 10 feet when measured at a 
distance of about 0.25 mile from ACID production wells. This drawdown is expected to be 
seasonal, and groundwater levels would naturally recharge to pre-pumping levels by early 
spring of the following year. 

During multiple-year drought conditions (assuming a 3-year drought), Project-related 
pumping would result in a groundwater level decline of about 6 to 8 feet at 0.25 mile 
from proposed ACID production wells. However, this drawdown is not expected to be 
long-term. Groundwater levels would return to pre-pumping levels following one or more 
normal to above-normal water years. These estimated drawdowns are within the 
historical range of groundwater level fluctuations during drought conditions. Based upon 
a review of DWR criteria, groundwater pumping in ACID’s service area associated with 
the proposed Project would not adversely affect Sacramento River flow (MWH, 2007b). 
The location and design of the replacement water supply wells would need to comply 
with criteria established by DWR (2002) to avoid groundwater/surface water 
interactions. If sited consistent with this criteria, the operation of these well would not 
have an adverse impact on Sacramento River flow.  

Approximately 320 domestic wells and 5 irrigation wells are located within the vicinity of 
proposed ACID groundwater production wells. Existing domestic wells range in depth 
from 11 to 387 feet, while existing irrigation wells range in depth from 80 to 200 feet.  
The aquifer containing very shallow domestic wells (e.g., less than 50 feet depth below the 
ground surface) is not readily hydrologically connected to the deeper aquifer where Project-
related pumping would occur. Therefore, increased reliance upon groundwater within 
ACID’s service area would not result in a loss of domestic or agricultural wells.  

Existing wells screened at depths greater than approximately 200 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping 
performance and resulting in increased energy consumption due to an increase in pumping 
lift. Environmental effects related to this potential increase in energy consumption are 
discussed in Chapter 3.8 of this EIR, addressing air quality. This impact would be less than 
significant. 

Reclamation District 108 (RD 108) 
Project-related groundwater pumping in the RD 108 service area would result in 
temporary drawdown of groundwater levels in the regional aquifer system underlying the 
area. End-of-the-year drawdown is estimated to be about 18 to 27 feet at distances 
approximately 0.25 mile from proposed RD 108 production wells. This drawdown is 
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expected to be seasonal, and groundwater levels would naturally recharge to pre-pumping 
levels by early spring of the following year. These estimated drawdowns are within the 
historical range of groundwater level fluctuations during average water year conditions. 

During multiple-year drought conditions, Project-related pumping would result in a 
groundwater level decline of about 36 to 52 feet at 0.25 mile from proposed RD 108 
production wells. However, this drawdown is not expected to be long-term, and groundwater 
levels would return to pre-pumping levels following one or more normal to above normal 
water years. These estimated drawdowns are within the historical range of groundwater level 
fluctuations during drought conditions. Based upon a review of DWR criteria, groundwater 
pumping in RD108’s service area associated with the proposed Project would not adversely 
affect Sacramento River flow (MWH, 2007b).  The location and design of the 
replacement water supply wells would need to comply with criteria established by DWR 
(2002) to avoid groundwater/surface water interactions. If sited consistent with this 
criteria, the operation of these well would not have an adverse impact on Sacramento 
River flow.  

Approximately 3 domestic wells and 3 irrigation wells are currently located in the 
vicinity of the proposed RD 108 production wells. Existing domestic wells range in 
depth from 83 to 197 feet, while existing irrigation wells range in depth from 145 to 
550 feet. Groundwater pumped from the water transfer production wells would not 
affect domestic wells in shallower groundwater zones above 200 feet in depth. 
However, irrigation wells existing at depths close to 550 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping 
performance and resulting in increased energy consumption due to an increase in 
pumping lift. The additional drawdown would not draw water levels below screened 
segments of existing irrigation wells.  

Existing wells screened at depths greater than approximately 600 feet could be affected by 
estimated drawdowns resulting from proposed pumping, potentially affecting pumping 
performance and resulting in increased energy consumption due to an increase in pumping 
lift. Environmental effects related to this potential increase in energy consumption are 
discussed in Chapter 3.8 of this EIR, addressing air quality. This impact would be less than 
significant. 

5th paragraph p. 3.2-40 is revised to read: 

 Diversions at the North Bay Aqueduct/City of Vallejo (NBA) would not be altered, 
on average. Model results indicate that diversions by Contra Costa Water District 
(CCWD) would not be altered. Operation of the Project would not substantially affect 
downstream flows available for diversion by either the North Bay Aqueduct/City of 
Vallejo (NBA) or the Contra Costa Water District (CCWD). 
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2nd paragraph p. 3.2-47 is revised to read: 

 Project operation would result in withdrawal of up to 46 TAF per year of water from the 
Sacramento River. Diversions would consist of water appropriated under the Project 
Partners’ new water rights permits and water transferred from willing senior water rights 
holders. While Project operations could have minor effects on SWP and CVP operations, 
all Project diversions would be in accordance with the new water rights permits issued in 
accordance with state law. Project operations also would not affect Contra Costa Water 
District (CCWD)or other diversions from the Delta. No substantial change to 
downstream flows available for diversion would occur. Therefore, no impact would 
occur.  

1st paragraph p. 3.2-48 is revised to read: 

 Diversions at the North Bay Aqueduct/City of Vallejo (NBA) would not be altered, on 
average. However, a maximum estimated annual reduction of 1.7 TAF, or approximately 
5.0 percent, would occur during a dry-year type. The maximum estimated annual 
reduction in pumping at the North Bay Aqueduct during a critical year would be about 
0.78 TAF, or approximately 2.4 percent. Model results indicate that CCWD diversions 
would not be not altered. Model results indicated no substantial change to downstream 
flows available for diversion by CCWD would occur. 

2nd paragraph p. 3.5-22 in regards to Impact 3.5-3 is revised to read: 

No lands subject to Williamson Act contracts would be affected as the result of 
implementing the proposed Project Options 1 and 3 diversion/intake and pipeline 
alignments. Therefore no conflicts with Williamson Act contracts are anticipated  
with selection of these options. Selection of Option 2 diversion/intake and pipeline 
alignment would permanently affect 1 acre of land under Williamson Act contract.  
The construction and installation of other project components would have only a 
temporary effect on lands with Williamson Act contracts. The conflict with the existing 
Williamson Act contract resulting from implementing the Option 2 diversion/intake 
and pipeline alignment is considered a potentially significant impact. 

As discussed above, the proposed Option 3 WTP would be located on land currently 
zoned as Agricultural Preserve (AP). Because no provision for a WTP exists within the 
AP zone, siting of the WTP within this area would represent a conflict with Yolo County 
zoning code. This is considered a potentially significant impact. 

Mitigation Measure 3.5-3 is added to p. 3.5-23 addressing impacts to Williamson Act contract 
lands. 

Mitigation Measure 3.5-3: The location of the Option 2 diversion/intake pump station 
shall be relocated to lands not within Williamson Act contracts or to lands where change 
in land use would not affect Williamson Act contract requirements. 
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Measure 3.5-4a p. 3.5-26 is revised to read: 

Mitigation Measure 3.5-4a:  The water conveyance or transmission pipelines shall be 
installed at a depth (to the top of the pipe) ranging from 4 to 7 feet below the ground 
surface. Installation at this depth should be sufficient to avoid conflict with expected 
agricultural production activities. Final depth shall be established in consultation with an 
agricultural specialist and landowners to ensure no conflict consistency with future 
agricultural practices. 

Measure 3.5-4b p. 3.5-26 is revised to read: 

Mitigation Measure 3.5-4b: The Project Partners will establish an permanent Prime 
Farmland agricultural conservation easement at a ratio of 2:1 for the acreage of Prime 
Farmland that would be permanently displaced with Project development.  

Mitigation Measure 3.6-7g on page 3.6-68 is revised as follows: 

Mitigation Measure 3.6-7g: If impacts to vernal pool and seasonal wetlands cannot be avoided 
but that can be protected from direct fill or ground disturbance, then these wetlands shall be 
identified and protected using temporary fencing, which shall take the form of silt fencing and 
temporary plastic construction fencing placed no closer than 25 feet from the edge of the pool. 
The distance between the pool and protective fencing shall be maximized wherever possible. 
These pools will be considered as “indirectly affected” by project activities and shall be 
mitigated in accordance with the Programmatic Formal Endangered Species Act Consultation 
on Issuance of 404 Permits for Projects with Relatively Small Effects on Listed Vernal Pool 
Crustaceans Within the Jurisdiction of the Sacramento Field Office, California (Appendix C2). 
Some pools may be considered avoided if it can be shown that the proposed project activity 
would not adversely impact their surface and subsurface hydrology. This shall be considered on 
a case-by-case basis by a qualified biologist and hydrologist. 

Mitigation Measure 3-6.7s(1) is added to p. 3.6-61 addressing impacts to Swainson’s hawk 
foraging areas. 

Mitigation Measure 3.6-7s(1): To mitigate for permanent loss of Swainson’s hawk 
foraging habitat associated with the construction of the WTP facility in Options 2 or 3, 
compensation shall follow guidance in the Agreement Regarding Mitigation for Impacts 
to Swainson’s Hawk Foraging Habitat in Yolo County entered into between CDFG and 
the Yolo County HCP/NCCP Joint Powers Agency (Habitat JPA). Text of this 
Agreement is provided in Appendix C-3. The Agreement requires that: 

• Urban development permittees shall pay an acreage-based mitigation fee in  
an amount, as determined by the Habitat JPA Board, sufficient to fund the 
acquisition, enhancement and long-term management of one (1) acre of 
Swainson’s hawk foraging habitat for every one (1) acre of foraging habitat  
that is lost to urban development.  

• A calculated fee of $5,800.00 per acre is sufficient to fund the acquisition and 
preservation as of January 2004 (Staff Report on Swainson’s Hawk Mitigation 
FeeUpdate). This fee amount may be adjusted to reflect updated costs for 
acquisition of habitat. 
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• With written approval of and subject to conditions determined by CDFG, an urban 
development permittee may transfer fee simple title or a conservation easement 
over Swainson’s hawk foraging habitat, along with appropriate enhancement and 
management funds, in lieu of paying the acreage-based mitigation fee. 

Mitigation Measure 3.6-8a p. 3.6-74 is revised to read: 

Mitigation Measure 3.6-8a: Prior to construction, the Project Partners shall conduct an 
assessment within the proposed Project area to provide the basis of a vegetation mitigation 
plan. A vegetation mitigation plan will be developed for submittal to CDFG. The plan shall 
contain species expected to be found in the vicinity of Project sites. Details about the 
species and their past occurrence shall be included in the plan. The Project Partners shall 
comply with all terms of conditions for approval, including additional mitigation provisions 
to be implemented. The Project Partners would follow performance standards in 
developing the plan. The requirements would consist of one or more of the following 
provisions:  

• Establish an oak tree conservation easement in coordination with Yolo County to 
protect and preserve trees commensurate with the removal of large oaks as a result of 
project implementation 

• Replace and maintain trees, for seven years, at a rate of 1 tree per 1-inch of tree 
diameter removed as measured at diameter breast height. Because this measure 
would only fulfill one-half of the required mitigation for the Project, one or more of 
the other provisions would need to be implemented to fulfill the remaining mitigation 
requirements.  

• Contribute funds to a suitable oak woodland conservation fund, as established in 
accordance with § 1363 of the Fish and Game Code 

• Consult with Yolo County and CDFG to determine and agree to implement other 
suitable measures consistent with the Yolo County Oak Woodland Conservation and 
Enhancement Plant 2007 and §21083.4(a) of the California Public Resources Code. 

Last paragraph p. 3.8-20, a new discussion is added to read: 

An analysis of greenhouse gas emissions (GHGs) was conducted to determine if the 
Project would result in increased GHG emissions when compared to existing and 
future without-project conditions. This analysis indicates that operation of the Project 
would reduce GHG emissions when compared to both existing and future conditions 
where groundwater pumping provides the Project Partner’s water supply.   

Table3.8-9 shows the results of a quantitative analysis that estimates GHG emissions.  
The results show that the Project GHG emissions (6,941 metric tons of CO2) would be 
about 31 percent less than the estimated 2040 groundwater pumping GHG emissions 
(9,999 metric tons of CO2) which would occur if the Project Partners continue to rely 
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on groundwater supplies into the future. When compared to existing 2005 GHG 
emissions, the Project would generate about 5 percent more GHG emissions by 2040.  
The increase of GHG emissions would ultimately reach 366 metric tons/yr by 2040. 

These estimates include consideration of additional wells for pumping replacement 
water supplies to upstream water rights holders who would transfer water to the Project 
Partners during Term 91 periods and continued local groundwater pumping to meet 
peak demands. 

TABLE 3.8-9 
ESTIMATE OF ANNUAL GREENHOUSE GAS EMISSIONS 

Scenario 

Greenhouse Gas 
Emissions 

(CO2e metric tons 
per year)a Comments 

No Project   

2005 Groundwater Pumping 6,575 Emissions limited to groundwater 
pumping equipment only. 

2040 Groundwater Pumping 9,999 Emissions limited to groundwater 
pumping equipment only. No additional 
treatment emissions estimated. 

With Project   
2040 Surface Water Pumping 4,848 Emissions associated with surface water 

diversion 
2040 Upstream Water 
Replacement 

606 Emissions associated with upstream  
groundwater replacement of surface 
water 

2040 Groundwater Pumping 1,487 Emissions associated with future local 
groundwater pumping anticipated with 
project implementation 

2040 Surface Water Pumping 
+ Upstream Water 
Replacement + Local 
Groundwater Pumping 
(Total) 

6,941 Total of all emissions associated with 
project operations 

 

a  All scenarios assume that electricity to power the pumps is and will be from the electrical 
grid.  Emissions from the electrical grid are considered indirect emissions since the 
combustion source is at the power plant.  Equations and conversion factors used for the 
calculations are those recommended on pages 32, 35, 85, and 87 of the California Climate 
Action Registry Report Protocol, 2006.  CO2e refers to carbon dioxide equivalent emissions.  
CO2e emissions are primarily CO2, but also include a smaller percentage of emissions of 
nitrous oxide and methane gases. 

Based on this analysis, it is concluded that the Project would contribute to reducing 
future GHG emissions and contribute to achieving the State’s goal of reducing GHG 
emissions to historic levels   

At present, there is no GHG emission standard or limit that constitutes a defined 
threshold for determining a significant impact in accordance with CEQA.  A recent 
opinion by the California Attorney General’s Office proposes using the targets, declared 
in the Governor’s Executive Order S-3-05 and Assembly Bill 32, as relevant benchmarks 
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for determining significance1. If these targets are considered a relevant threshold, the 
Project would not have a significant cumulative effect on the environment because it 
would contribute to meeting the GHG goals be reducing future GHG emissions 
associated with water deliveries to the Partners by about 30 percent from the levels that 
would otherwise occur.  

Discussion on p. 4-17 is added to read: 

Yolo County General Plan 
The Yolo County General Plan was adopted in July 1983 and was last amended 
December 2005. Several Project components would be constructed in unincorporated 
Yolo County and would be within the purview of this General Plan. 

The Yolo County General Plan identifies key strategies to control and accommodate 
growth.  Growth accommodation goals and policies include the following: 

TABLE 4-6 
RELEVANT YOLO COUNTY GENERAL PLAN GROWTH  

MANAGEMENT GOALS AND POLICIES 

Objective Objective Description 

General Plan 
Goals 

Protect prime and other agricultural land from urban development. 

 Provide for industrial growth in the County to provide employment, services, 
and tax base while minimizing hazards and nuisances and while conserving 
resources and agricultural lands. 

 Discourage urban sprawl. 
 Continue to improve existing urban uses and place new urban uses in existing 

planned urban areas. 

Land Use Policies 

Land Use, Basic. 

j. Supports efficient use of land. 

n. Allows development only in accord with the needs of the community and 
State law, not only as a result of development pressures.  

p. Restricts the extension of urban services (sewers, water, roads, electricity) 
into areas not identified in these adopted plans for contiguous urban growth. 

q. Induces redevelopment and reuse of existing urban cores. 

LU 2 
(applicable 
portions) 
 

r. Requires that new development be located according to these priorities: 

 First: Renew and maintain existing urban areas. 

 Second: Develop vacant land within urban areas, presently served 
by streets, water, sewer, and other public services. 

 Third: Where necessary to develop outside existing developed 
urban areas, only develop land immediately adjacent to the 
existing urban developments. 

 Fourth [sic]: Prohibit urban development in agricultural areas. 

                                                 
1 Greenhouse gas emission reduction targets by 2010, reduce GHG emissions to 2000 levels; by 2020, reduce GHG 

emissions to 1990 levels; by 2050, reduce GHG emissions to 80 percent below 1990 levels. (Executive Order S-3-
05 and Assembly Bill 32) 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3-12 ESA / 205413 
Final Environmental Impact Report October 2007 

TABLE 4-6 
RELEVANT YOLO COUNTY GENERAL PLAN GROWTH  

MANAGEMENT GOALS AND POLICIES 

Objective Objective Description 

t. Seeks to coordinate facilities planning with provider agencies to identify 
areas for extensions of facilities and utilities in increments and to base 
capital improvements on those plans. 

u. Provides for revision of the General Plan to reflect prioritization of 
development. 

v. Requires assured mitigation of environmental and economic problems 
generated by development or redevelopment. 

LU 5 Urban Uses. New urban development, other than replacement or 
redevelopment of present urban uses in urban places shall be discouraged 
in the following places: 

 Areas without current adequate public service and utility 
capacities and without capital improvement plans or installations, 
and where such facilities have not been budgeted or programmed 
to accommodate the development proposed. 

 In areas of substantial congestion, or where adequate 
transportation and transit cannot be assured without substantial 
public cost, and without substantial, unmitigated damage to the 
social or physical environment. 

 In areas where the proposed development would continue the 
existing socioeconomic imbalance. 

 In areas where there are moderate to substantial natural resources 
which would be prevented from being developed and used by the 
new development proposed. 

 In areas not contiguous to existing urban development. 

 In areas not designated in this General Plan for urban uses. 

LU 6 Protect and Conserve. It is the policy of Yolo County to vigorously conserve 
and preserve the agricultural lands in Yolo County. Yolo County shall 
protect and conserve agricultural land use especially in areas presently 
farmed or having prime agricultural soils and outside of existing planned 
urban communities and outside of city limits. 

Open Space Policies 

OS 1 Open Space, Basic. The County shall preserve appropriate open space land 
through available means of land use controls, regulations, and advice or 
guidance and through coordination with the other elements of this General 
Plan, as amended, and with other agencies. 

OS 2 County will Preserve Open Space. Yolo County shall use the Land Use 
Element policies, together with Specific Plans, zoning, use permits, site plan 
review, building permits, subdivision maps, the Agricultural Preserve-Land 
Conservation Act of 1965, assessment practices, coordination with the Soil 
Conservation Service, and other available means to preserve all lands 
defined as Open Space. 

Open space is any parcel or area of land or water which is essentially 
unimproved and devoted to an open space use as listed below: 

 Banks of lakes, streams, rivers or lakeshores 

 Flood control by-pass or channel 

 Areas prescribed for ecologic or other scientific study 
purposes including archaeological sites 

 Areas used for managed resource production including: 

- Agricultural land 

- Rangeland 
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TABLE 4-6 
RELEVANT YOLO COUNTY GENERAL PLAN GROWTH  

MANAGEMENT GOALS AND POLICIES 

Objective Objective Description 

- Managed food and fiber production areas 

- Groundwater recharge areas 

- Marshes, rivers, lakes, and streams important for 
fisheries 

- Areas containing major mineral deposits, including sand 
and gravel, clays, ores, metals, and oil or gas. 

 Areas used or needed for outdoor recreation including: 

- Areas of outstanding scenic, historic, or cultural value 

- Areas particularly suited for park and recreation purposes 

- Areas for access to lakeshores, rivers, and streams 

- Areas linking major recreation and open space 
reservations including 

- Utility easements 

- Banks of rivers and streams 

- Trails 

 -       Areas of scenic highway corridors 

 -       Areas needed for Public Health and Safety, including: 

-       Areas needing special management, mitigation or 
avoidance because of hazardous or special 
conditions such as: 

-       Earthquake fault zones 

-       Unstable soil areas 

-       Flood plains 

-       Watersheds 

-       Areas of high wild fire risks 

-       Areas for protection of water quality 

-       Areas for water reservoirs 

-       Areas required for protection and enhancement of 
air quality 

OS 4 Urban Uses in Urban Designated Areas.  Yolo County shall restrict urban 
uses to urban areas defined and mapped in the General Plan, as amended, 
of Yolo County and the several Urban Area Plans and Community Area 
Plans, as amended. 

OS 5 Limiting Facility Expansions. Yolo County shall protect open space lands 
from urban uses by limiting the extension of existing service facilities, 
particularly sewers. When the County does not directly control the provision 
of such facilities, it shall respond in the negative to proposals to extend 
services by respective cities or districts and shall respond in the negative to 
related environmental impact reports produced by the lead agency on such 
proposals. 

 
 
Source: Yolo County, 2007. 
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Last paragraph p. 6-17 is revised to read: 

Operation of the proposed Project, in combination with other water projects, would 
increase water available for use by average annual withdrawals by Contra Costa Water 
District (CCWD) by an average 34 TAF/yr, or approximately 27 percent, and by 26 
TAF/yr, or approximately 24 percent, during critical water years. However, operation of 
the proposed Project would not contribute to any change in CCWD diversions.  

Last paragraph p. 6-37 is supplemented to read: 

Many of the environmental impacts associated with population growth and 
development within the Partne’s water service areas that would be facilitated by 
implementation of the Project could result in irreversible changes to the environment. 

 Tables 3.2-4, Table 3.3-4, Table 3.7-3, Table 3.12-3, Tables 3.14-1, 3.15-1, and 3.16-1 are 
modified to highlight Yolo County separately from the Project Partners and are revised to 
read:. 

TABLE 3.2-4 
SURFACE WATER-RELATED OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Yolo County 

CON 23 Sacramento River and Putah Creek. Yolo County shall encourage additional use of Sacramento River and 
Putah Creek Water. 

CON 24 Water Resources Plan. Yolo County shall continue to evaluate water resources and to maintain the Yolo 
County Water Resources Plan. That Plan shall be carried out, where appropriate, by the implementation of 
this General Plan, as amended. 

CON 38 Provision of Water. Yolo County shall coordinate with providing agencies to assure that sufficient clean 
water is available for existing, approved, and presently planned uses. First priority for water resources 
shall go to existing legal land uses. 

CON 39 Coordination/Water Agencies. Yolo County shall develop or amend those portions of the Conservation 
Element which include waters in coordination with any Countywide water agency and with all district and 
city agencies which have developed, served, controlled, or conserved water for any purpose for the Yolo 
County or any city or district in Yolo County. 

CON 40 Water Pollution Prevention. Yolo County shall prohibit surface water courses or groundwater recharge 
areas to be used for dumping sites for toxic materials or secondarily treated waste water and shall support 
agricultural practices to minimize chemical and nutrient runoff, erosion, and siltation, and support the use 
of check dams. 

City of Woodland 

Goal 7.A. To protect and enhance the natural quantity and qualities of the Woodland area’s rivers, creeks, sloughs, 
and groundwater. 

Policy 7.A.3. The City shall cooperate with other jurisdictions in jointly studying the potential for using surface water 
sources to balance the groundwater supply so as to protect against aquifer overdrafts and water quality 
degradation. 

Policy 7.A.5. The City shall continue to require the use of feasible and practical best management practices (BMPs) to 
protect receiving waters from the adverse effects of construction activities and urban runoff. 

City of Davis 

Goal WATER 2 Ensure sufficient supply of high quality water for the Davis Planning Area. 
Policy WATER 2.3 Maintain surface water quality. 
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TABLE 3.2-4 
SURFACE WATER-RELATED OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Goal WATER 4 Monitor issues in the region that affect quality and quantity of water in the Davis Planning Area. 
Policy WATER 4.2 Maintain contact with other appropriate State, Federal and local agencies. 

UC Davis 

Diverse Water 
Supply. 

Maintain existing dependable supplies of high quality water from a variety of sources to serve diverse 
campus water needs. 

Water 
Conservation. 

Conserve and re-use water to safeguard aquifers. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

 
TABLE 3.3-4 

LOCAL GROUNDWATER HYDROLOGY AND WATER QUALITY  
OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Yolo County 

CON 20 Groundwater. Groundwater shall be protected from overdraft and shall not be encroached upon by 
construction. Impervious surfaces should be reduced or replaced and groundwater recharge enhanced. 
The use of non-impervious surfaces is encouraged. 
 

CON 24 Water Resources Plan. Yolo County shall continue to evaluate water resources and to maintain the Yolo 
County Water Resources Plan. That Plan shall be carried out, where appropriate, by the implementation of 
this General Plan, as amended. 
 

CON 38 Provision of Water. Yolo County shall coordinate with providing agencies to assure that sufficient clean 
water is available for existing, approved, and presently planned uses. First priority for water resources 
shall go to existing legal land uses. 
 

CON 39 Coordination/Water Agencies. Yolo County shall develop or amend those portions of the Conservation 
Element which include waters in coordination with any Countywide water agency and with all district and 
city agencies which have developed, served, controlled, or conserved water for any purpose for the Yolo 
County or any city or district in Yolo County. 
 

CON 40 Water Pollution Prevention. Yolo County shall prohibit surface water courses or groundwater recharge 
areas to be used for dumping sites for toxic materials or secondarily treated waste water and shall support 
agricultural practices to minimize chemical and nutrient runoff, erosion, and siltation, and support the use 
of check dams. 
 

City of Woodland 

Goal 7.A To protect and enhance the natural quantity and qualities of the Woodland area’s rivers, creeks, sloughs, 
and groundwater. 
 

Policy 7.A.3 The City shall cooperate with other jurisdictions in jointly studying the potential for using surface water 
sources to balance the groundwater supply so as to protect against aquifer overdrafts and water quality 
degradation. 
 

Policy 7.A.4 The City shall help protect groundwater resources from overdraft by promoting water conservation and 
groundwater recharge efforts. 
 



Davis-Woodland Water Supply Project 
 

Davis-Woodland Water Supply Project 3-16 ESA / 205413 
Final Environmental Impact Report October 2007 

TABLE 3.3-4 
LOCAL GROUNDWATER HYDROLOGY AND WATER QUALITY  

OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

City of Davis 

Goal WATER 2 Ensure sufficient supply of high quality water for the Davis Planning Area. 
 

Policy WATER 2.1 Provide for the current and long-range water needs of the Davis Planning Area, and for protection of the 
quality and quantity of groundwater resources. 
 

Goal WATER 4 Monitor issues in the region that affect quality and quantity of water in the Davis Planning Area. 
 

Policy WATER 4.1 Research, monitor and participate in issues in Yolo County and the area of origin of the City's groundwater 
that affect the quality and quantity of water. 
 

Policy WATER 4.2 Maintain contact with other appropriate State, Federal and local agencies. 
 

UC Davis 

Diverse Water 
Supply. 

Maintain existing dependable supplies of high quality water from a variety of sources to serve diverse 
campus water needs. 
 

Water 
Conservation. 

Conserve and re-use water to safeguard aquifers. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 

 

TABLE 3.7-3 
SEISMIC AND GEOLOGIC HAZARDS OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Yolo County 

Policy S2 Yolo County shall develop an inventory of significant urban, rural, and natural hazards, including geologic 
hazards, and provide standards for location of uses and for avoidance or mitigation of such hazards. 
 

Policy S24 Yolo County shall require environmental assessments and reports to address safety and seismic safety 
issues and to provide adequate mitigation for existing and potential hazards identified.  
 

Policy CON 12 Yolo County shall regulate land use and encourage and cooperate with appropriate agencies to conserve, 
study, and improve soils. Prime soils shall be preserved outside of designated urban areas.  
 

City of Woodland 

Goal 8.A  To minimize the loss of life, injury, and property damage due to seismic and geological hazards. 
 

8.A.1 The City shall require the preparation of a soils engineering and geologic-seismic analysis prior to 
permitting development in areas prone to geological or seismic hazards (i.e. groundshaking, liquefaction, 
expansive soils).  
 

8.A.5 The City shall require that new structures and alterations to existing structures comply with the current 
edition of the Uniform Building Code and City Security Ordinance. 
 

8.A.8 The City shall avoid siting of structures across soil materials of substantially different expansive soil. 
 

8.A.9 The City shall require the use of special bending-resistant designs where foundations must be slab-on-
grade in areas with expansive soils. 
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TABLE 3.7-3 
SEISMIC AND GEOLOGIC HAZARDS OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

City of Davis 

Goal AG 3.1 Conserve soil resources within the planning area. 
 

Policy AG 3.1 Develop programs to help conserve soil resources. 
 

Standards (1) Tree rows or other windbreaks shall be required in buffers on the edges of urban development and in 
other areas as appropriate to reduce soil erosion. (2) Drainage facilities shall be designed to control runoff 
and minimize erosion.  
 

Goal HAZ 2 Minimize risks associated with soils, geology, and seismicity in Davis. 
 

Policy HAZ 2.1 Take necessary precautions to minimize risks associated with soils, geology and seismicity. 
 

Standards 
 

(1) A soils report shall be required for development sites where soils conditions are not well known, as 
required by the Planning and Building or Public Works departments. (2) As a condition of approval of 
development, mitigation of any identified soils hazards shall be required. 
 

UC Davis 

Seismic Safety Continue structural upgrades as required by evolving seismic safety codes.  
 

High Quality Soils 
for Intensive 
Agricultural 
Research. 

Use West Campus lands with high quality soils for more intensive agricultural research uses, while shifting 
agricultural uses to Russell Ranch that do not have as high demand for soil quality and uniformity. 
 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

 

TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy 
Number Description 

Yolo County 

CIR 3 Yolo County shall plan, develop, and maintain a comprehensive, coordinated transportation system and road 
network to insure all persons the opportunity for safe, efficient, convenient, and pleasant movement of persons 
and goods without substantial congestion or delay, while encouraging greater efficiency, including the 
substitution of alternative transportation and consideration of ground, air, and water modes. 

CIR 4 Yolo County shall seek to design and implement a circulation and transportation system which: (1) Reduces 
conflicts between land use and circulation-transportation. (2) Shields adjoining areas and community from noise, 
fumes, dust, and congestion. (3) Promotes new non-polluting forms of transportation. (4) Requires routing, 
construction, and operation of transportation facilities to protect or enhance environmental quality. (5) Develops 
intra-community ties by creating a functional and aesthetically pleasing system of transportation corridors, 
pedestrian and bicycle ways and landscaped open areas which harmonize development in areas of transition. 

CIR 5 Yolo County shall seek to establish, expand, and improve a balanced public transportation system, integrated 
with the Regional System, to meet basic transportation needs as expeditiously as possible; to encourage 
diversion of substantial numbers of riders from autos to transit; to meet the transportation needs of the elderly, 
the handicapped, and the young; and to facilitate interconnections with other modes of transit. 

CIR 6 Yolo County shall continue to seek and improve upon measures to relieve traffic congestion and to ensure traffic 
safety. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy 
Number Description 

CIR 7 Yolo County shall require a service level of “C” for all County roads. 

CIR 8 Yolo County shall maintain and upgrade all road facilities to the established standards including capacity, curve, 
alignment, signing, traffic control, access control, and special safety features. 

CIR 9 Yolo County shall encourage compact urban development to avoid creating congestion or needs for new traffic 
facilities and to promote the most efficient use of the existing facilities. Land use development policies shall be 
used to limit and direct growth and to mitigate the effects of growth, to achieve this policy. 

CIR 11 Yolo County shall promote pedestrian safety by providing appropriate pedestrian controls and amenities and by 
requiring these things to be provided in private developments projects, subject to County approvals. 

CIR 12 Yolo County shall promote and ensure the provision of facilities and routes where appropriate for safe and 
convenient use by pedestrians including sidewalks, pedestrian access to all public facilities and transit stops, 
and to public areas in the community including waterfront projects and recreation hiking trails. 

Yolo County shall promote and ensure opportunities for bicycle use. The following means shall be used to 
achieve this policy: (1) Design streets to accommodate bikeways. (2) Sign and mark bike routes. (3) Provide or 
receive serviceable bike parking facilities in the central business areas, at public buildings, on school grounds, 
and at new businesses, industries, and multi-family developments which require development permits, zoning, 
site plan reviews, or extensions of permits. (4) Require secure bike parking areas in all parking lots subject to 
use by the public whenever new or renewed permits are required. (5) Require construction of bike routes on all 
new thoroughfares and arterial highways developed in or for any development project. (6) Provide funding for 
building and maintenance of bike routes and facilities through application of federal or state aid bicycle 
registration, licensing, and directed fines for bicycle operation violations. (7) Provision and encouragement of 
use of bicycle use incentives. (8) Encouragement and establishment of bike routes along trails, on levees, along 
railroad levees, along drainage canals, and along transmission rights-of-way where feasible. 

CIR 14 Yolo County shall plan and promulgate adequate, safe bikeways and pedestrian ways, integrated with other 
transit modes and coordinated with all forms of development. 

CIR 15 Require the designs of buildings, sidewalks, and all other public facilities and transit/transportation modes to 
facilitate use by the handicapped, including those in wheelchairs. 

CIR 17 Yolo County shall discourage truck traffic on residential streets and shall apply traffic controls, speed limits, and 
load limits on residential street truck routes where assignment to truck traffic is unavoidable. 

City of Woodland 
Policy 3.A.1 The City shall plan, design, and regulate the development of the City's street system in accordance with the 

functional classification system described in this chapter and reflected in the Circulation Diagram and the City's 
street standards and specifications. 

Policy 3.A.2. The City shall develop and manage its roadway system to maintain LOS "C" or better on all roadways, except 
within one-half mile of state or federal highways and freeways and within the Downtown Specific Plan area. In 
these areas, the City shall strive to maintain LOS “D” or better. Exceptions to these level of service standards 
may be allowed in infill areas where the City finds that the improvements or other measures required to achieve 
the LOS standards are unacceptable because of the right-of-way needs, the physical impacts on surrounding 
properties, and/or the visual aesthetics of the required improvement and its impact on community character. 

Policy 3.A.3 
 

The City shall strive to meet the level of service standards through a balanced transportation system that 
provides alternatives to the automobile and by promoting pedestrian, bicycle, and transit connections between 
industrial areas and major residential and commercial areas. 

Policy 3.A.4 
 

The City shall require an analysis of the effects of traffic from proposed major development projects. Each such 
project shall construct or fund improvements necessary to mitigate the effects of traffic from the project. Such 
improvements may include a fair share of improvements that provide benefits to others. 

Policy 3.B.1 
 

The City shall consider the effects of new development on local streets in residential areas and require new 
development to mitigate significant impacts on residential neighborhoods. 

Policy 3.B.2 The City shall promote street, alley, and sidewalk maintenance to encourage their safe use. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy 
Number Description 

City of Davis 
MOB 1.2 Provide and maintain a roadway network to meet the needs of vehicular traffic in Davis. Unless preempted by the 

County Congestion Management Plan, Level of Service 'E' for automobiles is sufficient for arterials and collectors 
(both intersection and segment operations) during peak traffic hours (e.g. rush hour). Level of Service 'D' for 
automobiles is sufficient for arterials, collectors and major intersections during non-peak traffic hours. Neighborhood 
plans or corridor plans can allow for a level of service at peak times of 'F' if approved by the City Council. LOS ‘F’ is 
acceptable during peak hours in the Core Area. 

MOB 1.2 As part of the initial project review for any new project, the City Engineer may determine that a project-specific 
traffic study shall be prepared. Studies shall identify impacted roadway segments and intersections and 
recommend mitigation measures designed to reduce these impacts to acceptable levels. 

MOB 1.10 Prohibit through truck traffic on streets other than identified truck routes shown in Figure 22 [of the Mobility 
Element of the General Plan]. (a) Direct through truck traffic away from residential areas and other sensitive land 
uses. Study alternate truck routing to reduce truck traffic on city streets. (b) Improve signs indicating truck 
routes. (c) Continue to provide a phone number with a recorder on which citizens can report license numbers 
and names of trucking companies that violate truck route regulations. (d) Continue to implement a follow-up 
program with trucking companies with reported violations of truck route regulations. (e) Designate a second 
truck route other than Covell Boulevard to serve the Hunt Wesson plant. (f) Consider using County roads to 
divert truck traffic from the intersection of Covell Boulevard and Pole Line Road. 

MOB 3.4 Attempt to provide safe and convenient pedestrian access to all areas of the city. 

OB 4.1 Facilitate the provision of convenient, frequent, dependable and efficient scheduled transit and demand 
responsive transit for Davis residents. 

MOB 6.2 Cooperate with the school district in promoting safe and convenient student bicycle/pedestrian routes between 
school and home. 

UC Davis 
Transportation 

Systems 
Management 

Continue to employ Transportation Systems Management to make efficient use of existing transportation 
infrastructure and resources. These measures include but are not limited to: (1) additional bike parking and 
improved paths, (2) conversion to alternative fuel vehicles, and (3) incentives to decrease single occupancy 
vehicle driving, such as transit, rideshare, carpool, and shuttle programs.  

Reduce 
Conflicts 

 

Plan pedestrian, bicycle, transit, and automobile systems to avoid conflicts between different modes. 

Multiple 
Parking 

Strategies 

Employ multiple strategies to keep parking affordable and accessible, including demand reduction measures 
(such as on-campus housing and shifting support services functions to sites outside the Academic Core) and 
maintaining low cost parking choices in the overall inventory. 

Support 
Transit 

Systems. 

Continue to support the Unitrans bus system by planning for expanded facilities, routes, and frequency of 
access. 

Transportation. Integrate campus, local, and regional land use and transportation patterns. The two freeway interchanges that 
directly serve the campus are valuable transportation assets. Concentrate new parking in locations that are 
easily accessible from SR 113 at Hutchison Drive and I-80 at Old Davis Road to limit traffic impacts on City of 
Davis streets. Locate campus venues with large public use in close proximity to these freeway interchanges.  

Multi-Modal 
System. 

Provide a multi-modal system of transportation to and from the campus, in ways that reinforce the "residential 
character of the campus" and foster ease and equity in campus access. 

Bicycle and 
Pedestrian 
Systems. 

Accompany new development with appropriate additions to the bicycle and pedestrian networks. 

 

Local and 
Regional 
Bicycle 

Linkages. 

Continue to work with local, regional and state agencies to provide a continuous local bicycle network. 
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TABLE 3.12-3 
TRANSPORTATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Policy 
Number Description 

Perimeter Road 
Improvements. 

Realign Old Davis Road to the south to create better pedestrian and bicycle connections to lands south of the 
Arboretum. Extend the perimeter road from the Mondavi Center for the Arts to the east to connect with A Street. 
Realign the curve at La Rue Road near the Health Sciences district to a standard intersection that joins the 
Health Sciences perimeter road with the main campus perimeter road. Extend Old Davis Road north of the I-80 
interchange to connect to Putah Creek Lodge Road to create a better sense of orientation at the main entry to 
the campus, and to provide better access to the west side of the Central Campus from I-80. 

Old Davis Road 
Bike Path. 

Convert Old Davis Road along the south bank of the Arboretum to a bike path as campus uses extend to the 
south of the existing road, and a new perimeter location for Old Davis Road is built. 

Future 
Corridors. 

Preserve easements for future campus roadways and bikeways beyond the life of the plan by keeping buildings 
clear of potential roadway and bikeway corridors.  

Commute 
Alternatives. 

Continue to actively promote and enable alternatives to solo commuting in an automobile. 

Freeway 
Access. 

The two freeway interchanges that directly serve the campus are valuable transportation assets. Concentrate 
new parking in locations that are easily accessible from SR 113 at Hutchison Drive and I-80 at Old Davis Road 
to limit traffic impacts on City of Davis streets.  

Transit 
Corridors. 

Maintain and improve transit corridors to gain access to the center of campus for Unitrans and regional 
providers. Unitrans should maintain access routes to provide ease for students and student employees, and add 
routes as the campus and city grow. A system of bus terminals should be located with convenient access to high 
use areas and should include adequate space for rider shelters and bus queuing. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

 
 

TABLE 3.14 -1 
HISTORIC AND PREHISTORIC PRESERVATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO 

COUNTY 

Objective 
Number Objective Description 

Yolo County 

2.1 To preserve Yolo County's natural resources with historical significance by designating certain natural resources 
such as trees and vegetation as "historic" and by supporting a program to preserve them. 

2.2 To preserve Yolo County's prehistoric resources by identifying and preserving Native American sites and other 
significant archaeological sites and by encouraging development of demonstration sites. 

2.3 To preserve Yolo County's natural resources with historical significance by designating certain natural  
resources such as trees and vegetation as "historic" and by supporting a program to preserve them, including (1) 
Identification of historic resources within the County; (2) Recording the historic resources identified in the 1986 Yolo 
County Historic Resources Survey on the General Plan map and maintenance and updating of the map for planning 
purposes; (3) Adoption of a Historic Preservation Ordinance and establishment of a Yolo County Historic 
Preservation Commission; (4) Support for the conversion of older residential structures in commercial zones to 
commercial or office use and of older historically significant structures in agricultural areas to tourist uses through 
the use permit process while maintaining or enhancing their historical authenticity; (5) Encouragement of County 
efforts to seek financing for the preservation of the County's historic resources; and (6) To encourage the property 
owners to revitalize their properties through incentives such as utilizing the Historic Building Code, easements, state 
and federal tax exemptions as well as seeking Community Development Block Grant funds. 

2.4 To promote museums to preserve the prehistorical, historical and agricultural heritage of Yolo County by the 
following actions: (1) Continued support for the Yolo County Historic Museum; (2) Promotion of museums within 
historic structures; and (3) Support for establishment of additional museums in the County. 



3.  Changes, Clarifications, or Modifications to the DEIR 
 

Davis-Woodland Water Supply Project 3-21 ESA / 205413 
Final Environmental Impact Report October 2007 

TABLE 3.14 -1 
HISTORIC AND PREHISTORIC PRESERVATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO 

COUNTY 

Objective 
Number Objective Description 

City of Woodland 

Goal 6.A 
 

To preserve and maintain sites, structures, and landscapes that serve as significant, visible reminders of the city’s 
social, architectural, and agricultural history. 

Policy 
6.A.4. 

The City shall require that environmental review be conducted on demolition permit applications for buildings 
designated as, or potentially eligible for designation as, historic structures. The City shall follow the guidelines of the 
California Environmental Quality Act (CEQA) in reviewing demolition requests for such structures and shall prohibit 
demolition without a structural and architectural analysis of the structure’s ability to be rehabilitated and/or 
relocated. 

Goal 6.B 
 

To combine historic preservation and economic development so as to encourage owners of historic properties to 
upgrade and preserve their properties in a manner that will conserve the integrity of such properties in the best 
possible condition. 

Goal 6.C 
 

To preserve the character and livability of Woodland’s neighborhoods and strengthen civic pride through 
neighborhood conservation. 

Goal 6.D 
 

To integrate historic preservation more fully into Woodland’s comprehensive planning process. 

Goal 6.E 
 

To promote community awareness and appreciation of Woodland’s history and architecture. 

Goal 6.F 
 

To protect Woodland’s Native American heritage. 

Policy 
6.F.1. 

The City shall refer development proposals that may adversely affect archaeological sites to the California 
Archaeological Inventory, Northwest Information Center, at Sonoma State University. 

Policy 
6.F.2. 

The City shall not knowingly approve any public or private project that may adversely affect an archaeological site 
without first consulting the Archaeological Inventory, Northwest Information Center, conducting a site evaluation as 
may be indicated, and attempting to mitigate any adverse impacts according to the recommendations of a qualified 
archaeologist. City implementation of this policy shall be guided by Appendix K of the CEQA Guidelines. 

City of Davis 

Goal HIS 
1. 

Designate, preserve and protect the archaeological and historic resources within the Davis community. 

Policy HIS 
1.2 

Incorporate measures to protect and preserve historic and archaeological resources into all planning and 
development. 

Goal HIS 
2. 

Promote public awareness of the prehistoric and historic past of the Davis area. 

Policy HIS 
2.1 

Add to the knowledge and understanding of Davis' past. 

UC Davis 

Native 
American 
Heritage 

Look for opportunities to express Native American heritage in the campus to honor and celebrate the early 
inhabitants of this region. 

Historic 
Resources 

As the campus grows, evaluate historic resources to determine their value and incorporate appropriate protection 
measures. 

Early 
Shingle-
Sided 
Buildings 

Continue to find adaptive re-use for shingle buildings from the early years of the campus where feasible. 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
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TABLE 3.15 -1 
RECREATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Yolo County 

RP5 The County shall promote and support the clustering of commercial/recreational opportunities in an effort to 
provided “linked” activities for tourists (i.e., activities tourists can link together in a single trip, such as eating, 
rafting, gaming, shopping, lodging, gas stations, wine tasting, visiting a museum, etc.). 

RP8 The County shall encourage and support the development of private recreation facilities that preserve scenic 
and environmentally sensitive resources and that do not result in the creation of land use conflicts. 

RP-24 The County shall promote and support the growth of individual and collective private sector agri-tourism and  
eco-tourism operations of all sizes that benefit from wide expanses of open space and agricultural land, including 
overnight agricultural adventures (staying overnight and working on a farm), other lodging, markets and farmers 
markets, restaurants, wineries, bird watching, fishing and hunting lodges and clubs and equestrian centers. 

RP-25 The County shall encourage development of small-scale/niche visitor services and attractions such as wineries, 
bed and breakfasts, cafes, etc. in areas that would cater to interested travelers. 

City of Woodland 

Goal 5.A   To establish and maintain a public park system and recreational facilities suited to the needs of woodland 
residents, employees, and visitors. 

5.A.1 The City shall continue to develop, expand, and promote the use of its park system to include a balance of 
passive and active recreation opportunities.   

5.A.2 The City shall strive to achieve the standard of six acres of parks per 1,000 population for the development of 
City-owned park facilities. Typically, neighborhood parks are ten to 15 acres, community parks are 20 to 50 
acres and sports parks are three to 30 acres.  

City of Davis 

Goal POS1 Provide ample, diverse, safe, affordable and accessible parks, open spaces and recreation facilities and 
programs to meet the current and future needs of Davis’ various age and interest groups and to promote a 
sense of community, pride, family, and cross-age interaction.  

Policy POS 
1.1   

Use systematic and comprehensive planning to guide the development, operation and allocation of resources 
for all City parks, facilities, and recreation programs.  
 

UC Davis 

Recreation Site formal recreational and athletic facilities with reasonable access to student, faculty and staff participant 
populations. Cluster formal recreational and athletic facilities in proximity to each other, in order to achieve 
resource efficiencies. 
 

Integrated 
Open Space 

Network. 
 

Establish a drainage pond with habitat and recreation value as a shared open space with Davis neighborhoods 
north of Russell Blvd. Create public space at the heart of the neighborhood to provide identity and a 
neighborhood gathering place. Locate other public uses adjacent to the Village Square, such as a Community 
Education Center and recreation fields, destinations that serve neighborhood residents as well as people from 
the greater community. When development occurs next to agricultural land, assure land uses are compatible 
with ongoing agricultural use, or include landscape buffers to keep adjacent ag uses viable, such as the area 
along the western edge of the neighborhood. 
 

Open Space Continue to develop multi-use open spaces on the edges of campus where UC Davis connects to the local and 
regional community, to perpetuate an open and inviting edge to the campus, and to foster the role of the 
campus as a local and regional center. Examples include the recreation fields along Russell Blvd. The new 
South Entry Quad by the Mondavi Center for Performing Arts, the planned open space and pond along Russell 
Blvd. west of 113, and the planned vineyard at the I-80 entrance to the campus along Old Davis Road. 
 

New Multi-
Use 

Recreation 
Fields in the 

NMP. 

Provide multi-use fields in the new neighborhood appropriate for formal and informal use. This area can include 
parking to support field use and student housing needs. 
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TABLE 3.15 -1 
RECREATION OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Multi-Use 
Stadium. 

Provide a site for modern facilities to accommodate various athletic activities, such as football, lacrosse, and 
soccer, integrated with the newly constructed Schaal Aquatics Center and replacing venues that are currently 
limited in function. Continue to use Toomey Field as a track stadium and recreation venue. 
 

 
 
Source: Yolo County,1983, City of Woodland, 2002, City of Davis, 2001, UC Davis, 2003 
 

 
TABLE 3.16 -1 

SCENIC RESOURCE MANAGEMENT OBJECTIVES OF THE PROJECT PARTNERS AND YOLO COUNTY 

Objective 
Number Objective Description 

Yolo County 

OG-7 Preserve aesthetic resources and values.  
 

OO-9 Identification and preservation of scenic corridors and viewsheds.  
 

OP-14 The County shall support the efforts of the Cache Creek Conservancy and the Yolo Bypass Working Group to 
preserve open space and improve scenic resources within and along Cache Creek and within the Yolo Bypass.  
 

City of Davis 

Goal UD 3 Use good design as a means to promote human safety.  
 

Policy UD 3.2 Provide exterior lighting that enhances safety and night use in public spaces, but minimizes impacts on 
surrounding land uses.  

Goal HAB 1 Identify, protect, restore, enhance and create natural habitats. Protect and improve biodiversity consistent 
with the natural biodiversity of the region. 
 

Policy HAB 1.4 Preserve and protect scenic resources. 
 

UC Davis 

Maintain Views. Maintain long views across open lands and agricultural fields to the hills west of the campus.  
 

Design Review. Employ site and design guidelines and a design review process for campus neighborhoods and buildings to 
sustain valued elements of the campus visual environment, to assure new projects contribute to a connected 
and cohesive campus environment, and to implement more sustainable planning and design practices. 

Arboretum 
Connections to 
Academic Core. 

Find opportunities to better connect the environment of pathways, open spaces, and buildings in the 
Central Campus to the Arboretum. Extend the landscape character of the Arboretum into the fabric of the 
Central Campus where appropriate. 

Academic Districts 
and Neighborhood 
Centers. 

Support the creation of distinct neighborhoods and the aesthetic cohesiveness within such neighborhoods. 

 
 
Source: Yolo County,1983, City of Davis, 2001, UC Davis, 2003 
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CHAPTER 4.0 
List of Preparers 

Project Partners 
City of Davis 
Bob Weir – Director of Public Works 
Don Lemmon – Principal Engineer 
Jacques Debra - Senior Utility Specialist 

City of Woodland 
Gary Wegener - Public Works Director 
Doug Baxter - Deputy Public Works Director 

UC Davis 
Sid England – Director of Environmental Planning  
Camille Kirk – Associate Environmental Planner 
Dave Phillips - Director, Waste and Water Services, Utilities Division, UC Davis Facilities Operations & Maintenance 

Consultants 
Environmental Science Associates 
Richard Hunn - Project Manager 
Leslie Moulton - Senior Consultant 
Amy Sinsheimer - EIR Preparation 
Matt Morales - Air Quality, Noise  
Brian Grattidge - Land Use, Growth Inducing Impacts  

Jessica Mitchell - Cumulative Effects 
Mahala Young - Biological Resources  
Sara Lee - Biological Resources 
Kiffanie Stahl - Biological Resources 
Tom Wyatt – Graphics 
Brad Allen - GIS 
John Patrus - Word Processing 

West Yost Montgomery Watson Harza 
Jim Yost – Principal, Water Resources Planning  
Dave Anderson – Civil Engineer 
Steve Macauley - Civil Engineer, Water Resources 

Planning 

Roger Putty – Groundwater Analysis 
Yung-Hsin Sun - Hydrologic and Water Quality Modeling 
Ming- Yen Tu – Hydrologic and Water Quality Modeling 
Nansee Parker – Public Health Risk Assessment 
Stefani Okasaki – Public Health Risk Assessment 

Hanson Environmental 
Chuck Hanson, Fish and Aquatic Resources 

Genesis Society 
Sean Jensen, Cultural and Historic Resources 

Best, Best, & Krieger 
Jennifer Buckman, Counsel  

Bartkiewicz, Kronick, and Shanahan 
Alan Lilly, Counsel 
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APPENDIX A 
Mitigation Monitoring and Reporting Plan 

Introduction 
The City of Davis prepared a Final Environmental Impact Report (Final EIR) to provide the 
public and responsible and trustee agencies with information about the potential environmental 
effects associated with the construction and operation of a surface water supply project serving 
the City of Davis, City of Woodland, and UC Davis that is located in Yolo County. 

The Final EIR concludes that implementation of the Proposed Project could generate significant 
adverse environmental impacts.  For most potential impacts, the Final EIR prescribes mitigation 
capable of reducing these impacts to less than significant levels. 

In accordance with §15097 of the California Environmental Quality Act (CEQA) Guidelines, a 
lead agency must adopt a program for monitoring and reporting of revisions or mitigation 
imposed to avoid significant environmental effects.  This Mitigation and Monitoring Reporting 
Program (MMRP) is intended to satisfy this requirement and provide the City of Davis and other 
responsible parties with guidance for overseeing the completion of measures minimize and avoid 
significant environmental impacts. 

The MMRP consists adopted mitigation measures, the entity responsible for their implementation, 
the entity responsible for monitoring, and the timing of implementation.  The mitigation measures 
presented in Table A-1 will be incorporated into the Proposed Project.  Mitigation measures in the 
table are numbered according to the impact that they refer to in Chapters 3.0 and 4.0 of the Draft 
and Final SEIR. 

This table provides locations for responsible parties to initial the completion of mitigation 
measures, thereby providing a record documenting their implementation. 
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TABLE A-1 
MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT  

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Groundwater Hydrology and Water Quality       
Measure 3.3-1a:  To control and manage shallow groundwater that is pumped during temporary construction activities, as well 
as stormwater runoff, the Project Partners shall prepare and implement a Stormwater Pollution Prevention Plan (SWPPP) for all 
construction phases of the project. The SWPPP shall identify pollutant sources that may affect the quality of stormwater 
discharge and shall require the implementation of Best Management Practices (BMPs) to reduce pollutants in storm water 
discharges. 

 
BMPs may include, but would not be limited to: 

• Measures to reduce turbidity of pumped shallow groundwater prior to discharge, including temporary detention before 
discharge. 

• Excavation and grading activities in areas with steep slopes or directly adjacent to open water shall be scheduled for the 
dry season only (April 30 to October 15), to the extent possible.  This will reduce the chance of severe erosion from 
intense rainfall and surface runoff. 

• If excavation occurs during the rainy season, storm runoff from the construction area shall be regulated through a storm 
water management/erosion control plan that shall include temporary onsite silt traps and/or basins with multiple 
discharge points to natural drainages and energy dissipaters.  Stockpiles of loose material shall be covered and runoff 
diverted away from exposed soil material.  If work stops due to rain, a positive grading away from slopes shall be 
provided to carry the surface runoff to areas where flow would be controlled, such as the temporary silt basins.  
Sediment basins/traps shall be located and operated to minimize the amount of offsite sediment transport.  Any trapped 
sediment shall be removed from the basin or trap and placed at a suitable location onsite, away from concentrated flows, 
or removed to an approved disposal site. 

• Temporary erosion control measures (such as fiber rolls, staked straw bales, detention basins, check dams, geofabric, 
sandbag dikes, and temporary revegetation or other ground cover) shall be provided until perennial revegetation or 
landscaping is established and can minimize discharge of sediment into nearby waterways.  For construction within 500 
feet of a water body, appropriate erosion control measures shall be placed upstream adjacent to the water body. 

• Sediment shall be retained onsite by a system of sediment basins, traps, or other appropriate measures. 

• No disturbed surfaces will be left without erosion control measures in place during the rainy season, from October 15th 
through April 30th.  

• Erosion protection shall be provided on all cut-and-fill slopes.  Revegetation shall be facilitated by mulching, 
hydroseeding, or other methods and shall be initiated as soon as possible after completion of grading and prior to the 
onset of the rainy season (by October 15). 

• A vegetation and/or engineered buffer shall be maintained, to the extent feasible, between the construction zone and all 
surface water drainages including riparian zones. 

• Vegetative cover shall be established on the construction site as soon as possible after disturbance. 

• BMPs selected and implemented for the project shall be in place and operational prior to the onset of major earthwork 
on the site.  The construction phase facilities shall be maintained regularly and cleared of accumulated sediment as 
necessary.  Effective mechanical and structural BMPs that could be implemented at the project site include the following: 

– Mechanical storm water filtration measures, including oil and sediment separators or absorbent filter 
systems such as the Stormceptor® system, can be installed within the storm drainage system to 
provide filtration of storm water prior to discharge. 

– Vegetative strips, high infiltration substrates, and grassy swales can be used where feasible throughout 
the development to reduce runoff and provide initial storm water treatment. 

– Roof drains shall discharge to natural surfaces or swales where possible to avoid excessive 
concentration and channelizing storm water. 

Project Partners and 
construction contractor 

Project Partners Impact 3.3-1:  The Project could violate any water 
quality standards or waste discharge requirements, 
or otherwise substantially degrade groundwater 
quality. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Measure 3.3-1a (cont.) 
– Permanent energy dissipaters can be included for drainage outlets. 

– The water quality detention basins shall be designed to provide effective water quality control measures 
including the following: 

 Maximize detention time for settling of fine particles; 
 Establish maintenance schedules for periodic removal of sedimentation, excessive 

vegetation, and debris that may clog basin inlets and outlets 
 Maximize the detention basin elevation to allow the highest amount of infiltration and settling 

prior to discharge. 

• Hazardous materials such as fuels and solvents used on the construction sites shall be stored in covered containers  
and protected from rainfall, runoff, vandalism, and accidental release to the environment.  All stored fuels and solvents 
will be contained in an area of impervious surface with containment capacity equal to the volume of materials stored.   
A stockpile of spill cleanup materials shall be readily available at all construction sites.  Employees shall be trained in 
spill prevention and cleanup, and individuals shall be designated as responsible for prevention and cleanup activities. 

• Equipment shall be properly maintained in designated areas with runoff and erosion control measures to minimize 
accidental release of pollutants. 

 
The SWPPP shall also specify measures for removing sediment from water pumped for trench dewatering before the water is 
released to waterways. 
 

      

Measure 3.3-1b:  During construction, if groundwater from dewatering activities cannot be contained onsite, it shall be pumped 
into suitable detention facilities or Baker tanks or equivalent with sufficient capacity to control the volume of groundwater. Tanks 
shall be equipped with either a gel coagulant, a filter system, or other containment to remove sediment. The remaining water will 
then be discharged to nearby irrigation or drainage ditches, in accordance with CVRWQCB requirements for discharges from 
general construction activities and trench dewatering. Within upland areas, sprinkler or other irrigation systems may be used to 
disperse the water over adjacent fields. BMPs, as described in the SWPPP, will also be implemented, as appropriate, to retain, 
treat, and dispose of groundwater from dewatering activities. Additional measures shall include, but are not limited to: 

• Temporarily retain pumped groundwater, as appropriate, to reduce turbidity and concentrations of suspended sediments 
before discharge to surface waterways. 

• Convey pumped groundwater to a suitable land disposal area capable of percolating flows. 

• Incorporation of other measures from the Caltrans Storm Water Quality Handbook, Section 7: Dewatering Operations 
(2004). 

 
Groundwater collected during dewatering shall be tested for contamination prior to disposal.  Discharges shall comply with 
CVRWQCB requirements. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.3-1c:  A groundwater discharge monitoring program shall be implemented to ensure that receiving water quality 
does not exceed levels that would impact aquatic resources and agricultural use.  If monitoring reveals that water quality would 
impact these beneficial uses, discharges to surface waterways will be reduced or diluted to acceptable levels, or terminated. If 
discharges are reduced or terminated, groundwater will be disposed through land application. 
 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.3-1d:  Mitigation measures specified as a provision for obtaining a NPDES General Permit for Stormwater 
Discharges Associated with Construction Activities from the SWRCB shall be implemented. These measures shall be designed 
to avoid exceedance of applicable standards. 
 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.3-1e: As a condition of water transfer with Natomas Central Mutual Water Company, the Project Partners shall 
require confirmation, via an appropriate study, that groundwater pumping associated with the proposed Project will not expand 
the contamination zone associated with the McClellan Air Force Base superfund site.  
 
 

Project Partners Project Partners     
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Groundwater Hydrology and Water Quality (cont.)       

Measure 3.3-2:  In the event that groundwater dewatering activities associated with Project construction temporarily result in 
interruption of a water supply for agricultural or other beneficial use, the Project Partners shall provide water supply to maintain 
that beneficial use or payment to the affected party/parties sufficient to fairly compensate for the value of lost agricultural crops 
or other temporary changes to land use resulting from water supply interruption. 

Project Partners Project Partners Impact 3.3-2:  The Project could substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level. 
 

   

Measure 3.3-3:  Groundwater wells used to replace water that is transferred from upstream water rights holders to the Project 
Partners shall be located and designed to be consistent with siting and design criteria established by the DWR to avoid 
interactions with surface water flows of the Sacramento River. Information will be provided regarding well perforations to 
demonstrate consistency with DWR criteria for avoiding interactions with the Sacramento River or other waterways. Specifically, 
the following criteria shall be followed: 
 

(A) Wells located between one and two miles of a major surface water feature tributary to the Delta will be accepted 
unless one of the following applies: 

(1) No driller's log or other sufficient information is submitted to demonstrate that the well is not connected to the 
surface water system tributary to the Delta, or  

(2)  The well is perforated above 50 feet and insufficient information is submitted to demonstrate that the well is 
not connected to the surface water system tributary to the Delta. 

(B) Wells located within one mile or less from a major surface water feature tributary to the Delta will be accepted if the 
following conditions are met: 

(1) The uppermost perforations start below 150 feet, or: 

(2) The uppermost perforations start between 100 and 150 feet and: 

There is a surface annular seal to at least 20 feet; and  

There is a total of at least 50-percent fine-grained materials in the interval above 100 feet; and 

There is at least one fine-grained layer that exceeds 40 feet in thickness in the interval above 100 feet; or  

(3) Other information is provided to DWR and USBR that demonstrates that the well is not in connection with the 
surface water system tributary to the Delta   

(C) Wells located between one half and one mile of minor surface water features tributary to the Delta will be accepted 
using the same criteria listed for (A) above. 

(D) Wells located within one-half mile or less from a minor surface water feature tributary to the Delta will be approved 
using the using the same criteria listed for (B) above (DWR, 2002). 

Project Partners Project Partners Impact 3.3-3:  Groundwater pumping associated 
with Project operations would alter the existing 
surface hydrology. 

   

Drainage and Floodplains       
Measure 3.4-1: Implement Measures 3.3-1a and 3.3-1b. 

 

Project Partners and 
construction contractor 

Project Partners Impact 3.4-1:  Project construction would 
substantially alter the existing drainage patterns of 
the proposed Project site or area in a manner that 
would result in substantial erosion or siltation on- or 
offsite.   
 

   

Measure 3.4-2:  A drainage plan shall be prepared and implemented for the diversion/intake and WTP site.  The drainage plan 
shall include measures to infiltrate, retain, or otherwise channel runoff away from areas of open soil and other features subject 
to erosion or flooding.  Receiving drainage ditches or canals shall be sized appropriately to contain anticipated stormwater flows. 
Runoff waters shall be discharged in a manner to prevent downstream or offsite flooding, erosion, or sedimentation.  
 

Project Partners and 
construction contractor 

Project Partners Impact 3.4-2:  The Project would substantially alter 
the existing drainage pattern, and in turn, would 
increase local storm runoff that would exceed the 
capacity of onsite drainage systems, or create 
localized flooding or contribute to a cumulative 
flooding impact downstream. 
 

   

Measure 3.4-3:  Mitigation Measure 3.3-1a shall be implemented to reduce potential impacts from changes to runoff to less than 
significant. Additionally, stormwater runoff shall be discharged into a drainage ditch or canal sized appropriately to accept 
discharge from Project facilities.  

 

Project Partners and 
construction contractor 

Project Partners Impact 3.4-3:  The Project would create or contribute 
runoff water that would exceed the capacity of existing 
or planned stormwater drainage systems or provide 
substantial additional sources of polluted runoff. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Drainage and Floodplains (cont.)       
Measure 3.4-4:  The diversion/intake shall incorporate a design to minimize changes to flood flow elevation and accumulation of 
floating debris. These design features would reduce any potential impacts to less than significant. 
 
 

Project Partners Project Partners Impact 3.4-4:  The Project would place within a  
100-year flood hazard area structures which would 
impede or redirect flood flows. 

   

Measure 3.4-5a:  Existing protective berms shall be maintained around WTP facilities for the Option 1 and 2 WTP site to 
prevent personnel injury and structure loss due to flooding associated with a levee failure.  
 
 

Project Partners Project Partners Impact 3.4-5:  The Project would expose people or 
structures to a significant risk of loss, injury, or death 
involving flooding, including flooding as a result of 
the failure of a levee  
or dam. 

   

Measure 3.4-5b: Levee integrity shall not be degraded by Project implementation and the Project Partners shall ensure that all 
construction activities abide by applicable Reclamation District guidelines for levee disturbance.  Specifically, the Reclamation 
Districts listed in Table 3.4-6 shall be consulted during intake facility and untreated water pipeline engineering. 
 

Project Partners Project Partners     

Measure 3.4-6:  Mitigation measure 3.3-1b shall be implemented to prevent degradation of surface water quality resulting from 
dewatering of excavated areas during construction. Additionally, water from dewatering of excavated areas shall be discharged 
into a drainage ditch or canal sized appropriately to accept the discharge, or shall be land-applied to an area sufficient to receive 
the discharge without creating additional runoff.  
 

Project Partners and 
construction contractor 

Project Partners Impact 3.4-6:  Dewatering of excavated areas 
during construction in areas of shallow groundwater 
would affect surface water quality. 

   

Measure 3.4-7: Trench and tunnel spoils shall be tested prior to their replacement back into excavated areas or transported to 
offsite disposal. If found to be contaminated by lubrication and hydraulic fluids, spoils will be collected and disposed of at a 
permitted waste disposal facility. Spoils containing high volumes of water shall be detained and allowed to settle to reduce 
turbidity.  
 

Project Partners and 
construction contractor 

Project Partners Impact 3.4-7:  Removal and stockpiling of trench 
spoils during Project construction would release 
chemicals or spoils into the surrounding environment 
and affect surface water quality. 

   

Measure 3.4-8:  The Project Partners shall ensure that Project construction and operations do not conflict with the management 
and maintenance of levees and other flood control structures. Project construction and operations shall conform to engineering 
criteria and other reclamation district requirements, per the requirements of Mitigation Measure 3.4-5b.  
 

Project Partners Project Partners Impact 3.4-8:  The Project would conflict with the 
management and maintenance of levees or other 
flood control facilities. 

   

Land Use and Agriculture       
Mitigation Measure 3.5-2: If the Option 3 WTP is selected for development, the zoning of the Option 3 site shall be changed so 
that it would no longer conflict with installation and operation of a WTP-related land use.  

Project Partners Project Partners Impact 3.5-2:  The Project would conflict with any 
applicable land use plan, policy or regulation of an 
agency with jurisdiction over the project adopted for 
the purpose of avoiding or mitigating an 
environmental effect. 
 

   

Measure 3.5-2Implement Measure 3.5-2. If the Option 3 WTP is selected for development, the zoning of the Option 3 site shall 
be changed so that it would no longer conflict with installation and operation of a WTP-related land use. 

 

Project Partners Project Partners Impact 3.5-3:  The Project would conflict with 
existing zoning for agricultural use or a Williamson 
Act contract in an area in which continued 
agriculture is economically viable. 
 

   

Measure 3.5-3: The location of the Option 2 diversion/intake pump station shall be relocated to lands not within Williamson Act 
contracts or to lands where change in land use would not affect Williamson Act contract requirements. 

 
 

Project Partners Project Partners     

Measure 3.5-4a:  The water conveyance or transmission pipelines shall be installed at a depth (to the top of the pipe) ranging 
from 4 to 7 feet below the ground surface. Installation at this depth should be sufficient to avoid conflict with expected 
agricultural production activities. Final depth shall be established in consultation with an agricultural specialist and landowners to 
ensure no conflict with future agricultural practices. 
 

Project Partners and 
construction contractor 

Project Partners Impact 3.5-4:  Construction of the proposed Project 
would involve changes in the existing environment 
that, due to its location or nature, would result in 
conversion of Farmland to non-agricultural uses. 

   

Measure 3.5-4b: The Project Partners will establish permanent Prime Farmland agricultural conservation easement at a ratio of 
2:1 for the acreage of Prime Farmland that would be permanently displaced with Project development.  
 

Project Partners Project Partners     

Biological Resources       
Measure 3.6-1: Implement Mitigation Measures for Impacts 3.6-4, 3.6-5, 3.6-6, and 3.6-7. 

 
 

 

Project Partners and 
construction contractor 

Project Partners Impact 3.6-1: The Project would interfere 
substantially with the movement of any native 
resident or wildlife species or with established native 
resident or migratory native wildlife corridors, or 
impede the use of wildlife nursery sites. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
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Party (Date) 
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Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Biological Resources (cont.)       
Measure 3.6-2: Prior to construction, Project Partners shall evaluate impacts to trees within the City of Davis city limits and 
submit the evaluation to the City for review.  If deemed necessary, Project Partners shall apply for a permit and abide by any 
permit requirements for tree pruning or removal. In addition, sensitive habitats and wildlife shall be identified and protected for 
projects within the City of Davis, under the HAB 1.1 policy. 
 

Project Partners Project Partners Impact 3.6-2: The Project would conflict with any 
local policies or ordinances protecting biological 
resources, such as a tree preservation policy or 
ordinance. 

   

Measure 3.6-4a: Implementation of Mitigation Measure 3.4-1a (implementation of a Stormwater Pollution Prevention Plan 
(SWPPP) and erosion control measures), as well as Best Management Practices (BMPs) for construction activities, would 
reduce potential impacts to special-status fisheries species and habitat resulting from sedimentation and turbidity. Specific 
measures aimed at protecting fisheries resources include:  

• All instream construction activities will be conducted during the low-flow period of April 15 through October 15.  

• Sediment curtains will be placed around the construction or maintenance zone to prevent sediment disturbed 
during trenching activities from being transported and deposited outside of the construction zone.  

• Silt fencing will be installed in all areas where construction occurs within 100 feet of known or potential steelhead 
habitat. 

Project Partners and 
construction contractor 

Project Partners Impact 3.6-4: Construction of the intake facility 
would have a substantial adverse effect on fish or 
other aquatic species, such as by increasing 
turbidity, degrading water quality or otherwise 
altering suitable aquatic habitat. 

   

• Fresh concrete will be isolated from wetted channels for a period of 30 days after it is poured. If a 30-day curing 
period is not feasible, a concrete sealant approved for use in fisheries habitat may be applied to the surfaces of 
the concrete structure. If a sealant is used, the manufacturer’s guidelines for drying times will be followed before 
reestablishing surface flows within the work area. 

• Spoil sites (concrete wash areas) will be located so they do not drain directly into the Sacramento River. If a 
spoil site drains into the Sacramento River, catch basins will be constructed to intercept sediment before it 
reaches the channel. Spoil sites will be graded to reduce the potential for erosion. 

 

      

Measure 3.6-4b: Installation of the cofferdam for construction of the intake structure is expected to result in short-term 
increases in local suspended sediment concentrations that may affect the distribution and behavior of sensitive fish species and 
their habitat. To avoid and minimize these impacts, site preparation and installation of the sheet pile cofferdam will occur during 
the summer and fall. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-4c: In order to offset the permanent loss of 0.1 acres of channel margin habitat or shallow water habitat because 
of installation of the diversion/intake facility, off-site mitigation habitat shall be purchased in a ratio agreeable to CDFG and other 
agencies consulted.  

Project Partners Project Partners     

Measure 3.6-4d: Installation of a cofferdam and dewatering may result in stranding and the loss of protected fish and other 
species. The Project Partners will ensure that a qualified fisheries biologist will design and conduct a fish rescue and relocation 
effort to collect fish from the area within the cofferdam involving the capture and return of those fish to suitable habitat within the 
Sacramento River. To ensure compliance, a fisheries biologist shall provide observation during initial dewatering activities within 
the cofferdam. The fish rescue plan will be provided for review and comment to NOAA Fisheries, USFWS, and CDFG prior to 
implementation. 

The success of this dewatering measure will be the effective capture and removal of fish from the area to be dewatered with a 
minimum of capture and handling mortality for those fish returned to the Sacramento River. Implementation of the fish rescue 
and relocation program will avoid and minimize impacts to Chinook salmon, steelhead, other fish, and macroinvertebrate 
species, and thus reduce impacts to less than significant. 

Project Partners Project Partners     

Measure 3.6-7a: A pre-construction survey for rare plants of the selected diversion/intake site and conveyance pipeline route 
shall be conducted. The survey shall be conducted by a qualified botanist during the appropriate season for identification, 
according to CNPS Botanical Survey Guidelines, included in Appendix C2. 
 
 
 
 
 
 
 

Project Partners Project Partners Impact 3.6-7: The Project would have other 
substantial adverse effects, either directly or through 
habitat modifications, on any species identified as a 
candidate, sensitive, or special-status species in 
local or regional plans, policies, or regulations, or by 
the CDFG, USFWS, or NMFS. 
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Responsibility for 
Monitoring Impact(s) Being Mitigated 
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Completion 
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Party (Date) 
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Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Biological Resources (cont.)       
Measure 3.6-7b: Identified populations of palmate-bracted bird’s beak that would be directly affected by proposed Project 
construction will be completely avoided. Temporary preservation fencing shall be installed to protect individuals, and fencing 
shall provide a minimum 25-foot distance exclusion area. Indirect effects due to changes in hydrology or other ecological 
requirements for this species shall be evaluated and modifications to the Project design/construction shall be incorporated to 
minimize indirect effects to palmate-bracted bird’s beak. 
 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-7c: For individual Ferris’s milk-vetch, alkali milk-vetch, heartscale, brittlescale, San Joaquin saltbush, Heckard’s 
pepper-grass, rose-mallow, Sanford’s arrowhead, Brazilian watermeal, or other special-status species without state or federal 
status that are detected within the proposed Project area during the pre-construction survey, the Project Partners shall identify 
and protect their locations with orange fencing, avoid specimens as feasible, and notify CDFG. Where these sensitive plants 
cannot be avoided by the Project, additional mitigation measures shall be implemented by the Project Partners in consultation 
with CDFG, prior to construction. These measures may include, but are not limited to the following (see also Mitigation 
Measure 3.6-8a):  

Project Partners and 
construction contractor 

Project Partners     

• Minimizing impacts by restricting removal of plants to a few individuals of a relatively large population; 

• Preparing a plan to relocate plants to suitable habitat outside the proposed Project area to a CDFG-approved site; 

• Restoring or enhancing occupied habitat at an off-site location with appropriate ecological conditions to support the 
affected sensitive species.  

• The pipelines shall be located entirely underground and the ground surface will be returned to pre-project grade and 
contours.  

• Project Partners shall consult with CDFG on constraints and opportunities for viable off-site habitat 
enhancement/creation for the species concerned and implement a plan for restoration and enhancement.  

• The plan shall include a five-year monitoring and maintenance program to evaluate and support the establishment of the 
sensitive species. 

• Preserving occupied habitat for the species on-site or at another regional location. 

      

Measure 3.6-7d: With the implementation of Mitigation Measure 3.6-9a, prior to construction of the Project the selected 
diversion/intake pipeline corridor area shall be surveyed and assessed for the potential to support vernal pool and seasonal 
wetlands. All wetlands within 250 feet of the selected diversion/intake pipeline corridor shall be included in the assessment.  

Project Partners Project Partners     

Measure 3.6-7e: All vernal pool and seasonal wetland habitats identified during the wetland delineation shall either be: 

(a) Surveyed for presence or absence of vernal pool crustaceans according to USFWS survey protocol (Appendix C2), where 
those pools found to contain vernal pool crustaceans shall be mitigated by Mitigation Measures 3.6-7f, 3.6-7g, and 3.6-7h. All 
other pools shall be mitigated at a 1:1 compensation ratio. Or,  

(b) Assumed to be occupied by vernal pool crustaceans and the following Mitigation Measures 3.6-7f, 3.6-7g, and 3.6-7h shall 
be implemented for all pools. 

Project Partners Project Partners     

Measure 3.6-7f: All vernal pool and seasonal wetland habitats identified shall be avoided completely. The USFWS considers 
disturbance within 250 feet of all vernal pool wetlands to be an impact. Therefore, all wetlands shall be avoided by 250 feet and 
protected within that buffer. Protective measures may consist of temporary fencing such as silt fencing and plastic construction 
fencing. Also, Best Management Practices (BMPs) and Stormwater Pollution Prevention Plan (SWPPP) methods shall be 
implemented during construction to avoid indirect water quality impacts to wetlands. These pools shall be considered “avoided” 
and no further mitigation is necessary.  
 
 
 
 
 

Project Partners and 
construction contractor 

Project Partners     
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Completion 

by 
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Initial 
Completion 

by 
Responsible 
Party (Date) 

Biological Resources (cont.)       
Measure 3.6-7g: If impacts to vernal pool and seasonal wetlands cannot be avoided but can be protected from direct fill or 
ground disturbance, then these wetlands shall be identified and protected using temporary fencing, which shall take the form of 
silt fencing and temporary plastic construction fencing placed no closer than 25 feet from the edge of the pool. The distance 
between the pool and protective fencing shall be maximized wherever possible. These pools will be considered as “indirectly 
affected” by project activities and shall be mitigated in accordance with the Programmatic Formal Endangered Species Act 
Consultation on Issuance of 404 Permits for Projects with Relatively Small Effects on Listed Vernal Pool Crustaceans Within the 
Jurisdiction of the Sacramento Field Office, California (Appendix C2). Some pools may be considered avoided if it can be shown 
that the proposed project activity would not adversely impact their surface and subsurface hydrology. This shall be considered 
on a case-by-case basis by a qualified biologist and hydrologist. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-7h: For pools that will be directly impacted by project activities, the area of impact shall be calculated. For the 
purpose of this calculation, any portion of a pool that is directly impacted by project activities would result in the entire pool 
being permanently impacted. Impacted pools shall then be mitigated in accordance with the Programmatic Formal Endangered 
Species Act Consultation on Issuance of 404 Permits for Projects with Relatively Small Effects on Listed Vernal Pool 
Crustaceans within the Jurisdiction of the Sacramento Field Office, California (Appendix C2). 

Project Partners Project Partners     

Measure 3.6-7i: With the implementation of Mitigation Measure 3.6-9a, prior to construction of the Project the selected 
diversion/intake pipeline corridor area shall be surveyed and assessed for the potential to support vernal pool and seasonal 
wetlands which may support California tiger salamander and western spadefoot. The survey shall include and all areas within 
1.24 miles of proposed project activities (where site access allows) for the presence of CTS using the protocol provided in 
Appendix C2. Should California tiger salamander be detected in the area, all ground squirrel burrows and vernal pools shall be 
mapped within 1.24 miles of the proposed Project, and all vernal pools areas shall be calculated within this area.  

Project Partners Project Partners     

Measure 3.6-7j: Vernal pools and burrows that can be protected from project activities shall be identified and protected using 
temporary fencing. Temporary fencing shall take the form of silt fencing and temporary plastic construction fencing placed no 
closer than 25 feet from the edge of the habitat. The distance between the habitat and protective fencing shall be maximized 
wherever possible. Protective fencing around vernal pools identified as potential habitat for special-status amphibians shall be 
constructed in a way that allows California tiger salamander and western spadefoot to access these wetlands.  

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-7k: For impacts to vernal pools and occupied California tiger salamander burrows, impacted vernal pools shall be 
mitigated and compensated in accordance with Mitigation Measure 3.6-7h. Burrows that cannot be avoided shall be excavated 
by a USFWS-approved biologist prior to construction using hand tools. Excavated California tiger salamanders shall be 
relocated off the project site to a USFWS-approved site.  

Project Partners Project Partners     

Measure 3.6-7l: Prior to construction of the Project, the selected diversion/intake pipeline corridor area shall be surveyed and 
assessed for the presence of elderberry shrubs. The survey shall be conducted according to USFWS’s Conservation Guidelines 
for Valley Elderberry Longhorn Beetle, included in Appendix C2. The survey may be conducted concurrently with the rare plant 
surveys in Mitigation Measure 3.6-7a.  

Project Partners Project Partners     

Measure 3.6-7m: Construction of the diversion/intake pipeline corridor shall avoid identified elderberry shrubs by a minimum of 
100 feet. If complete avoidance is not feasible, then USFWS shall be consulted regarding impacts to valley elderberry longhorn 
beetle. Compensation for disturbance within 100 feet of shrubs will be necessary and may include transplanting elderberry 
shrubs into a conservation area for valley elderberry longhorn beetle. The conservation area must be at least 1,800 square feet 
and should be planted with 5 additional elderberry plants plus 5 native associated plants for every one transplanted/impacted. 
Refer to USFWS’s Conservation Guidelines for Valley Elderberry Longhorn Beetle, included in Appendix C2, for details. 

Project Partners Project Partners     

Measure 3.6-7n: Prior to Project construction, the Project Partners shall survey the selected diversion/intake and pipeline siting 
option for giant garter snake habitat suitability within one year of anticipated construction. The survey area shall include up to 
200 feet of upland habitat surrounding potential aquatic habitat for giant garter snake according to the USFWS programmatic 
biological opinion for giant garter snake (Appendix C2). Habitat assessments shall follow CDFG guidelines Appendix D: 
Protocols for Pre-Project Surveys to Determine Presence or Absence for the Giant Garter Snake and to Evaluate Habitats, as 
cited in the USFWS Draft Recovery Plan for the Giant Garter Snake. These guidelines are included in Appendix C2. 

 

Project Partners Project Partners     
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Biological Resources (cont.)       
Measure 3.6-7o: If suitable giant garter snake habitat is present, then the following mitigation measures will be implemented to 
avoid impacts to potential giant garter snake movement corridors. These mitigation measures are in accordance with the 
USFWS programmatic biological opinion for giant garter snake and pertain to Level 3 impacts, which are those where (a) there 
is a permanently loss of less than 3 acres of both aquatic and upland habitat for giant garter snake; (b) there is a permanent 
loss of less than 1 acre of aquatic habitat for giant garter snake; (c) there is a permanent loss of less than 218 linear feet of bank 
habitat; and (d) temporary disturbances are less than 20 acres and will occur over greater than 2 seasons.  

 Construction activity within giant garter snake habitat shall occur between May 1 and October 1, which is the active 
period for the snake. Between October 2 and April 30, the USFWS Sacramento Fish and Wildlife Office shall be 
consulted to determine if additional measures are necessary to minimize and avoid take. Such measures might 
include but are not limited to requiring a biological monitor on site during construction within giant garter snake habitat. 

Project Partners and 
Project Partners’ 
construction contractor 

Project Partners     

 Any dewatered habitat must remain dry for at least 15 consecutive days after April 15 and prior to excavating or filling 
of the dewatered habitat.  

 Construction personnel shall participate in a Service-approved worker environmental awareness program. Under this 
program, workers shall be informed about the presence of giant garter snakes and habitat associated with the species 
and that unlawful take of the animal or destruction of its habitat is a violation of the Act. Prior to construction activities, 
a qualified biologist approved by the Service shall instruct all construction personnel about giant garter snake as 
directed in the USFWS programmatic biological opinion for giant garter snake. Proof of this instruction shall be 
submitted to the Sacramento Fish and Wildlife Office. 

 Pre-construction surveys for the giant garter snake shall be conducted by a USFWS-approved biologist within 24 
hours prior to ground disturbance. Giant garter snake encounters and field reports shall be addressed per the USFWS 
programmatic biological opinion for giant garter snake. 

 Clearing of wetland vegetation will be confined to the minimal area necessary to excavate toe of bank for riprap or fill 
placement. Excavation of channel for removal of accumulated sediments will be accomplished by using equipment 
located on and operated from top of bank, with the least interference practical for emergent vegetation. 

 Movement of heavy equipment to and from the project site shall be restricted to established roadways to minimize 
habitat disturbance. 

 Preserved giant garter snake habitat shall be designated as Environmentally Sensitive Areas and shall be flagged by 
a qualified biologist approved by the Service and avoided by all construction personnel. 

 After completion of construction activities, any temporary fill and construction debris shall be removed and, wherever 
feasible, disturbed areas shall be restored to pre-project conditions. Restoration work may include replanting 
emergent vegetation as directed in the USFWS programmatic biological opinion for giant garter snake. 

 More than two season and temporary permanent losses of habitat shall be compensated at the ratios described in 
Table 1 and meet the criteria listed in the USFWS programmatic biological opinion for giant garter snake. 

 All wetland and upland acres created and provided for the giant garter snake shall be protected in perpetuity by a 
Service-approved conservation easement or similarly protective covenants in the deed and comply with provisions in 
the USFWS programmatic biological opinion for giant garter snake. 

 The Reporting Requirements shall be fulfilled in compliance with the USFWS programmatic biological opinion for 
giant garter snake. 

      

Measure 3.6-7p: The following measures shall be implemented to compensate for Level 3 impacts to giant garter snake: 

 Replacement of affected giant garter snake habitat at a 3:1 ratio.  
Project Partners Project Partners     

 All replacement habitat must include both upland and aquatic habitat components. Upland and aquatic habitat 
components must be included in the replacement habitat at a ratio of 2:1 upland acres to aquatic acres. 

 If restoration of habitat is a component of the replacement habitat, one year of monitoring restored habitat with a photo 
documentation report due one year from implementation of the restoration with pre- and post-project area photos. 

 Five years of monitoring replacement habitat with photo documentation report due each year. 
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Biological Resources (cont.) 
 

      

Measure 3.6-7q: If feasible, construction shall commence outside of the March 1 through September 15 nesting season. If 
construction activities begin between September and March, then construction may proceed until it is determined that an active 
nest is subject to abandonment as a result of construction activities. Construction activities must be in full force, including at a 
minimum, grading of the site and development of infrastructure to qualify as “pre-existing construction.” A minor activity that 
initiates construction but does not involve full construction will not qualify as “pre-existing construction.” If nesting commences in 
the vicinity of the project under pre-existing construction condition, then it is assumed that the birds are or will habituate to the 
construction activities.  

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-7r: If construction must occur during the breeding season (March 1 through September 15), then prior to Project 
construction, the Project Partners shall survey the chosen siting diversion/intake pipeline corridor for nesting Swainson’s hawks 
during the nesting season the year when construction is anticipated to occur. Surveys shall be conducted by a qualified biologist 
and according to the Recommended Timing and Methodology for Swainson’s Hawk Nesting Surveys in California’s Central 
Valley, included in Appendix C2. The survey area shall include a half-mile radius around the Project construction activities.  

Project Partners Project Partners     

Measure 3.6-7s: No new disturbance shall occur within a half-mile of an active nest. If nesting sites are present within a half-
mile of Project construction activities, then the Project Partners shall consult with CDFG regarding impact minimization 
measures for Swainson’s hawk. Such minimization measures may include but are not limited to the following: 

 In coordination with CDFG, and depending on the level of noise or construction disturbance, line of site between the 
nest and the disturbance, ambient level of noise and other disturbances, and other topographical or other barriers, a 
smaller no-disturbance buffer may be established around an active nest site. These factors shall be analyzed in order 
to make an appropriate decision on zone distances.  

 Active nests shall be monitored until young have fledged (usually late-June to mid-July).  

Project Partners Project Partners     

Measure 3.6-7s (1): To mitigate for permanent loss of Swainson’s hawk foraging habitat associated with the construction of the 
WTP facility in Options 2 or 3, compensation shall follow guidance in the Agreement Regarding Mitigation for Impacts to 
Swainson’s Hawk Foraging Habitat in Yolo County entered into between CDFG and the Yolo County HCP/NCCP Joint Powers 
Agency (Habitat JPA). Text of this Agreement is provided in Appendix C-3. The Agreement requires that: 

 Urban development permittees shall pay an acreage-based mitigation fee in an amount, as determined by the Habitat 
JPA Board, sufficient to fund the acquisition, enhancement and long-term management of one (1) acre of Swainson’s 
hawk foraging habitat for every one (1) acre of foraging habitat  
that is lost to urban development.  

 A calculated fee of $5,800.00 per acre is sufficient to fund the acquisition and preservation as of January 2004 (Staff 
Report on Swainson’s Hawk Mitigation FeeUpdate). This fee amount may be adjusted to reflect updated costs for 
acquisition of habitat. 

 With written approval of and subject to conditions determined by CDFG, an urban development permittee may 
transfer fee simple title or a conservation easement over Swainson’s hawk foraging habitat, along with appropriate 
enhancement and management funds, in lieu of paying the acreage-based mitigation fee. 

Project Partners Project Partners     

Measure 3.6-7t: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for Swainson’s hawk, but modify survey area to include 500 
feet around the construction activities, and modify buffer areas to include 500 around a nest. 

Project Partners Project Partners     

Measure 3.6-7u: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for Swainson’s hawk and apply them to northern harrier and 
short-eared owl, but modify survey area to include 500 feet around the construction activities; and modify buffer areas to include 
500 around a nest. 

 
 
 
 
 
 
 

Project Partners Project Partners     
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Biological Resources (cont.)       
Measure 3.6-7v: The Project Partners shall survey the chosen siting diversion/intake pipeline corridor for burrowing owls 
according to the Staff Report on Burrowing Owl Mitigation (Appendix C2) which includes survey guidelines for burrowing owl. 
The surveys must be conducted prior to Project construction and shall be conducted by a qualified biologist. The guidelines 
include the following: 

 Conduct a winter survey (to be conducted between December 1 and January 31) and a survey during the breeding 
season (to be conducted April 15 to July 15).  

 Conduct the survey beginning one hour before sunrise and two hours after, OR two hours before sunset and one hour 
after.  

 The survey area shall include suitable habitat within a 500 radius around the Project construction zone. 

Project Partners Project Partners     

Measure 3.6-7w: If occupied burrows are identified, the measures included in the Staff Report on Burrowing Owl Mitigation 
(Appendix C2) will be implemented to minimize impacts to burrowing owl. These include but are not limited to the following 
measures: 

 Owls shall not be disturbed from February 1 through August 31. Establish an avoidance buffer of 160 feet (September 
through January 31) or 250 feet (February 1 through August 31) and monitor the nest burrow during construction activity. 
Any indication of impacts to the breeding pair as a result of construction shall be reported to CDFG whereby CDFG may 
have the authority to halt construction until the young have fledged from the nest. 

 If impacts to owls cannot be avoided, then CDFG shall be consulted on minimization measures such as using passive 
relocation techniques during the non-breeding season (September 1 through January 31). 

 A minimum of 6.5 acres of foraging habitat must be preserved for every occupied burrow potentially impacted (within 160 
feet or 250 feet of the construction activity, depending on the season). Foraging habitat shall be preserved according to 
CDFG guidelines. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.6-7x: Implement Measures 3.6-7q, 3.6-7r, and 3.6-7s for Swainson’s hawk and apply them to the above-listed 
species, but modify survey area to include 500 feet around the construction activities; and modify buffer areas to include 500 
around nesting colonies/locations. 

Project Partners Project Partners     

Measure 3.6-8a: Prior to construction, the Project Partners shall conduct an assessment within the proposed Project area to 
provide the basis of a vegetation mitigation plan. A vegetation mitigation plan will be developed for submittal to CDFG. The plan 
shall contain species expected to be found in the vicinity of Project sites. Details about the species and their past occurrence 
shall be included in the plan. The Project Partners shall comply with all terms of conditions for approval, including additional 
mitigation provisions to be implemented. The Project Partners would follow performance standards in developing the plan. The 
requirements would consist of one or more of the following provisions:  

 Establish an oak tree conservation easement in coordination with Yolo County to protect and preserve trees 
commensurate with the removal of large oaks as a result of project implementation 
 Replace and maintain trees, for seven years, at a rate of 1 tree per 1-inch of tree diameter removed as measured at 
diameter breast height. Because this measure would only fulfill one-half of the required mitigation for the Project, one or 
more of the other provisions would need to be implemented to fulfill the remaining mitigation requirements.  
 Contribute funds to a suitable oak woodland conservation fund, as established in accordance with § 1363 of the Fish and 
Game Code 
 Consult with Yolo County and CDFG to determine and agree to implement other suitable measures consistent with the 
Yolo County Oak Woodland Conservation and Enhancement Plant 2007 and §21083.4(a) of the California Public 
Resources Code. 

 

Project Partners Project Partners Impact 3.6-8: The Project would have other 
substantial adverse affects on riparian habitat or 
other sensitive natural communities identified in local 
or regional plans, policies, or regulations or by the 
CDFG or USFWS. 

   

Measure 3.6-8b: For any drainage that would be crossed using trenchless construction techniques, the bore pits will be 
excavated at least 50 feet outside the edge of riparian vegetation to minimize impacts to waterways and adjacent areas. 

 
 
 
 

Project Partners and 
construction contractor 

Project Partners     



Appendix A.  Mitigation Monitoring and Reporting Plan for the Davis-Woodland Water Supply Project 
 
 

TABLE A-1 
MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT (CONT’D) 

Davis-Woodland Water Supply Project A-13 ESA / 205413. 
Final Environmental Impact Report October 2007 

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Biological Resources (cont.)       
Measure 3.6-8c: All new Project-related groundwater wells within water sellers’ service areas shall be sited in areas that are not 
within 0.25 mile of wetlands and other sensitive biological resources that could be affected by groundwater drawdown. 

Project Partners Project Partners     

Measure 3.6-9a: Prior to construction, the Project Partners shall conduct and submit for approval a formal wetland delineation report for 
the proposed Project area for verification through the ACOE. The applicant shall obtain a Section 404 (Clean Water Act) permit for 
impacts to jurisdictional wetlands from the ACOE and/or a Section 401 permit from the RWQCB and shall comply with all conditions of 
permits received. In association with either or both permits, compensatory mitigation for impacts to jurisdictional wetlands may be 
required. ACOE mitigation guidelines emphasize on-site mitigation preference, but in the potential case that on-site mitigation is not 
available, the Project partners shall either purchase wetland mitigation credits from an ACOE -approved mitigation bank that services 
the area containing the proposed project or prepare a plan to implement mitigation at an off-site location. 

Project Partners Project Partners Impact 3.6-9: The Project would have other 
substantial adverse effects on federally protected 
wetlands as defined by Section 404 of the CWA 
(including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means. 

   

Measure 3.6-9b: For open trench construction crossing minor wetland ditches (less than 15 feet in width), the following 
measures shall be implemented: 

 Implement compliance measures, described in Section 3.7, Geology, Soils, and Seismicity for Impact 3.7-1, to reduce 
indirect impacts to wetlands and other waters during open trench construction; 

 Conduct trenching and construction activities across drainages during low-flow or dry periods as feasible;  

 If working in active channels, install cofferdam upstream and downstream of stream crossing to separate construction 
area from flowing waterway; 

 Place sediment curtains upstream and downstream of the construction zone to prevent sediment disturbed during 
trenching activities from being transported and deposited outside of the construction zone; 

 Locate spoil sites such that they do not drain directly into the drainages and/or seasonal wetlands; 

 Store equipment and materials away from the drainages and wetland areas. No debris will be deposited within 250 feet of 
the drainages and wetland areas; 

 Prepare and implement a revegetation plan to restore vegetation in all temporarily disturbed wetlands and other waters 
using native species seed mixes and container plant material that are appropriate for existing hydrological conditions. All 
disturbed drainages will be restored to pre-construction conditions. 

Project Partners and 
construction contractor 

Project Partners     

Geology, Soils, and Seismicity       
Measure 3.7-1a:  Prior to construction, a detailed geotechnical study of the Project Area shall be conducted, and shall include 
liquefaction potential, bearing strength of soils, and levee slope stability. Measures shall be taken to incorporate findings into 
facility design to minimize damage potential from liquefaction, changes in levee slope stability, levee erosion, and other 
seismically induced changes. 

Project Partners Project Partners Impact 3.7-1:  The Project could expose people or 
structures to potential substantial adverse effects, 
including the risk of loss, injury, or death involving 
rupture of a known earthquake fault, strong seismic 
ground shaking; seismic-related ground failure, 
including liquefaction; and landslides. 
 

   

Measure 3.7-1b:  The Project Partners shall consult with the appropriate Federal, State, and local agencies to identify and 
implement specific design and engineering requirements for levees that may be affected by installation of Project facilities; 
specified design and engineering requirements deemed appropriate by agencies with jurisdiction over local levee integrity shall 
be incorporated into Project design.  

Project Partners Project Partners     

Measure 3.7-1c:  In order to mitigate potential damage caused to Project facilities by corrosive soils, appropriate measures 
shall be incorporated into Project design to prevent or minimize corrosion to steel and concrete components susceptible to 
damage from corrosive soils. 

Project Partners Project Partners     

Measure 3.7-2a:  Implement Mitigation Measures 3.4-1a and 3.4-1b as discussed in Chapter 3.4 of this document. Additionally, 
stormwater and runoff from Project facilities shall be directed into drainage ditches, channels, swales, infiltration basins, or other 
features that have sufficient capacity to divert and contain stormwater flows without inducing substantial soil erosion or loss of 
topsoil from levees or other areas. During construction, disturbed levees shall be provided with temporary cover to prevent 
erosion of bare soils. Following construction, disturbed areas shall be hydroseeded with native grasses and other plants suitable 
for stabilizing unconsolidated sediments and reducing stormwater erosion. 

Project Partners and 
construction contractor 

Project Partners Impact 3.7-2:  The Project could result in substantial 
soil erosion or the loss of topsoil. 
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TABLE A-1 
MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT (CONT’D) 

Davis-Woodland Water Supply Project A-14 ESA / 205413. 
Final Environmental Impact Report October 2007 

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Geology, Soils, and Seismicity (cont.)       

Measure 3.7-2b:  Erosion control plans shall be prepared for installation and construction of new groundwater wells that are 
established to replace surface water transferred to the Project Partners.  The plans shall identify actions to control erosion and 
prevent materials from entering surface waterways that are located in the vicinity of the well site. 

Project Partners Project Partners     

Air Quality       
Measure 3.8-1a:  During construction, the Project partners shall require feasible1 NOx mitigation measures, which include: 

 The project owner shall designate an onsite Air Quality Construction Mitigation Manager (AQCMM) who shall be 
responsible for directing compliance with mitigation measures for the project construction. 

 To the extent that equipment and technology is available and cost effective, the Project Partners shall require contractors 
to use catalyst and filtration technologies, and retrofit existing engines in construction equipment. 

 All diesel-fueled engines used in the construction of the Project shall use ultra-low sulfur diesel fuel, which contains no 
more than 15 ppm sulfur or alternative fuels (i.e., reformulated fuels, emulsified fuels, compressed natural gas, or power 
with electrification).  Low sulfur diesel fuel (500 parts per million sulfur content) shall be used only if evidence is obtained 
and maintained from the fuel supplier(s) that ultra-low sulfur diesel fuel is unavailable in the Project area. 

 All construction diesel engines, which have a rating of 50 hp or more, shall meet, at a minimum, the Tier 2 California 
Emission Standards for Off-road Compression-Ignition Engines as specified in California Code of Regulations, Title 13, § 
2423 (b)(1) unless certified by the onsite AQCMM that such engine is not available for a particular item of equipment.  In 
the event a Tier 2 engine is not available for any off-road engine larger than 50 hp, that engine shall be a Tier 1 engine.   

 To assist the AQCMM in identifying engines that comply with the above requirement over the period of project 
construction, all diesel-fueled engines used in the construction of the Project shall have clearly visible tags issued by the 
AQCMM showing that the engine meets the above requirement. 

 Minimize idling time to five minutes when construction equipment is not in use, unless per engine manufacturer’s 
specifications or for safety reasons more time is permitted or required. 

 To the extent practicable, manage operation of heavy-duty equipment to reduce emissions such as maintain heavy-duty 
earthmoving, stationary and mobile equipment in optimum running conditions which can result in 5 percent fewer 
emissions. 

 To the extent practicable, employ construction management techniques such as timing construction to occur outside the 
ozone season of May through October, or scheduling equipment use to limit unnecessary concurrent operation. 

Project Partners and 
construction contractor 

Project Partners Impact 3.8-1: Short-term increases in vehicle trips 
by construction workers and construction vehicles. 

   

Measure 3.8-1b:  During construction, the Project Partners shall require construction contractors to implement the following 
fugitive dust mitigation measures in order to keep levels below YSAQMD thresholds of significance: 

 Limit grading activities to less than 10 acres on a given day. 

 Water all construction sites as needed to control dust.  

 Apply chemical soil stabilizers on inactive construction areas (disturbed lands within construction projects that are unused 
for at least four consecutive days). 

 Limit onsite vehicles to a speed of 15 miles per hour on unpaved roads. 

 Suspend land clearing, grading, earth moving, or excavation activities when winds exceed 20 miles per hour. 

 Cover inactive soil storage piles. 

 

 

 

 

Project Partners and 
construction contractor 

Project Partners     

                                                      
1 CEQA Public Resource Code §21061.1 defines "feasible" meaning capable of being accomplished in a successful manner within a reasonable period of time, taking into account economic, environmental, social, and technological factors.  
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TABLE A-1 
MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT (CONT’D) 

Davis-Woodland Water Supply Project A-15 ESA / 205413. 
Final Environmental Impact Report October 2007 

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Air Quality (cont.)       
Measure 3.8-1b (cont.) 

 Cover all trucks entering or exiting the Project site hauling soil, sand, and other loose materials that could create dust. 

 Construction equipment shall be properly tuned and maintained in accordance with manufacturers’ specifications; 

 Sweep or wash all paved streets adjacent to the development site at the end of each day as necessary to remove 
excessive accumulations of silt and/or mud which may have accumulated as a result of activities on the development site. 

 Post a publicly visible sign with the telephone number and person to contact regarding dust complaints.  This person shall 
respond and take corrective action within 24 hours.  The telephone number of the YSAQMD shall also be visible to 
ensure compliance with YSAQMD rules. 

      

Measure 3.8-1c:  New groundwater wells powered by diesel fuel shall be located more than 200 feet away from sensitive 
receptors. 

Project Partners and 
upstream senior water 
rights holder party to 
water transfer 

Project Partners     

Measure 3.8-1d:  Electric energy shall be used to power new groundwater well pumps, to the extent practicable. Project Partners and 
upstream senior water 
rights holder party to 
water transfer 

Project Partners     

Measure 3.8-1e:  Screening-level DPM assessments should be conducted for diesel–powered groundwater pump operations 
proposed within 500 feet of residences or other sensitive receptors.  These analyses should include exact distances between 
the receptors and operations, and include the actual DPM emissions for the engines proposed.  If the analysis shows an annual 
average DPM concentration from project operations at residences within 500 feet of the DPM source to be greater than 0.024 
ug/m3, the engine location shall be moved to a location where the annual average DPM concentration from project emissions is 
less than 0.024 ug/m3. The acceptable concentration of 0.024 ug/m3 was determined using the current OEHHA cancer potency 
factor and methodology for diesel exhaust (OEHHA, 2003). If diesel exhaust concentrations at the affected receptor would be 
below 0.024 ug/m3, then the cancer health risk would be less than 9.9 cancers in a million population. 

Project Partners Project Partners     

Measure 3.8-2: Implement Measures 3.8-1a and 3.8-1b. Project Partners and 
construction contractor 
and upstream senior 
water rights holder party 
to water transfer 

Project Partners Impact 3.8-2:  The Project would conflict with or 
obstruct implementation of the applicable air quality 
plan.  

   

Measure 3.8-3: Implement Measures 3.8-1a through 3.8-1d. Project Partners and 
construction contractor 
and upstream senior 
water rights holder party 
to water transfer 

Project Partners Impact 3.8-3:  Project construction and/or operation 
would expose sensitive receptors to substantial 
pollutant concentrations. 

   

Noise       
Measure 3.9-1a:  In order to avoid noise-sensitive hours of the day and night, construction contractors shall comply with the following: 

 Construction activities within the City of Woodland jurisdiction, including the Option 1 and 2 WTP site, if this site is 
selected, and a portion of the treated water transmission pipeline, shall be limited to between 7 a.m. to 6 p.m. Monday 
through Saturday, and between the hours of 9 a.m. and 6 p.m. on Sunday.  

 Construction activities within the City of Davis jurisdiction (i.e., a portion of the treated water transmission pipeline) shall 
be limited to between the hours of 7 a.m. and 7 p.m. Monday through Friday, and between the hours of 8 a.m. and 8 p.m. 
on Saturdays and Sundays.  

 Construction activities in the County of Yolo jurisdiction, including the Option 1 and 2 WTP site, the intake facility, and water 
pipeline segments, shall be limited to between the hours of 7:00 a.m. and 7:00 p.m. Monday through Friday, and only interior 
construction shall be allowed between the hours of 7:00 a.m. and 7:00 p.m. on Saturday to avoid noise-sensitive hours of the day2. 

 Pile-driving shall be limited to between 8:00 a.m. and 4:00 p.m. Monday through Friday, with no pile-driving permitted 
between 12:30 p.m. and 1:30 p.m.  

Project Partners and 
construction contractor 

Project Partners Impact 3.9-1:  Proposed Project construction and/or 
operation would expose persons to or generate 
noise levels in excess of standards established in 
the local general plans or noise ordinances, or 
applicable standards of other agencies. 

   

                                                      
2 Although the County of Yolo does not have established time limitations for construction activities, these specified hours are typically used during construction (Morrison, 2006). 
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MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT (CONT’D) 

Davis-Woodland Water Supply Project A-16 ESA / 205413. 
Final Environmental Impact Report October 2007 

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Noise (cont.)       
Measure 3.9-1b:  To further address potential nuisance impacts of proposed Project construction, construction contractors shall 
implement the following: 

 Signs shall be posted at all construction site entrances to the property upon commencement of proposed Project 
construction, for the purposes of informing all contractors/subcontractors, their employees, agents, material haulers, and 
all other persons at the applicable construction sites, of the basic requirements of Mitigation Measures 3.9-1a and 3.9-1c 
through 3.9-1e. 

 Signs shall be posted at the construction sites that include permitted construction days and hours, a day and evening 
contact number for the job site, and a contact number in the event of problems. 

 An onsite complaint and enforcement manager shall respond to and track complaints and questions related to noise. 
 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.9-1c:  To reduce daytime noise impacts due to construction of the diversion/intake facility and treated water transmission 
pipelines in urban areas, the Project Partners shall require construction contractors to implement the following measures: 

 Equipment and trucks used for proposed Project construction shall use the best available noise control techniques (e.g., 
improved mufflers, equipment redesign, use of intake silencers, ducts, engine enclosures, and acoustically-attenuating 
shields or shrouds, wherever feasible). 

Project Partners and 
construction contractor 

Project Partners     

 Impact tools (e.g., jack hammers, pavement breakers, and rock drills) used for proposed Project construction shall be 
hydraulically or electrically powered wherever possible to avoid noise associated with compressed air exhaust from 
pneumatically powered tools. Where use of pneumatic tools is unavoidable, an exhaust muffler on the compressed air 
exhaust shall be used; this muffler can lower noise levels from the exhaust by up to about 10 dBA. External jackets on the 
tools themselves shall be used where feasible; this could achieve a reduction of 5 dBA. Quieter procedures, such as use 
of drills rather than impact tools, shall be used whenever feasible. 

 Stationary construction noise sources shall be located as far from adjacent receptors as possible, and they shall be 
muffled and enclosed within temporary sheds, incorporate insulation barriers, or other measures to the extent this does 
not interfere with construction purposes. 

      

Measure 3.9-1d:  To further mitigate pile driving noise impacts at the diversion/intake facility, the Project Partners shall require 
construction contractors to implement “quiet” pile-driving technology (such as sonic or vibratory pile-driver use;  
pre-drilling of piles; jetted pile-driving), where feasible, if geotechnical and structural requirements and conditions permit this 
type of technology. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.9-1e:  No amplified sources (e.g., stereo “boom boxes”) shall be used in the vicinity of residences during proposed 
Project construction. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.9-1f:  Groundwater wells shall be located as far from sensitive receptors as feasible. Also, if new wells are to be 
constructed in the direct line of sight of sensitive receptors within 1,000 feet of the drill rig, the applicant shall include 
construction specifications requirements for installation and maintenance of a temporary noise barrier (engineered sound wall or 
noise blanket) during 24-hour construction activities. Specifications shall include use of appropriate materials and shall be 
installed to a height that intercepts the line of sight between the drill rig and sensitive receptors in order to achieve attenuation of 
between 10 and 15 dBA. Performance standard for this noise mitigation measure shall be reduction of noise levels within 1,000 
feet of the drill rig to 60 dBA or less. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.9-1g:  The applicant shall design and construct all above ground proposed Project facilities that include stationary 
equipment (e.g., emergency generators, the WTP HVAC systems, pumps, motors, blowers, and compressors and the 
diversion/intake and groundwater well pump equipment) with acoustically baffled/shielded enclosures around the stationary, 
noise-generating equipment to meet the jurisdictionally applicable City or County sound level requirements at nearby land use 
property lines.  If the City or County with jurisdiction over the facility area does not have established exterior sound level 
requirements for sensitive receptors, such as Yolo County, the locations of the water seller’s potential groundwater wells, then 
operation of the intake or groundwater wells shall be designed such that the generation of noise levels at the exterior of 
residences or commercial/industrial uses in the vicinity is no more than 45 dBA Leq or 55 dBA Leq, respectively.  However, for 
sensitive receptors in areas with existing elevated ambient night-time noise levels, such as receptors near major roadways, the 
enclosures for stationary equipment shall be designed such that noise levels from the stationary equipment shall not exceed the 
existing ambient night-time hourly Leq noise levels at the receptor. 

Project Partners and 
construction contractor 

Project Partners     
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MITIGATION MONITORING AND REPORTING PLAN FOR THE DAVIS-WOODLAND WATER SUPPLY PROJECT (CONT’D) 

Davis-Woodland Water Supply Project A-17 ESA / 205413. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Hazards and Hazardous Materials       
Measure 3.9-3: Implement Mitigation Measure 3.9-1g. Project Partners and 

construction contractor 
Project Partners Impact 3.9-3:  The proposed Project would cause a 

substantial permanent increase in ambient noise 
levels in the proposed Project vicinity above levels 
existing without the proposed Project. 
 

   

Measure 3.9-4: Mitigation Measures 3.9-1a through 3.9-1g are likewise incorporated by reference. Project Partners and 
construction contractor 

Project Partners Impact 3.9-4:  The proposed Project would cause a 
substantial temporary or periodic increase in 
ambient noise levels in the proposed Project vicinity 
above levels existing without the proposed Project. 
 

   

Measure 3.10-1a:  The Project Partners shall ensure, through the enforcement of contractual obligations, that all contractors 
transport, store and handle construction-related hazardous materials in a manner consistent with relevant regulations and 
guidelines, including those recommended and enforced by the Department of Transportation, California RWQCB, the local fire 
departments, and the local environmental health department. 

 Recommendations shall include as appropriate transporting and storing materials in appropriate and approved containers, 
maintaining required clearances, and handling materials using applicable federal, state and/or local regulatory agency 
protocols. In addition, all precautions required by the CVRWQCB issued NPDES construction activity stormwater permits 
will be taken to ensure that no hazardous materials enter any nearby waterways. 

In the event of a spill, the Project Partners shall ensure, through the enforcement of contractual obligations, that all contractors 
immediately control the source of any leak and immediately contain any spill utilizing appropriate spill containment and 
countermeasures. If required by the local fire departments, the local environmental health department, or any other regulatory 
agency, contaminated media shall be collected and disposed of at an offsite facility approved to accept such media. 

Project Partners and 
construction contractor 

Project Partners Impact 3.10-1:  The Project could create a 
significant hazard to the public or the environment 
through the routine transport, use, or disposal of 
hazardous materials, or through reasonable 
foreseeable upset and accident conditions involving 
the release of hazardous materials into the 
environment. 

   

Measure 3.10-1b:  The storage, handling, and use of the construction-related hazardous materials shall be in accordance with 
applicable federal, state, and local laws.  Construction-related hazardous materials and hazardous wastes (e.g., fuels and waste oils) 
shall be stored away from stream channels and steep banks to prevent these materials from entering surface waters in the event of an 
accidental release. These materials shall be kept at sufficient distance (at least 500 feet) from nearby residences or other potential 
sensitive land uses.  This includes materials stored for expected use, materials in equipment and vehicles, and waste materials.  

Project Partners and 
construction contractor 

Project Partners     

Measure 3.10-1c:  Implement Best Management Practices described in Mitigation Measure 3.4-1b for controlling pollutant 
sources that could affect stormwater discharges from construction sites. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.10-1d: The Project Partners or their designated construction contractor shall prepare a Hazardous Materials 
Management Plan (HMMP) for construction of the Project. The HMMP will shall provide for safe storage, containment, and 
disposal of chemicals and hazardous materials related to Project construction, including waste materials. The plan shall include, 
but shall not be limited to, the following: 

 A description of hazardous materials and hazardous wastes 

 Handling, transport, treatment, and disposal procedures, as relevant for each hazardous material or hazardous waste 

 Preparedness, prevention, contingency, and emergency procedures, including emergency contact information 

 Personnel training including, but not limited to: (1) recognition of existing or potential hazards resulting from accidental 
spills or other releases; (2) implementation of evacuation, notification, and other emergency response procedures; (3) 
management, awareness, and handling of hazardous materials and hazardous wastes, as required by their level of 
responsibility 

 An MSDS shall be kept on-site for each on-site, hazardous chemical 

 Hazardous material storage areas, including temporary storage areas, shall be equipped with secondary containment 
sufficient in size to contain the volume of the largest container or tank 

 Equipment maintenance procedures 

The HMMP shall be made a condition of contractual obligation and shall be available for review by construction inspectors and 
implementation compliance shall be monitored. 

Project Partners and 
construction contractor 

Project Partners     
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Hazards and Hazardous Materials (cont.)       

Measure 3.10-2: To mitigate potential release of acutely hazardous substances within one-quarter mile of any school, an 
investigation of the extent of LUST-related contamination shall be undertaken  as part of Project engineering and design. The 
investigation shall assess the potential for disturbing contaminated areas by the treated water pipeline installation, within the 
areas indicated in Table 3.10-10. The contaminated areas shall either be avoided, or any work done within contaminated areas 
shall be undertaken in compliance with standards approved by the DTSC or Yolo County Health Department (Yolo County 
Health Department, 2007) to ensure that the soil disturbance will not result in the release of hazardous materials.  

Project Partners and 
construction contractor 

Project Partners Impact 3.10-2:  The Project could emit hazardous 
emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within 
one-quarter mile of an existing or proposed school. 

   

Measure 3.10-3: To mitigate potential hazards resulting from disturbing contaminated areas, the extent of contamination from 
hazardous materials sites within or adjacent to the Project construction area shall be delineated during final design. Disturbance 
to contaminated areas during Project construction shall be avoided, or any work done within contaminated areas shall be 
undertaken in compliance with standards approved by the DTSC or Yolo County Health Department (Yolo County, 2007) to 
ensure that hazardous materials will not be released as a result of the ground disturbance. 

Additionally, if unidentified contaminated soil and/or groundwater are encountered, or if suspected contamination is encountered 
during any construction activities, work shall be halted in the area of potential exposure, and the type and extent of 
contamination shall be identified. A qualified professional, in consultation with appropriate regulatory agencies, will then develop 
and implement a plan to remediate the contamination and properly dispose of the contaminated material. 

Project Partners and 
construction contractor 

Project Partners Impact 3.10-3:  The Project could be located on a 
site that is included on a list of hazardous materials 
sites and, as a result, would create a significant 
hazard to the public or the environment 

   

Measure 3.10-5a: Implement Mitigation Measure 3.12-1b, Traffic control plan from the Transportation section, which includes 
provisions for notifying emergency responders as well as local residents of scheduled or potential Project-related impairments to 
roadway operations, traffic movement and circulation. 

Project Partners and 
construction contractor 

Project Partners Impact 3.10-5:  The Project could impair 
implementation of or physically interfere with an 
adopted emergency response plan or emergency 
evacuation plan. 

   

Measure 3.10-5b: Ensure that, in areas where construction activity is taking place within a roadway, sufficient roadway width 
remains so that roadway is passable by emergency vehicles. 
 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.10-6a: The Project Partners shall ensure, through the enforcement of contractual obligations that during construction, 
staging areas, welding areas, or areas slated for development using spark-producing equipment shall be cleared of dried vegetation or 
other materials that could serve as fire fuel. The Project Partners shall keep these areas clear of combustible materials in order to 
maintain a firebreak. Any construction equipment that normally includes a spark arrester shall be equipped with an arrester in good 
working order. This includes, but is not limited to, vehicles, heavy equipment, and chainsaws. 

Project Partners and 
construction contractor 

Project Partners Impact 3.10-6:  The Project could expose people or 
structures to a significant risk of loss, injury, or death 
involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are 
intermixed with wildlands. 

   

Measure 3.10-6b:  Work crews shall be required to carry sufficient fire suppression equipment to ensure that any fire resulting 
from construction activities is immediately extinguished.  All off-road equipment using internal combustion engines shall be 
equipped with spark arrestors. 

Project Partners and 
construction contractor 

Project Partners     

Transportation and Traffic       
Mitigation Measure 3.12-1a: Construction contractors shall implement measures consistent with provisions of the Work Area 
Protection and Traffic Control Manual including requirements to ensure safe maintenance of traffic flow through or around the 
construction work zone, and safe access of police, fire, and other rescue vehicles (CJUTCC, 1996).   

Project Partners and 
construction contractor 

Project Partners Impact 3.12-1:  Project construction would 
substantially increase traffic in relation to the existing 
traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number 
of vehicle trips, the volume to capacity ratio on 
roads, or congestion at intersections). 
 

   

Mitigation Measure 3.12-1b: The Project Partners shall prepare and implement a Traffic Control/Traffic Management Plan 
subject to approval by the appropriate local jurisdiction (i.e., Caltrans, Yolo County, City of Davis, City of Woodland, UC Davis, 
Yolo Shortline) prior to construction. The plan shall:  

 Include a discussion of work hours, haul routes, limits on the length of open trench, work area delineation, traffic control 
and flagging; 

 Identify all access and parking restriction and signage requirements; 

 Layout a plan for notifications and a process for communication with affected residents and businesses prior to the start of 
construction. Advance public notification shall include posting of notices and appropriate signage of construction activities. 
The written notification shall include the construction schedule, the exact location and duration of activities within each 
street (i.e., which lanes and access point/driveways would be blocked on which days and for how long), and a toll-free 
telephone number for receiving questions or complaints; 
 

Project Partners and 
construction contractor 

Project Partners     
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Final Environmental Impact Report October 2007 

Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Transportation and Traffic (cont.) 

Mitigation Measure 3.12-1b (cont.) 

 Include a plan to coordinate all construction activities with emergency service providers in the area at least one month in 
advance. Emergency service providers would be notified of the timing, location, and duration of construction activities.  
All roads would remain passable to emergency service vehicles at all times; 

 Include the requirement that all open trenches be covered with metal plates at the end of each workday to accommodate 
traffic and access; and 

 Specify the street restoration requirements 

Measure 3.12-1c: Use special construction techniques (e.g., horizontal boring, directional drilling or night construction) on 
roadways with high traffic volume to avoid creating traffic conditions with a Level of Service D or worse. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.12-1d: Prepare vehicle movement and detour plans to minimize impact to local street circulation, driveway access, 
and displacement of on-street parking. This may include the use of signing and flagging to guide vehicles through and/or around 
the construction zone. Pipeline construction in urban areas will limit trench length to no more than 75 feet to minimize 
displacement of on-street parking. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.12-1e: Identify and utilize areas for equipment parking, staging, and construction crew parking to limit lane closures 
in the public right-of-way. 

Project Partners and 
construction contractor 

Project Partners     

Measure 3.12-1f: Coordinate with Caltrans, Yolo County, City of Davis, City of Woodland, UC Davis, and any other appropriate 
entity, regarding measures to minimize the cumulative effect of simultaneous construction activities. 

Project Partners Project Partners     

Measure 3.12-1g: Consult with Yolobus and Unitrans Transit to coordinate bus stop relocations (as necessary) and to reduce 
potential interruption of transit service. 

Project Partners Project Partners     

Measure 3.12-4a: Implement Mitigation Measure 3.12-1a. 

 

Project Partners and 
construction contractor 

Project Partners Impact 3.12-4:  Project construction would increase 
potential traffic safety hazards for vehicles, 
bicyclists, and pedestrians on public roadways. 

   

Measure 3.12-4b: Implement Mitigation Measure 3.12-1g. Project Partners Project Partners     

Measure 3.12-4c: Roads damaged by construction would be repaired to a structural condition equal to that which existed prior 
to construction activity. The Project Partners and the local jurisdiction shall enter into an agreement prior to construction that will 
detail the pre-construction conditions and the post-construction requirements of the rehabilitation program.  

Project Partners Project Partners     

Measure 3.12-5:  Implement Mitigation Measure 3.12-1b through 3.12-1g. 

 

Project Partners and 
construction contractor 

Project Partners Impact 3.12-5:  Construction would adversely affect 
access to adjacent land uses and temporarily block 
access routes used by city police departments, Yolo 
County Sheriff’s Department, fire departments, and 
emergency services. 
 

   

Measure 3.12-6: Implement Mitigation Measures 3.12-1d and 3.12-1e. 

 

Project Partners and 
construction contractor 

Project Partners Impact 3.12-6: Construction of the Project would 
displace existing on-street parking and result in 
inadequate parking capacity. 
 

   

Public Services and Utilities       
Measure 3.13-2:  As part of the CEQA process for the anticipated future WWTP, mitigation measures comparable to those 
contained herein shall be implemented by the project proponent. 

Project Partners Project Partners Impact 3.13-2:  The Project would require or result 
in the construction of new water or wastewater 
treatment facilities or expansion of existing facilities, 
the construction of which could cause significant 
environmental effects. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Public Services and Utilities (cont.)       

Measure 3.13-6:  A Utility Avoidance Plan shall be prepared and implemented to ensure that the project plans and 
specifications contain a detailed engineering and construction plan to avoid utility conflicts. Measures to avoid utility conflicts 
may include, but are not limited to: 

 Utility locations will be verified through field survey and use of the Underground Service Alert services. 

 Detailed specifications will be prepared as part of the design plans to include procedures for the excavation, support, and 
fill of areas around utility cables and pipes.  All affected utilities shall be notified of construction plans and schedule.  
Arrangements may be made with these entities regarding protection, relocation, or temporary disconnection of services. 

 Residents and businesses in the project area of planned utility service disruption will be notified of any outages two to four 
days in advance, in conformance with county and state standards. 

 In the event cables and lines are disconnected, they will be reconnected as soon as possible. 

Project Partners Project Partners Impact 3.13-6:  Construction of the Project would 
result in conflict with other existing utilities, causing 
interference with their operation or function. 

   

Cultural Resources       

Measure 3.14-1: The following tasks shall be conducted, where appropriate, by the Project Partners. The tasks described 
satisfy not only CEQA, but federal rules and regulations as well (in particular, Section 106 of the National Historic Preservation 
Act and its implementing regulations). Collectively, these tasks represent a cultural resource management approach designed to 
ensure compliance with applicable General Plans, CEQA, and federal rules and regulations. 

Task I. Site-Specific Historic Properties Identification 

A.  Upon selection of a preferred diversion/intake pipeline option, the Project Partners, where appropriate, shall 
complete the identification process per 36 CFR Part 800.4 (which includes, among other identification efforts, a 
Class I literature search and a Class III field survey) in the area of potential effect (APE) for a specific 
undertaking. A Class III pedestrian survey will not be required when: 

1. The California Historical Information System and SHPO agree that previous cultural resources surveys 
have already adequately identified historic properties, or 

2. The California Historical Information System and SHPO agree that previous disturbance has eliminated 
the possibility of identifying historic properties. 

B.  An undertaking shall be considered to exist, and an APE shall be defined, when the Project Partners, directly or 
through the issuance of appropriate permits, undertake construction of the facilities identified in project development 
and construction plans. The APE will be the land area affected by construction of new facilities, from the point of 
diversion at the Sacramento River, along pipelines, and at water treatment and storage facilities; 

Project Partners and 
construction contractor 

Project Partners Impact 3.14-1: Project construction would cause a 
substantial adverse change in the significance of a 
historical or unique archaeological resource within 
the Project area. 

   

C.  Where the Project Partners conduct an intensive (Class III) inventory, required consultation with California SHPO 
shall be undertaken and coordinated by the lead federal agency with approval authority over Project features. 

Task II.  Assessing Effects 

A. The lead agency, in consultation with SHPO, will assess the effects of the undertaking on properties that are 
eligible for inclusion in the NRHP. If the Project Partners, and federal lead agency, determine that construction 
and operation of the project would result in unavoidable effects, or an adverse effect, to historic properties within 
the APE, in accordance with 36 CFR Part 800.5, then the lead agency, other interested parties, the Project 
Partners, and SHPO will consult to resolve the adverse effect (see Task III below). 

Task III. Treating Effects  

A.  The Project Partners shall implement one or more of the following measures for treating effects to historic properties: 

1. Avoid effects through redesign of the project; 
2. Avoid effects by not executing the proposed contract; 
3. If avoidance is not feasible, mitigate effects through measures such as data recovery or archival documentation 

(for example, the Historic American Buildings Survey/ Historic American Engineering Record).  
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Cultural Resources (cont.) 

Measure 3.14-1 (cont.) 

The Project Partners, in consultation with the lead federal agency, SHPO, the Advisory Council, and other 
interested agencies, shall work together to find measures to mitigate the effects of a particular undertaking on 
historic properties. The Project Partners shall develop plans to implement the agreed upon mitigating measures 
and shall submit such plans, in the form of a Memorandum of Agreement, to the SHPO, the Advisory Council, 
and interested agencies for review and comment.  

B. The Project Partners shall ensure that any mitigating measures agreed on during consultation will be included as 
a specification in Project development. Mitigation measures will be completed before the start of ground 
disturbing activities that would affect the physical integrity of an historic resource. Mitigating measures for visual, 
audible, or atmospheric effects will be completed before completion of Project construction. 

Task IV. Properties Discovered During Implementation of an Undertaking 

A.         If a previously undiscovered historic property is inadvertently encountered during construction, all work in the 
immediate vicinity of the property except that necessary to secure and protect the property will cease until the 
Project Partners can secure assistance from a professional archaeologist who evaluate and, if necessary, 
mitigate effects to the discovery. Evaluation and mitigation will be carried out in consultation with the federal lead 
agency and SHPO pursuant to 36 CFR Part 800.11(b)(2)(ii). 

      

B.  If human remains are discovered during archaeological survey, any archaeological testing or data recovery or any 
construction activities, work in the immediate vicinity of the discovery will cease except to secure and protect the 
remains. The Project Partners or their consulting archaeologist will immediately notify the County Coroner, per 
State law. As well, the Project Partners shall ensure that any human remains and grave-associated artifacts 
discovered are also managed in accordance with California Statutes, their chapters and sections, which include but 
are not necessarily limited to: Chapter 1492, Statutes of 1982, Section 7050.5 of the Health and Safety Code, and 
Sections 5097.94, 5097.98, and 5097.99 of the Public Resources Code. 

      

Measure 3.14-2: Implement  Mitigation Measure 3.14-1.  Project Partners and 
construction contractor 

Project Partners Impact 3.14-2: Project construction would directly or 
indirectly destroy a unique paleontological resource 
or site or unique geologic feature. 
 

   

Measure 3.14-3: Implement  Mitigation Measure 3.14-1.  Project Partners and 
construction contractor 

Project Partners Impact 3.14-3: Project construction would disturb 
any human remains, including those interred outside 
of formal cemeteries. 
 

   

Recreation       

Measure 3.15-3a: During Project construction and operation, waterway markers, including buoys and/or signs, shall be placed 
in, on, or near the water to protect the safety of boat operators as specified in Title 14 Department of Boating and Waterways 
Section 7000 et seq.  The shapes of aids to navigation shall be compatible with the shapes established by Coast Guard 
regulations for the equivalent Coast Guard aids to navigation.  When lights are placed on buoys as an aid to navigation, their 
characteristics shall be compatible with those designated by federal regulations for federal aids to navigation. 

Project Partners and 
construction contractor 

Project Partners Impact 3.15-3:  Construction and operation of the 
intake could reduce access to, or interfere with the 
use of existing recreational opportunities or facilities, 
including recreational use of the Sacramento River. 

   

Measure 3.15-3b: The design of the intake facility shall provide for continued public access to the Sacramento River during 
construction and operational phases.  Pedestrian access shall be designed to discourage trespassing on adjacent properties, 
where applicable.   

Project Partners Project Partners     

Aesthetics       

Measure 3.16-3a: The design of the proposed water storage tanks, including the choice of color and materials, shall seek to 
reduce the visual contrast of the facility. Bright and reflective colors shall be avoided. Additionally, landscaping including 
revegetation of disturbed areas, plantings of trees, and/or minor topographic enhancements, shall be utilized to minimize 
textural and aesthetic contrasts with surrounding areas. 

Project Partners Project Partners Impact 3.16-3:  The Project could substantially 
degrade the existing visual character or quality of 
the site and its surroundings. 
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Mitigation Measures 
Responsibility for 
Implementation 

Responsibility for 
Monitoring Impact(s) Being Mitigated 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Initial 
Completion 

by 
Responsible 
Party (Date) 

Aesthetics (cont.)       

Measure 3.16-3b:  The design of the diversion/intake facility and WTP, including the choice of color and materials, shall seek to 
reduce the visual contrast of the facility. Bright reflective materials and colors shall be avoided. 

Project Partners Project Partners     

Measure 3.16-3c:  The Project Partners shall develop a landscaping plan that utilizes native vegetation to shield the new 
intake/diversion facility and the WTP from adjacent properties, the Sacramento River, and nearby residences, to the extent 
feasible.  

Project Partners Project Partners     

Measure 3.16-4: Outdoor light sources shall be properly shielded and installed to prevent light trespass onto adjacent 
properties.  Flood or spot lamps installed for purposes other than waterway navigation shall be directed downward when the 
source is visible from any offsite residential property or public roadway. To the extent that security levels would be maintained, 
automatic lighting shall be employed to reduce non-critical light emissions. 

Project Partners Project Partners Impact 3.16-4:  The Project would create a new 
source of substantial light or glare that would 
adversely affect nighttime views in the area. 
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SECTION 1 
Background and Purpose of this Addendum 

1.1 Background 

The Cities of Davis, Woodland, and the University of California, Davis (UC Davis) (Project Partners) 
proposes to implement the Davis Woodland Water Supply Project (DWWSP or proposed project). 
The proposed project involves development of a new surface water supply for the Project Partners 
and consists of: an intake/diversion structure on the Sacramento River, a raw water conveyance 
pipeline between the intake/diversion structure to a new regional water treatment facility (RWTF), 
with distribution pipelines conveying treated surface water from the water treatment plant to each of 
the three Project Partners. Other local improvements such as local distribution pipelines and 
storage facilities will be constructed independently by each Project Partner. The project also includes 
the acquisition of a new water right permit for the diversion and use of surface water from the 
Sacramento River and the transfer and acquisition of existing water right licenses and possibly one or 
more other water transfers to authorize the DWWSP to divert water during periods when surface 
water diversions from the Sacramento River under the DWWSP’s water right permit will be 
constrained.  

With the City of Davis as the lead agency, the Project Partners prepared an Environmental Impact 
Report (EIR) on the DWWSP (State Clearinghouse (SCH) # 2006042175) in accordance with the 
requirements of the California Environmental Quality Act (CEQA). The Notice of Preparation 
(NOP) for the EIR was published on April 28, 2006 and circulated to the public, local, state and 
federal agencies, and other interested parties. In addition to the 45-day public and agency comment 
period, public scoping sessions were held on May 18, 2006 in Woodland and May 22, 2006 in 
Davis. The Draft EIR was published on April 9, 2007 and circulated for public and agency review 
for a 76-day public review period ending June 25, 2007. Two public meetings on the Draft EIR 
were held by City of Davis on April 23 and May 2, 2007 and one public meeting was held by the 
City of Woodland on May 16, 2007. On October 16, 2007, the City of Davis, as acting CEQA lead 
agency, adopted Resolution No. 07-168, Series 2007, which certified the final EIR, adopted CEQA 
findings, a statement of overriding considerations and a mitigation monitoring and reporting 
program, and approved the DWWSP. On November 6, 2007, the City of Woodland, acting as a 
CEQA responsible agency, adopted Resolution No. 4878, which adopted CEQA findings and 
the mitigation monitoring and reporting program and approved the DWWSP.  

Since the certification of the EIR, the Cities of Woodland and Davis have formed the Woodland 
Davis Clean Water Agency (WDCWA), a joint powers authority (JPA), to implement the DWWSP. 
WDCWA has proceeded with implementation of the DWWSP, including additional project planning 
in support of the engineering design and project construction phases, financial planning, property 
acquisition, and acquisition of project permits and approvals. On April 21, 2011, the WDCWA, acting 
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as CEQA lead agency, approved an addendum (addendum #1) to the EIR for the DWWSP that the 
City of Davis (then acting as CEQA lead agency) certified on October 16, 2007. Addendum #1 
provided an assessment of changes to Delta water and aquatic resources since the 2007 DWWSP 
EIR as well as minor refinements to an element of the DWWSP involving the proposed water transfer 
from the Conway Preservation Group (CPG) to the DWWSP. In its Resolution No. 2011-03, WDCWA 
approved addendum #1 and found and determined that no subsequent EIR or further CEQA review 
was required. On June 21, 2012, WDCWA approved addendum #2 to the EIR, which provided an 
assessment of changes to the location of the proposed RWTF. The WDCWA approved Resolution 
No. 2012-01 and found and determined that no subsequent EIR or further CEQA review was 
required. On October 18, 2012, WDCWA approved Addendum #3 with Resolution No. 2012-03, 
related to revisions the project raw water and Woodland finished water pipeline alignments, 
which concluded that no subsequent EIR or further CEQA review was required. 

Since certification of the Final DWWSP EIR in 2007, and approval of addenda #1 through #3, the 
WDCWA has identified the need to modify the alignment for the Davis finished water transmission 
main pipeline, to accommodate constraints identified during project design and property acquisition. 
As a result of these minor project changes, the WDCWA has prepared this addendum #4 to the 2007 
DWWSP EIR. Section 2 of this document describes the relevant project changes in more detail. 
Section 3 of this document evaluates the environmental effects of these regulatory and project 
changes in comparison to the impacts analyzed in the 2007 DWWSP EIR. The overall conclusions 
are presented in Section 3.3. 

1.2  Purpose of the EIR Addendum 

According to Section 15164(a) of the CEQA Guidelines, the lead agency or a responsible agency shall 
prepare an addendum to a previously certified EIR if some changes or additions are necessary but 
none of the conditions described in Section 15162 requiring preparation of a subsequent EIR have 
occurred. Section 15162 of the Guidelines lists the conditions that would require the preparation of a 
subsequent EIR rather than an addendum. These include the following: 

1. Substantial changes are proposed in the project which will require major revisions of the 
previous EIR or negative declaration due to the involvement of new significant environmental 
effects or a substantial increase in the severity of previously identified significant effects; 

2. Substantial changes occur with respect to the circumstances under which the project is 
undertaken which will require major revisions of the previous EIR or negative declaration 
due to the involvement of new significant environmental effects or a substantial increase 
in the severity of previously identified significant effects; or 

3. New information of substantial importance, which was not known and could not have 
been known with the exercise of reasonable diligence at the time of the previous EIR was 
certified as complete or the negative declaration was adopted, shows any of the following: 

a. The project will have one or more significant effects not discussed in the previous 
EIR or negative declaration; 

b. Significant effects previously examined will be substantially more severe than shown 
in the previous EIR; 
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c. Mitigation measures or alternatives previously found not to be feasible would in fact 
be feasible, and would substantially reduce one or more significant effects of the project, 
but the project proponents decline to adopt the mitigation measure or alternative; or 

d. Mitigation measures or alternatives which are considerably different from those analyzed 
in the previous EIR would substantially reduce one or more significant effects on the 
environment, but the project proponents decline to adopt the mitigation measure or 
alternative.  

This Addendum documents that the changes in the description of the proposed project (revisions 
to the alignment for the Davis finished water transmission main pipeline) do not trigger any of the 
Section 15162 conditions described above, and that the preparation of an addendum therefore is 
appropriate. 
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SECTION 2 
Description of Project Changes 

2.1  Project Overview 

The DWWSP involves development of a new surface water supply for the Project Partners and consists 
of: an intake/diversion structure on the Sacramento River, a raw water conveyance pipeline between 
the intake/diversion structure and a new RWTF with distribution pipelines conveying treated surface 
water from the water treatment plant to each of the three Project Partners. Other local improvements 
such as distribution pipelines and storage facilities will be required by each Project Partner.  

2.2  2007 DWWSP EIR Davis Finished Water 
Transmission Main Pipeline Description 

Figure 1 shows the layout of the proposed project as analyzed in the 2007 DWWSP EIR. The approved 
project is described in Chapter 2 of the 2007 DWWSP EIR. Figure 2-9 of the 2007 DWWSP EIR 
shows the proposed Davis finished water transmission main pipeline heading east from the proposed 
RWTF and south along an existing farm road to the intersection of County Road 25 and County 
Road 103, then south along the edge of County Road 103 to just north of County Road 28H. 
The finished water transmission main would then run west along County Road 28H and then 
immediately south along County Road 102/Pole Line Road until the terminus of the 
transmission main on property owned by the City of Davis (Figure 1).  

2.3  Revised Pipeline Description 

2.3.1  Davis Finished Water Transmission Main Pipeline 
As described above, the Davis finished water transmission main pipeline was intended to be placed 
within County Road 28H. However, the road is built atop the Willow Slough Bypass north levee, 
and therefore subject to the Central Valley Flood Protection Board design limitations of California 
Code of Regulations, Title 23, which does not allow for the placement of pipelines within and 
parallel to existing levees. As shown on Figure 2, the current proposed transmission main alignment 
will continue south through the Willow Slough Bypass and agricultural (grazing) land, the head 
west along the south side of an existing farm road through agricultural lands until connecting with 
the original proposed alignment adjacent to County Road 102/Pole Line Road north of the City 
of Davis urban area. The length of this new segment is approximately 8,200 feet. The length of the 
previous alignment was approximately 8,700 feet. The desire to change this alignment is to  
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2007 DWWSP Final EIR Figure 1-3 - Preferred Project

SOURCE: GlobeXplorer, 2006; West Yost & Associates, 2006; and ESA, 2012
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avoid a conservation easement west of County Road 102, to avoid disturbance of wetlands 
immediately north of County Road 28H, to minimize the number of landowners impacted by 
construction activities, and to reduce the length of pipeline required. 

Construction through County Road 28H and through the Willow Slough Bypass will be by open 
cut construction method. County Road 28H will be closed during the day to traffic for up to 14 
days. Detour routes along County Road 27, County Road 32A, and County Road 105 will be 
identified through flagging and signage for local and landfill traffic. All road closure provisions 
will be performed consistent with an encroachment permit obtained from Yolo County and 
through coordination with the Yolo County Central Landfill. To minimize the impact on traffic 
on the heavily traveled County Road 102/Pole Line Road, the pipelines will be constructed by 
trenchless methods under the road and will be located just west of the road heading south to the 
termination point on property owned by the City of Davis. 

2.3.2  Construction and Operational Considerations 
The specific construction and operational details of the proposed pipelines would remain unchanged 
from those described in 2007 DWWSP EIR as described in Section 2, pages 2-52 through 2-55 of 
the EIR and summarized below. 

Construction Easement Requirements 

Excavating and installing the untreated and treated water pipelines would require establishing a 
temporary construction corridor to provide access for equipment, materials laydown, excavated 
earth and bedding storage, and pipeline trench earthwork. While the width of this corridor 
would vary, depending on site constraints, it is expected to not exceed 200 feet. 

Construction of the pipeline may involve two methods of pipeline construction:  open-cut trenching 
and trenchless construction. Trenchless construction would be used, where required by permitting 
agencies, to traverse creeks or waterways, major intersections, and railroad rights-of-way. These 
two methods are described in the following discussion. 

Open Trench Installation 

In agricultural areas where the pipeline would not be in a road right-of-way, it would be buried to 
minimize future conflicts with farming operations, such as construction of irrigation canals, tilling, 
and deep-ripping, to provide space for future small diameter utilities, and to avoid potential conflicts 
with existing and future utilities. Roadside ditches affected by construction would be reconstructed.   

In open areas with sufficient space, a maximum 120-foot wide corridor for construction would be 
utilized to promote construction efficiency. Sufficient space would be available to allow the 
contractor to cast the spoil to the side of the trench, install the pipe, and backfill the trench re-
using the spoil.  Likewise, pipe could be staged along the alignment in advance of the pipe 
installation operation. 
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In areas encumbered by existing improvements, high-volume roadways, or environmentally sensitive 
areas, a narrower construction corridor would be used.  The minimum practicable construction 
corridor would be 50 feet, with the centerline of a single or dual pipelines about 15 feet from one 
edge of the construction corridor. This narrower construction corridor would make construction 
less efficient, and would provide only minimal space for the width and turning movement of 
equipment. All other construction equipment would share the remaining corridor width.  Because 
of the limited available construction corridor, the soil excavated from the trench would likely 
have to be hauled away from the trenching operation and hauled back during the backfill 
operation. Pipe would be unloaded directly from delivery trucks as needed. 

Excavated soil would be hauled to a suitable temporary storage area and then returned to the 
construction site. Stored soil would be protected from wind and rain erosion, sedimentation, 
and runoff.  Soil in excess of backfill requirements would be hauled to a suitable disposal area or 
made available for other uses. 

The width and depth of the trench would vary, depending on the location along the route and the 
diameter of the pipeline selected. The estimated trench width for dual pipelines would be 8.0 to 
10.5 feet, and 5.0 to 7.0 feet for a single pipeline.   

In areas that contain shallow groundwater, dewatering activities would be required. Groundwater 
encountered during construction that would not be contained onsite but would be discharged to 
irrigation ditches for use as irrigation water.  Discharges would comply with the Central Valley 
Regional Water Quality Control Board (CVRWQCB) requirements for discharges from general 
construction activity and trench dewatering. 

During construction in public roadways, vertical wall trenches would be temporarily closed at the 
end of each work day, either by covering with steel trench plates, backfill material, or installing 
barricades to restrict access depending on the conditions of the encroachment permit. A temporary 
patch would be used until final repaving of the affected area, about two to six weeks after pipeline 
installation is complete within a given road segment. 

The final phase of public pipeline construction would be surface restoration.  In areas where pipe 
would be installed along roadways, repaving would be the final step. Where temporary patching 
was done, permanent repaving would be the final step. Final repaving would be done at one time, 
after the entire pipe installation was completed or after pipe installation was completed for a 
particular reach of pipeline. Unpaved surfaces would be restored to the pre-project conditions, 
including, where appropriate, replanting destroyed crops, grasses, shrubs and trees. A minimum 
50-foot permanent right-of-way would be established for the pipelines in areas outside of public 
roadways. The Project would not interfere with continued land use. 

Trenchless Pipeline Installation 

Trenchless construction techniques being considered for sensitive locations include jack and bore, 
microtunneling, earth pressure balance boring machine, and horizontal directional drilling.  These 
trenchless techniques would be utilized for installing underground pipelines without disturbing 
the ground surface and where open trenches are not acceptable.  
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SECTION 3 
Analysis of Potential Environmental Effects 

3.1  Introduction 

The 2007 DWWSP EIR evaluated the following environmental issues: surface and groundwater 
resources, hydrology and water quality, land use and agriculture, geology, soils, and seismicity, air 
quality, noise, hazards and hazardous materials, public health, transportation, public services and 
utilities, cultural resources, recreation, aesthetics, growth inducing effects, and cumulative effects. 
These issues are re-evaluated in this addendum in light of the proposed changes to the project 
description. This evaluation determines whether, with these changes, implementation of the proposed 
project will result in any new significant impacts or substantially more severe impacts than identified 
in the 2007 DWWSP EIR. The 2007 DWWSP EIR (Section 3.0, Environmental Analysis) describes 
the criteria that were used to determine the significance of environmental impacts. All mitigation 
measures identified in the 2007 DWWSP were subsequently adopted by the DWWSP Partners as 
conditions of project approval. All applicable measures also will apply to the project changes described 
in this addendum. 

The analysis contained in this addendum is focused only on the proposed changes to the Davis 
treated water transmission pipeline.  Because the changes to the proposed project are limited to the 
physical location of the pipelines, operation of the proposed project would remain unchanged from 
the analysis contained within the 2007 DWWSP EIR. Specifically, impacts associated with 
construction of other project facilities, including the proposed intake and RWTF would not be 
affected by the proposed change in location of project pipelines. Impacts related to Public Health, 
specifically related to substituting existing groundwater supplies with Sacramento River water, would 
also not be affected by the proposed change in location of project pipelines. Therefore, the changes 
associated with the revised pipeline alignment are limited to the site specific construction impact 
issue areas addressed in the 2007 DWWSP EIR. For this reason, all other DWWSP facilities, 
including the joint intake and associated discussion of surface water, fisheries biological 
resources, public health, the proposed RWTF, storage tanks and other ancillary facilities, remain 
unchanged from the 2007 DWWSP EIR and therefore are not discussed further in this addendum.  

3.2 Effects Related to Changes in the Proposed 
Project 

There were no unmitigated significant impacts identified in the 2007 DWWSP EIR for any of the 
CEQA resource topics with the exception of construction related air quality emissions. However, 
each CEQA resource topic is re-evaluated below to determine whether the proposed modifications 
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to the proposed project pipelines will result in any new significant impacts or substantially more 
severe impacts than those described in the 2007 DWWSP EIR. 

3.2.1 Groundwater Hydrology and Quality 
Section 3.3 of the 2007 DWWSP EIR concluded that construction of the Davis finished water 
transmission main pipeline could potentially require dewatering of shallow groundwater during 
excavations. Groundwater withdrawn from the construction areas would also be subsequently 
discharged to local waterways or drainage ditches, or via land application. These discharges may 
contain sediments, dissolved solids, salts, and other water quality constituents found in the shallow 
groundwater, which could degrade the quality of receiving waters. These potentially significant 
impacts would be mitigated to less than significant with the implementation of Mitigation Measure 
3.3-1a through 3.3-1d, which would require groundwater quality monitoring in addition to applying 
for, and obtaining, a National Pollutant Discharge Elimination System (NPDES) Permit and the 
preparation of a Storm Water Pollution Prevention Plan (SWPPP). All other construction and 
operational impacts related to groundwater hydrology and quality, including reduction in local 
groundwater infiltration and recharge or impacts to existing groundwater levels, were determined to 
be less than significant because ultimately the proposed project would reduce groundwater 
pumping by the Project Partners and facilitate the stabilization and potential increase in existing 
groundwater levels. 

The proposed modifications to the Davis finished water transmission main pipeline would result in 
similar less than significant impacts to groundwater hydrology and quality, as described in the 2007 
DWWSP EIR. Because construction of the proposed pipelines would comply with Mitigation 
Measure 3.3-1a through 3.3-1d, potentially significant groundwater impacts associated with 
construction phase dewatering would be mitigated to less than significant. As a result, there are 
no changes in the environmental setting or project characteristics that would raise important new 
groundwater hydrology and quality impacts. Therefore, proposed project changes would not alter 
the conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or substantially 
increase the severity of the previously identified groundwater hydrology and quality impacts.  

3.2.2 Drainage and Floodplains 
Section 3.4 of the 2007 DWWSP EIR concluded that potentially significant drainage and 
floodplains impacts related to the Davis finished water transmission main pipeline would be 
limited to construction phase soils erosion, potentially contaminated run-off associated with 
construction, and potential impacts associated with the siting of project facilities in the 100-year 
flood zone. These impacts would be mitigated to less than significant with the incorporation of 
2007 DWWSP Mitigation Measure 3.3-1a and 3.3-1b, which includes compliance with a SWPPP 
and related best management practices, Mitigation Measure 3.4-2 which requires preparation of a 
drainage plan to reduce operational impacts associated with flooding and stormwater flows, 
Mitigation Measure 3.4-5b and 3.4-8 which requires that levee integrity be maintained and 
consultation with local Reclamation Districts prior to construction in areas with existing levees, 
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and Mitigation Measure 3.4-6 and 3.5-7 which include measures to reduce water quality impacts 
during construction phase trenching, tunneling, and dewatering activities.   

The proposed modifications to the Davis finished water transmission main pipeline alignment would 
result in similar impacts to drainage and floodplains to those described in the 2007 DWWSP EIR. 
Specifically, construction related soils erosion and potentially contaminated runoff associated 
with construction activities would be mitigated to less than significant with the incorporation of 
Mitigation Measure 3.3-1a, 3.3-1b 3.4-6, and 3.5-7. Post construction impacts associated with 
drainage, flooding, and impacts to existing levees would be mitigated to less than significant with the 
incorporation of Mitigation Measure 3.4-2, 3.4-5b and 3.4-8. As a result, there are no changes in the 
environmental setting or project characteristics that would raise important new drainage and flood 
plain impacts. Therefore, proposed project changes would not alter the conclusions of the 2007 
DWWSP EIR, result in any new significant impacts, or substantially increase the severity of the 
previously identified drainage and flood plain impacts.  

3.2.3 Land Use and Agriculture 
Section 3.5 of the 2007 DWWSP EIR noted that, in general, land use and agricultural impacts associated 
with project pipelines would be limited to temporary construction impacts, primarily limited to public 
roadways and agricultural areas. After pipeline construction has been completed, roads and 
agricultural lands would be returned to pre-project conditions. Potentially significant impacts to land use 
and agricultural resources would be mitigated to less than significant with the incorporation of 
Mitigation Measure 3.5-4a and 3.5-4b, which include minimum depth requirements for the 
installation of pipelines in agricultural areas and the establishment of an agricultural conservation 
easement for permanent displacement of agricultural lands. Other mitigation measures related to 
impacts to traffic and roadways are described in Section 3.2.9 below. All other land use and 
agricultural impacts were found to be less than significant.  

The proposed changes to the project pipeline alignment would result in similar impacts to land use 
and agriculture as described in the 2007 DWWSP EIR and would require the incorporation of 
Mitigation Measure 3.5-4a and 3.5-4b to address land use conflicts with existing agricultural uses 
and permanent impacts to agricultural lands. All new impacts to the agricultural areas south of the 
Willow Slough bypass associated with the construction of the modified Davis finished water 
transmission main pipeline alignment would be temporary and be limited to the construction phase. 
As a result, there are no changes in the environmental setting or project characteristics that would raise 
important new land use and agricultural issues. Therefore, proposed project changes would not alter 
the conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or substantially 
increase the severity of the previously identified land use and agricultural impacts.  

3.2.4 Terrestrial Biological Resources 
Section 3.6 of the 2007 DWWSP EIR concluded that construction of project pipelines had the 
potential to result in direct impacts to several special-status plant species including alkali milk-
vetch, brittlescale, San Joaquin saltbush, palmate-bracted bird’s-beak, Heckard’s pepper-grass, 
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Ferris’s milk-vetch, and heartscale. In addition, drainages and wetlands within the proposed Project 
area have potential to support rose-mallow, Sanford’s arrowhead, and Brazilian watermeal. 
Construction impacts to other special status species and habitat were also identified including 
conservancy fairy shrimp, vernal pool fairy shrimp, vernal pool tadpole shrimp, california tiger 
salamander, western spadefoot, valley elderberry longhorn beetle, giant garter snake, western 
pond turtle, swainson’s hawk, cooper’s hawk, white-tailed kite, yellow-billed cuckoo, yellow 
warbler, loggerhead shrike, northern harrier, short-eared owl, burrowing owl, Tricolored blackbird, 
White-faced ibis, western snowy plover, mountain plover, and bank swallow.  These impacts 
were determined to be less than significant with the incorporation of 2007 DWWSP EIR Mitigation 
Measures 3.6-a through 3.6-x, which generally requires consultation with state and federal wildlife 
agencies, acquisition of regulatory permits for impacts to wildlife and habitat, and implementation of 
specific measures for species and habitat that could be affected during construction, such as pre-
construction surveys and construction monitoring.   

The proposed modifications to the Davis finished water transmission main pipeline alignment would 
result in similar construction related impacts to species and habitat identified within the 2007 
DWWSP EIR. Implementation of the applicable 2007 DWWSP EIR Mitigation Measures 3.6-a 
through 3.6-x, which include measures for all phases of project construction to address impacts 
sensitive habitats and species and consultation with state and federal wildlife agencies, would still 
be required and carried out by the Project Partners.  As a result, there are no changes in the 
environmental setting or project characteristics that would raise important new biological resources 
issues. Therefore, proposed project changes would not alter the conclusions of the 2007 DWWSP 
EIR, result in any new significant impacts, or substantially increase the severity of the previously 
identified biological resources impacts. 

3.2.5 Geology, Soils, and Seismicity 
Section 3.7 of the 2007 DWWSP EIR concluded that potentially significant geology, soils, and 
seismicity impacts related to installation of project pipelines would be limited to seismic hazards 
and seismic related ground failure and construction related soils erosion. These impacts would be 
mitigated to less than significant with the incorporation of 2007 DWWSP EIR Mitigation Measures 
3.7-1a through 3.7-1c which includes detailed geotechnical studies of construction areas and 
consultation with federal, state, and local agencies, as appropriate; and Mitigation Measures 3.7-2a 
through 3.7-2b which includes implementation of stormwater and erosion control measures during 
construction. All other construction and operational impacts related to geology, soils, and seismicity 
were determined to be less than significant. 

The proposed revisions to the Davis finished water transmission main pipeline alignment would be 
located within the vicinity of the pipelines identified in the 2007 DWWSP EIR and would 
encounter similar regional geologic conditions during construction. Implementation of Mitigation 
Measures 3.7-1a through 3.7-1c and Mitigation Measures 3.7-2a through 3.72b would reduce 
impacts associated with seismic hazards and construction related soils erosion to less than 
significant. As a result, the conclusions and proposed mitigation measures of the existing geology, 
seismicity, and soils analysis within the 2007 DWWSP EIR remain unchanged and are applicable to 
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the proposed changes described in this addendum. There are no changes in the environmental 
setting or project characteristics that would raise important new geology, seismicity, and soils 
issues. Therefore, proposed project changes would not alter the conclusions of the 2007 DWWSP 
EIR, result in any new significant impacts, or substantially increase the severity of the previously 
identified geology, soils, and seismicity impacts. 

3.2.6 Air Quality 
Section 3.8 of the 2007 DWWSP EIR concluded that project construction activities would result in 
potentially significant unavoidable construction-related air emissions consisting of exhaust emissions 
from vehicles and other equipment, and fugitive dust emissions associated with trenching, excavation, 
and grading. Air quality emissions associated with construction activities would be reduced, but not 
to less than significant, with the incorporation of 2007 DWWSP EIR Mitigation Measure 3.8-1a 
through 3.8-1d which includes measures to reduce construction related exhaust and particulate 
emissions consistent with the Yolo-Solano Air Quality Management District. Impacts related to 
odor were determined to be less than significant given that water supply facilities are not a typical 
odor generating use.  

The proposed modifications to the Davis finished water transmission main pipeline alignment would 
result in similar potentially significant and unavoidable construction air quality impacts as those 
described in the 2007 DWWSP EIR. Construction emissions would consist of exhaust emissions 
from vehicles and equipment, and fugitive dust associated with the excavation and grading activities 
associated with project construction. Because the amount of pipeline required to be installed would 
be less than previously proposed, these emissions are expected to be similar to or less than those 
described in the 2007 DWWSP EIR. Implementation of 2007 DWWSP EIR Mitigation Measure 
3.8-1a through 3.8-1d would be implemented to reduce potential construction emissions impacts. 
As a result, there are no changes in the environmental setting or project characteristics that would 
raise important new transportation and circulation issues. Therefore, changes to the proposed 
project would not alter the conclusions of the 2007 DWWSP EIR, result in any new significant 
impacts, or substantially increase the severity of the previously identified air quality impacts. 

3.2.7 Noise 
Section 3.9 of the 2007 DWWSP EIR concluded that potentially significant impacts would be 
limited to nighttime noise impacts during construction of project facilities that may exceed local 
noise ordinance standards and existing ambient noise levels. However, construction noise would 
be mitigated to less than significant with the incorporation of Mitigation Measure 3.9-1a, Mitigation 
Measure 3.9-1b, and Mitigation Measure 3.9-1e, which include measures to address potential 
nuisance noise impacts associated with the construction phase of the proposed project. All other 
construction noise related impacts were determined to be less than significant. 

The proposed modifications to the Davis finished water transmission main pipeline alignment 
would occur within the same vicinity as previously proposed in the 2007 DWWSP EIR and result 
in similar construction noise impacts. Construction noise would be temporary and mitigated to 
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less than significant with the incorporation of Mitigation Measure 3.9-1a and 3.9-1b, and Mitigation 
Measure 3.9-1e. As a result, there are no changes in the environmental setting or project characteristics 
that would raise important new noise issues. Therefore, changes to the proposed project would not 
alter the conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or substantially 
increase the severity of the previously identified transportation and circulation impacts. 

3.2.8 Hazards and Hazardous Materials 
Section 3.10 of the 2007 DWWSP EIR identified potentially significant hazards and hazardous 
materials impacts during construction of project pipelines including the transport of hazardous 
materials, potential for an accidental spill, potential exposure to hazardous materials and hazardous 
materials sites located adjacent to proposed project facilities, and the increased risk of wildland 
fire. All potentially significant hazards and hazardous materials impacts would be mitigated to 
less than significant with the incorporation of 2007 DWWSP EIR Mitigation Measures 3.10-1a 
through 3.10-1d, 3.10-2, 3.10-3, 3.10-5a through 3.10-5b, and 3.10-6a through 3.10-6b, which 
include measures related to the storage, transport and handling of construction and operational 
related hazardous materials and the preparation of a Hazardous Materials Management Plan.  

Because the proposed changes in the proposed Davis finished water transmission main pipeline 
alignment would not result in a change to the general construction techniques, and construction 
activities would be located in close proximity to the areas described in the 2007 DWWSP EIR, 
construction of the revised pipeline alignment would also result in a less than significant impact in 
regards to the potential disturbance, use, and transport of existing hazardous materials and wild 
land fires with the incorporation of  2007 DWWSP EIR Mitigation Measures 3.10-1a through 
3.10-1d, 3.10-2, 3.10-3, 3.10-5a through 3.10-5b, and 3.10-6a through 3.10-6b. As a result, there 
are no changes in the environmental setting or project characteristics that would raise important new 
hazards and hazardous materials issues. Therefore, changes to the proposed project would not 
alter the conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or 
substantially increase the severity of the previously identified hazards and hazardous materials 
impacts. 

3.2.9 Transportation and Traffic 
Section 3.12 of the DWWSP EIR concluded that potentially significant traffic impacts associated 
proposed project pipelines would be limited to the construction phase of the project. However, 
implementation of Mitigation Measures 3.12-1a through 3.12-1g and 3.12-4c, which includes 
preparation of a traffic control plans during the construction phase, utilization of trenchless 
construction techniques to limit road closures to the extent feasible, resurfacing of roads damage 
during construction activities, utilization of equipment and worker staging and parking areas, and 
coordination with local transportation jurisdictions during periods of heavy construction, would 
reduce construction phase impact to less than significant.  

Because the proposed changes to the Davis finished water transmission main pipeline alignment 
would not result in a change to the general construction techniques or assumptions for 
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construction activities within existing roadways, construction of the revised pipeline alignment 
would also result in a less than significant impact to transportation and traffic with the 
incorporation of Mitigation Measures 3.12-1a through 3.12-1g and 3.12-4c. As a result, there are 
no changes in the environmental setting or project characteristics that would raise important new 
transportation and traffic issues. Therefore, changes to the proposed project would not alter the 
conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or substantially 
increase the severity of the previously identified hazards and hazardous materials impacts.  

3.2.10 Public Services and Utilities 
Section 3.13 of the 2007 DWWSP EIR concluded that construction of proposed project pipelines 
could result in potentially significant impacts to underground public services and utilities. 
Implementation of Mitigation Measure 3.13-6, which includes the preparation of a utility avoidance 
plan, would reduce potential conflicts associated with trenching and excavation during pipeline 
installation to less than significant. Impacts related to the construction of new or expansion of existing 
public utilities, adequate landfill capacity during construction and operation, and violation of solid 
waste disposal regulations were determined to be less than significant. 

Because the proposed changes to the Davis finished water transmission main pipeline alignment 
would not result in a change to the general construction techniques or assumptions for construction 
activities related to the presence of existing underground public utilities, the revised project would 
also result in a similar less than significant impact to public services and utilities with the 
incorporation of Mitigation Measures 3.13-6. Therefore, changes to the proposed project would 
not alter the conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or 
substantially increase the severity of the previously identified public services and utilities impacts. 

3.2.11 Cultural Resources 
Section 3.10 of the 2007 DWWSP EIR concluded that construction of project pipelines have the 
potential to disturb or destroy undiscovered archaeological resources, Native American human 
remains, or paleontological resources. However, these impacts would be reduced to less than 
significant within the implementation of Mitigation Measure 3.14-1 which requires implementation of 
a construction monitoring and inadvertent discovery plan and measures to minimize or eliminate 
direct impacts to any found significant archaeological, Native American, or paleontological resources. 

The proposed modifications to the Davis finished water transmission main pipeline alignment could 
have a similar potentially significant impact to undiscovered cultural resources. Unknown or 
undiscovered paleontological resources, sites, or geologic features, historic sites, human burial sites, 
and/or scattered remains related to historic and prehistoric occupation of the area could be 
inadvertently encountered anywhere within the project area during construction activities. Damage to 
these previously undisturbed resources would constitute a significant impact. However, this impact 
would be mitigated to less than significant with the incorporation of 2007 DWWSP EIR Mitigation 
Measure 3.14-1, which requires implementation of a construction monitoring and inadvertent 
discovery plan and measures to minimize or eliminate direct impacts to any found significant 
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archaeological, Native American, or paleontological resources. As a result, there are no changes in the 
environmental setting or project characteristics that would raise important new cultural resources 
issues. Therefore, proposed project revisions would not alter the conclusions of the 2007 
DWWSP EIR, result in any new significant impacts, or substantially increase the severity of the 
previously identified cultural resources impacts. 

3.2.12 Recreation 
Section 3.15 of the 2007 DWWSP EIR concluded that construction of proposed project pipelines 
would have no impact on recreational resources. The proposed pipelines would be located on 
private land or within existing roadways where no recreational facilities are present. Additionally, 
construction of the proposed pipelines would not interfere with or reduce access to recreational 
activities in the project area, nor would it directly increase demand for recreational facilities that 
would require the construction or expansion of existing recreational facilities.  

The proposed modifications to the Davis finished water transmission main pipeline alignment 
would also not directly affect recreational resources as the proposed modifications are located on 
privately owned lands with no existing or planned recreational uses. As a result, there are no 
changes in the environmental setting or project characteristics that would raise important new 
recreation issues. Therefore, proposed project revisions would not alter the conclusions of the 
2007 DWWSP EIR, result in any new significant impacts, or substantially increase the severity of 
the previously identified recreation impacts. 

3.2.13 Aesthetics 
Section 3.16 of the 2007 DWWSP EIR concluded that there would be no aesthetics impacts 
associated with the construction proposed project pipelines, as construction activities would be 
temporary and proposed facilities would be located underground.    

The proposed modifications to the Davis finished water transmission main pipeline alignment 
would also not have a significant impact on the visual environment because of the temporary nature 
of construction activities and that the proposed pipelines would be located underground. Therefore, 
the changes to the proposed project would not change the character or quality of the project site or 
its surroundings, nor would they substantially affect the amount of light and glare generated, 
therefore the conclusions of the aesthetics analysis from the 2007 DWWSP EIR remain unchanged. 
There are no changes in the environmental setting or project characteristics that would raise important 
new visual or aesthetic issues. Therefore, changes to the proposed project would not alter the 
conclusions of the 2007 DWWSP EIR, result in any new significant impacts, or substantially 
increase the severity of the previously identified aesthetics impacts. 

3.2.14 Cumulative and Growth Inducing Effects 
The changes to the proposed project do not alter the underlying impact conclusions or growth 
assumptions of the 2007 DWWSP EIR. Therefore, there would be no change in the cumulative or 
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growth inducing effects of the proposed project. None of the significance conclusions or findings 
in the Final EIR would be altered, no new significant impact would occur, and none of the 
previously identified significant impacts would be substantially worsened. 

3.3 Conclusion 

This addendum documents that the changes associated with the modifications to the Davis 
finished water transmission main pipeline alignment will not result in any new or more severe 
impacts than those discussed in the 2007 DWWSP EIR. None of the conditions or circumstances 
that would require preparation of a subsequent or supplemental EIR pursuant to Public Resources 
Code Section 21166 exists for the proposed project with these changes.  
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Chinook salmon, Sacramento River winter-run Chinook salmon, and
Giant garter snakes, which are designated as threatened and
endangered species under the California Endangered Species Act.
The ITP referenced above as issued by CDFW authorizes incidental
take of species listed under CESA that may occur as a result of
Project implementation.

NOD 4/15/2014

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The RD 2035/WDCWA Joint Intake Project consists of constructing
the new RD 2035/WDCWA Joint Intake facility and demolishing the
existing RD 2035 facility.

NOD 4/14/2014

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Note: Addendum #6 Sacramento River diversion, conveyance
pipelines, water treatment plant and distribution pipelines.

NOD 1/24/2014

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Note: Addendum Since certification of the Final DWWSP EIR in
2007, and approval of addenda #1 through #5, design refinements
have identified the need for additional solids drying facilities to
support operations at the RWTF. In addition, a floodplain modeling
assessment was completed to analyze the change in flood water
elevations associated with development of the RWTF and associated
drying beds. As a result the WDCWA has prepared this addendum
#6 to the 2007 DWWSP EIR.

ADM 12/31/2013

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Note: Addendum #5 Sacramento River diversion, conveyance
pipelines, water treatment plant and distribution pipelines.

NOD 10/16/2013

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Note: Addendum Since certification of the Final DWWSP EIR in
2007 the WDCWA has sought funding through a loan from the State
Water Resource Control Board (SWRCB) State Revolving Fund
Loan program which requires compliance with the General
Conformity Rule for the Clean Air Act. In order to demonstrate
compliance with the General Conformity Rule, the WDCWA has

ADM 9/18/2013
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prepared this addendum #5, which provides an update to the air
quality emissions modeling prepared for the 2007 DWWSP EIR.

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Sacramento River diversion, conveyance pipelines, water treatment
plant and distribution pipelines (see 2007 DWWSP EIR for more-
detailed project description).

ADM 12/26/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Sacramento River diversion, conveyance pipelines, water treatment
plant and distribution pipelines (see 2007 DWWSP EIR for more-
detailed project description).

NOD 12/26/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The Division of Water Rights is processing change petitions under
Licenses 904 and 5486 of Conaway Preservation Group LLC to
provide an alternate water supply to the Cities of Davis and
Woodland. This project is described in the Addendum to the Davis-
Woodland Water Supply Project Environmental Impact Report.

NOD 11/26/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Sacramento River diversion, conveyance pipelines, water treatment
plant and distribution pipelines (see 2007 DWWSP EIR for more-
detailed project description).

NOD 10/23/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Note: FYI Addendum No. 2 Since the certification of the DWWSP
EIR in 2007, the Cities of Woodland and Davis have formed the
WDCWA, a joint powers authority, to implement the DWWSP.
WDCWA has proceeded with implementation of the DWWSP,
including additional project planning in preparation of the
engineering design and project construction phases, financial
planning, and acquisition of project permits and approvals. To further
project planning efforts, the WDCWA is now interested in evaluating
a separate, stand-alone intake and diversion facility and associated
raw water pipeline that would serve the DWWSP solely, as an
alternative to the proposed intake and diversion facility that would be
jointly owned and operated with Reclamation District 2035, in the
event that the WDCWA and Reclamation District 2035 are unable to
construct the joint intake and diversion facility.

ADM 6/27/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Sacramento River diversion, conveyance pipelines, water treatment
plant and distribution pipelines (see 2007 DWWSP EIR for more-
detailed project description).

NOD 6/26/2012

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

Since the certification of the DWWSP EIR in 2007, the Cities of
Woodland and Davis have formed the WDCWA, a joint powers
authority, to implement the DWWSP. WDCWA has proceeded with
implementation of the DWWSP, including additional project planning
in preparation of the engineering design and project construction
phases, financial planning, and acquisition of project permits and
approvals. To further project planning efforts, the WDCWA is now
interested in evaluating a separate, stand-alone intake and diversion
facility and associated raw water pipeline that would serve the
DWWSP solely, as an alternative to the proposed intake and
diversion facility that would be jointly owned and operated with
Reclamation District 2035, in the event that the WDCWA and
Reclamation District 2035 are unable to construct the joint intake
and diversion facility.

NOP 6/7/2011

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

NOTE: FYI Addendum filed with NOD. In 2002 and 2008,
respectively, the spheres of influence of Woodland and Davis were
modified by the Yolo County Local Agency Formation Commission
(or LAFCO). The LAFCO completed a MND for the change in
Davis's sphere of influence. The General Plan FEIR was used by
the Yolo County LAFCO to study the change in Woodland's sphere
of influence. The environmental effects of Application 30358 were
studied in the March 2007, Davis-Woodland Water Supply Project
EIR SCH# 2006042175. In its role as Responsible Agency under the
CEQA, the State Water Resources Control Board (SWB) relied on
these three documents to determine whether the project had impacts
to resources within the State Water Board's purview.

ADM 5/5/2011

2006042175 Davis, City of Davis Woodland
Water Supply

In its Resolution No. 2011-03, WDCWA approved this addendum
and found and determined that, considering the changes in the

NOD 5/5/2011
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Project
(DWWSP)

regulatory setting and the DWWSP that are described in the
addendem, the 2007 EIR remains adequate and no subsequent EIR
or further CEQA review is required for the DWWSP.

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

In 2002 and 2008, respectively, the spheres of influence of
Woodland and Davis were modified by the Yolo County Local
Agency Formation Commission (or LAFCO). The LAFCO completed
a MND for the change in Davis's sphere of influence. The General
Plan FEIR was used by the Yolo County LAFCO to study the
change in Woodland's sphere of influence. The environmental
effects of Application 30358 were studied in the March 2007, Davis-
Woodland Water Supply Project EIR SCH# 2006042175. In its role
as Responsible Agency under the CEQA, the State Water
Resources Control Board (SWB) relied on these three documents to
determine whether the project had impacts to resources within the
State Water Board's purview.

NOD 3/8/2011

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The objective of the project is to develop a reliable water supply of
adequate quality for drinking and cost-effective wastewater treatment
in Davis, Woodland, and UC Davis through 2040 without removing a
source of irrigation supply that will cause fallowing of agricultural
land. The project partners propose to acquire a new surface water
supply from the Sacramento River and to construct and operate
water intake/diversion, and treatment facilities so that the project
partners can use treated surface water in their respective service
areas.

NOD 11/15/2007

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The objective of the project is to develop a reliable water supply of
adequate quality for drinking and cost-effective wastewater treatment
in Davis, Woodland, and UC Davis through 2040 without removing a
source of irrigation supply that will cause fallowing of agricultural
land. The project partners propose to acquire a new surface water
supply from the Sacramento River and to construct and operate
water intake/diversion, and treatment facilities so that the project
partners can use treated surface water in their respective service
areas.

NOD 10/19/2007

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The objective of the project is to develop a reliable water supply of
adequate quality for drinking and cost-effective wastewater treatment
in Davis, Woodland, and UC Davis through 2040 without removing a
source of irrigation supply that will cause fallowing of agricultural
land. The project partners propose to acquire a new surface water
supply from the Sacramento River and to construct and operate
water intake/diversion, and treatment facilities so that the project
partners can use treated surface water in their respective service
areas.

FIN 10/2/2007

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The proposed project would ultimately divert up to 46.1 thousand
acre-feet per year of surface water from the Sacramento River by
the year 2040 to meet most of the municipal and industrial demands
of the City of Davis, City of Woodland, and UC Davis campus
(Project Partners). The proposed project would divert water under
new water rights that would be based on the pending water-right
applications and through water transfers from holders of existing
senior water rights. The project partners propose to construct and
operate water intake/diversion, and treatment facilities so that the
project partners can use treated surface water in their respective
service areas.

EIR 4/9/2007

2006042175 Davis, City of Davis Woodland
Water Supply
Project
(DWWSP)

The objective of the project is to provide a reliable water supply of
adequate quality for drinking and cost-effective wastewater treatment
in Davis, Woodland, and UC Davis through 2040 without removing a
source of irrigation supply that will cause fallowing of agricultural
land. The project partners propose to acquire a new surface water
supply from the Sacramento River and to construct and operate
water intake/ diversion, conveyance, and treatment facilities so that
the Project Partners can use treated surface water in their respective
service areas.

NOP 4/28/2006
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