Application No. 18834 Agenda Item No. 4B

Meeting of the Central Valley Flood Protection Board
July 26, 2013

Staff Report — Encroachment Permit 18834

Brent Barton
Barton Ranch Creek Crossing, San Joaquin County

1.0-ITEM

Consider approval of Permit No. 18834 (Attachment B)

2.0 — APPLICANT

Brent Barton

3.0 - LOCATION

The project is located approximately 2.2 miles downstream of Farmington Dam on
Littlejohns Creek, one mile west of Henry Road and a half mile south of Sonora Road in
San Joaquin County.(Littlejohns Creek, San Joaquin County, See Attachment A)

4.0 — DESCRIPTION

To remove an existing timber bridge and construct a dual-culvert crossing at the same
location. The crossing will utilize two 42-inch diameter and 48-feet long Class IV
reinforced concrete pipes.

5.0 — PROJECT ANALYSIS

The applicant is proposing to remove and replace the existing bridge crossing over
Littlejohns Creek that provides access to his property when the creek is flowing,
typically during the rainy season. The current crossing is a dilapidated timber structure
that is in dire need of replacement or significant repair.

The proposed project is to replace the timber structure with a dual-culvert crossing
utilizing two 42-inch diameter reinforced concrete pipes (RCP). To accommodate the

Ashley Cousin P.E. 1



Application No. 18834 Agenda Item No. 4B

two pipes approximately 35 cubic yards of material will be excavated from the channel.
The pipelines will be embedded in % inch crushed rock and covered with imported
backfill built up to the existing grade of the banks. Riprap will be placed along the slopes
of the crossing immediately upstream and downstream to prevent erosion. The private
roadway over the RCP will be 18-feet wide and be covered with 6-inches of crushed
rock.

The proposed project is located on the regulated stream of Littlejohns Creek and there
are no levees in the project vicinity. The project conforms to all standards in California
Code of Regulations Title 23.

5.1 — Hydraulic Analysis

A hydrologic and hydraulic study was conducted by MCR Engineering (MCR) to
determine the hydrologic conditions of Littlejohns Creek, particularly the 100 year storm
flow and whether two 42-inch culverts could pass the corresponding flow. A Hydraulic
Technical Memorandum was issued by MCR on July 3", 2013 to supplement the prior
study and address Board Staff's specific concerns.

The watershed associated with this project is relatively small; Littlejohns Creek dead-
ends at Farmington Dam approximately 2.2 miles upstream of the project site. The dam
does not release any water into this portion of the creek, thus the only flow is the runoff
from the watershed that drains into the creek. Utilizing the USGS quad maps and
appropriate methods, MCR calculated the 100-year storm event at 153.4 cubic feet per
second (cfs).

The majority of flow passing through the project site is restricted by several upstream
impediments including; several retention ponds, a 24-inch concrete culvert and a 36-
inch CMP culvert. The hydrologic analysis conservatively assumed that the culverts
were free flowing and omitted the retention ponds. Historically the channel handled
significantly higher flows, however since the construction of Farmington Dam this water
is diverted to another channel. The channel geometry associated with these higher
flows remains, the channel is on average 50 feet wide with banks at least 6 feet high.
The calculated water depth within the channel corresponding to the 100-year flow is
about 2 feet, leaving approximately 4 feet of freeboard.

MCR analyzed the proposed culverts for gravity flow and pressure flow. Under gravity
flow or open channel flow conditions it was calculated that the capacity of the two
culverts was 284 cfs, well above the calculated 100-year event of 153.4 cfs. If in the
event that the culverts are submerged, the pipes would act under pressure flow
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conditions. Under these conditions it would take approximately 1.72 feet of head
difference across the road to discharge the 100-year event through the pipes. Upstream
properties would not be in danger of being inundated due to this 1.72 feet rise, as there
is plenty of freeboard available in the creek.

Based on the hydrologic and hydraulic information provided, Board staff agrees with
MCR'’s conclusions that two 42-inch culverts will sufficiently pass the 100-year flow and
not have a negative effect on the hydraulic conditions in Littlejohns Creek at the project
location.

5.2 — Geotechnical Analysis

The scope of work for this project does not require a geotechnical analysis.

6.0 — AGENCY COMMENTS AND ENDORSEMENTS

The comments and endorsements associated with this project from all pertinent
agencies are shown below:

e The U.S. Army Corps of Engineers 208.10 comment letter has not been received
for this application. Staff anticipates receipt of a letter indicating that the USACE
District Engineer has no objection to the project, subject to conditions. Upon
receipt of the letter, staff will review to ensure conformity with the permit
language and incorporate it into the permit as Exhibit A.

e The San Joaquin County Flood Control and Water Conservation District
endorsed the project on February 22, 2013, with conditions. The conditions will
be incorporated into the permit as Exhibit B.

7.0 - CEQA ANALYSIS

Board staff has prepared the following California Environmental Quality Act (CEQA)
determination:

The Board determined that the project is categorically exempt from CEQA under a
Class 2 Categorical Exemption (CEQA Guidelines Section 15302) covering replacement
or reconstruction of existing structures.
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8.0 — SECTION 8610.5 CONSIDERATIONS

1. Evidence that the Board admits into its record from any party, State or local public
agency, or nongovernmental organization with expertise in flood or flood plain
management:

The Board will make its decision based on the evidence in the permit application and
attachments, this staff report, and any other evidence presented by any individual or

group.
2. The best available science that related to the scientific issues presented by the

executive officer, legal counsel, the Department or other parties that raise credible
scientific issues.

The accepted industry standards for the work proposed under this permit as
regulated by Title 23 have been applied to the review of this permit.

3. Effects of the decision on the entire State Plan of Flood Control:
The proposed culverts and crossing will have no adverse effect on facilities of the

State Plan of Flood Control and is consistent with the Central Valley Flood
Protection Plan

4. Effects of reasonable projected future events, including, but not limited to, changes
in hydrology, climate, and development within the applicable watershed:

There will be no effects to the proposed project from reasonable projected future
events.

9.0 - STAFF RECOMMENDATION

Staff recommends that the Board adopt the CEQA findings and approve the permit,
conditioned upon receipt of a U.S. Army Corps of Engineers comment letter indicating
that the District Engineer has no objection to the project, subject to conditions, and
direct staff to file a Notice of Determination with the State Clearinghouse.
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10.0 — LIST OF ATTACHMENTS

Location Maps and Photos

Draft Permit No. 18834

Project Plans

Hydrologic Report

Hydraulic Technical Memorandum

moowp

Design Review: Ashley Cousin P.E.
Environmental Review: James Herota, Andrea Mauro
Document Review: Gary Lemon P.E., Mitra Emami P.E., Len Marino P.E.
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Attachment B

DRAFT

STATE OF CALIFORNIA
THE RESOURCES AGENCY

THE CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18834 BD
This Permit is issued to:

Brent Barton
22398 McBride Road
Escalon, California 95320

To remove an existing timber bridge and construct a dual-culvert crossing in the
same location. The crossing will utilize two 42-inch diameter and 48-feet long
Class IV reinforced concrete pipes. The project is located on Littlejohns Creek
approximately one mile west of Henry Road and a half mile south of Sonora Road
in San Joaquin County. (Section 26, T1N, R9E, MDB&M, San Joaquin County
Flood Control and Water Conservation District, Littlejohns Creek, San Joaquin
County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project
as described above.

(SEAL)

Dated:

Executive Officer
GENERAL CONDITIONS:

ONE: This permit is issued under the provisions of Sections 8700 — 8723 of the Water Code.
TWO: Only work described in the subject application is authorized hereby.

THREE: This permit does not grant a right to use or construct works on land owned by the Sacramento and San Joaquin Drainage District or on any
other land.

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
permittee shall conform to all requirements of the Department and The Central Valley Flood Protection Board.

FIVE: Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right to
change any conditions in this permit as may be consistent with current flood control standards and policies of The Central Valley Flood Protection

Page 1 of 4
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Board.

SIX: This permit shall remain in effect until revoked. In the event any conditions in this permit are not complied with, it may be revoked on 15
days’ notice.

SEVEN: Itis understood and agreed to by the permittee that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work in accordance therewith.

EIGHT: This permit does not establish any precedent with respect to any other application received by The Central Valley Flood Protection Board.
NINE: The permittee shall, when required by law, secure the written order or consent from all other public agencies having jurisdiction.

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permittee’s part to perform
the obligations under this permit. If any claim of liability is made against the State of California, or any departments thereof, the United States of
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of
them harmless from each claim.

ELEVEN: The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any
works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
operation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not conform to the conditions of this permit, the permittee, upon order of The Central Valley Flood Protection
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of
the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 18834 BD

THIRTEEN: All work approved by this permit shall be in accordance with the submitted drawings and
specifications except as modified by special permit conditions herein. No further work, other than that
approved by this permit, shall be done in the area without prior approval of the Central Valley Flood
Protection Board.

FOURTEEN: The permittee is responsible for all liability associated with construction, operation, and
maintenance of the permitted facilities and shall defend, indemnify, and hold the Central Valley Flood
Protection Board and the State of California; including its agencies, departments, boards,
commissions, and their respective officers, agents, employees, successors and assigns (collectively,
the "State"), safe and harmless, of and from all claims and damages arising from the project
undertaken pursuant to this permit, all to the extent allowed by law. The State expressly reserves the
right to supplement or take over its defense, in its sole discretion.

FIFTEEN: The permittee shall defend, indemnify, and hold the Central Valley Flood Protection Board
and the State of California, including its agencies, departments, boards, commissions, and their
respective officers, agents, employees, successors and assigns (collectively, the "State"), safe and
harmless, of and from all claims and damages related to the Central Valley Flood Protection Board's
approval of this permit, including but not limited to claims filed pursuant to the California
Environmental Quality Act. The State expressly reserves the right to supplement or take over its
defense, in its sole discretion.

SIXTEEN: The Central Valley Flood Protection Board, Department of Water Resources, and San
Joaquin County Flood Control and Water Conservation District shall not be held liable for any
damages to the permitted encroachment(s) resulting from flood fight, operation, maintenance,
inspection, or emergency repair.

Page 2 of 4
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SEVENTEEN: No construction work of any kind shall be done during the flood season from
November 1 to April 15 without prior approval of the Central Valley Flood Protection Board.

EIGHTEEN: Upon receipt of a signed copy of the issued (not approved only) permit the permittee
shall contact the Department of Water Resources by telephone, (916) 574-0609, and submit the
enclosed postcard to schedule a preconstruction conference. Failure to do so at least 10 working
days prior to start of work may result in delay of the project.

NINETEEN: The permittee shall maintain the permitted encroachment(s) and the project works within
the utilized area in the manner required and as requested by the authorized representative of the
Department of Water Resources or any other agency responsible for maintenance.

TWENTY: The permitted encroachment(s) shall not interfere with operation and maintenance of the
flood control project. If the permitted encroachment(s) are determined by any agency responsible for
operation or maintenance of the flood control project to interfere, the permittee shall be required, at
permittee's cost and expense, to modify or remove the permitted encroachment(s) under direction of
the Central Valley Flood Protection Board or Department of Water Resources. If the permittee does
not comply, the Central Valley Flood Protection Board may modify or remove the encroachment(s) at
the permittee's expense.

TWENTY-ONE: The permittee may be required, at permittee's cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permittee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee's expense.

TWENTY-TWO: All cleared trees and brush shall be completely burned or removed from the
floodway, and downed trees or brush shall not remain in the floodway during the flood season from
November 1 to April 15.

TWENTY-THREE: The abandoned or dismantled bridge shall be completely removed and disposed
of outside the limits of the levee section and floodway.

TWENTY-FOUR: Piers, bents, and abutments being dismantled shall be removed to at least 1 foot
below the natural ground line and at least 3 feet below the bottom of the low-water channel.

TWENTY-FIVE: The work area shall be restored to the condition that existed prior to start of work.

TWENTY-SIX: Trees, brush, sediment, and other debris shall be kept cleared from the project site
and disposed of outside the floodway to maintain the design flow capacity and flowage area.

TWENTY-SEVEN: Debris that may accumulate on the permitted encroachment(s) and related
facilities shall be cleared off and disposed of outside the floodway after each period of high water.

TWENTY-EIGHT: Fill material shall be placed only within the area indicated on the approved plans.

TWENTY-NINE: The culverts shall be constructed parallel to the direction of flow.

Page 3 of 4
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THIRTY: Precast reinforced-concrete pipe, box culvert, or concrete cylinder pipe below the design
flood plane elevation shall meet or exceed ASTM Specification C76-90.

THIRTY-ONE: Revetment shall be uniformly placed and properly transitioned into the bank, levee
slope, or adjacent revetment and in a manner which avoids segregation.

THIRTY-TWO: If the project, or any portion thereof, is to be abandoned in the future, the permittee or
successor shall abandon the project under direction of the Central Valley Flood Protection Board and
Department of Water Resources, at the permittee's or successor's cost and expense.

THIRTY-THREE: If erosion occurs adjacent to the permitted encroachment(s), the permittee shall
repair the eroded areas and place adequate revetment on the affected areas to prevent further
erosion.

THIRTY-FOUR: If the culverts are damaged to the extent that it may impair the channel or floodway
capacity, it shall be repaired or removed prior to the next flood season.

THIRTY-FIVE: If the permitted encroachments result(s) in an adverse hydraulic impact, the permittee
shall provide appropriate mitigation measures, to be approved by the Central Valley Flood Protection
Board, prior to implementation of mitigation measures.

THIRTY-SIX: The permittee shall comply with all conditions set forth in the letter from the Department
of the Army (U.S. Army Corps of Engineers, Sacramento District) dated July XX, 2013, which is
attached to this permit as Exhibit A and is incorporated by reference.

THIRTY-SEVEN: The permittee shall comply with all conditions set forth in the letter from San
Joaquin County Flood Control and Water Conservation District dated February 22, 2013, which is
attached to this permit as Exhibit B and is incorporated by reference.

THIRTY-EIGHT: Upon completion of the project, the permittee shall submit As-Built Drawings to:
Department of Water Resources, Flood Project Inspection Section, 3310 EI Camino Avenue, Suite
256, Sacramento, California 95821.
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P. 0. BOX 1810 - 1810 E. HAZELTON AVENUE
STOCKTON, CALIFORNIA 95201
(209) 468-3000 FAX (209) 468-2999
www.sjgov.org/pubworks

THOMAS M. GAU
DIRECTOR

FRITZ BUCHMAN
DEPUTY DIRECTOR

MICHAEL SELLING
DEPUTY DIRECTOR

ROGER JANES
BUSINESS ADMINISTRATOR

February 22, 2013

The Central Valley Flood Protection Board
3310 El Camino Avenue
Sacramento, California 95821

Attention: Floodway Protection Section

SUBJECT: CENTRAL VALLEY FLOOD PROTECTION BOARD PERMIT APPLICATION
FOR MR. BRENT BARTON TO REPLACE A BRIDGE OVER LITTLEJOHNS
CREEK

Gentlemen:

Reference is made to the Central Valley Flood Protection Board (Board) Permit
Application of Mr. Brent Barton, to replace an old timber bridge with a dual-culvert crossing
at North Littlejohns Creek. The new crossing will consist of two-42-inch diameter and

48 feet long class IV reinforced concrete pipes, 6-inch-thick bedding of 3/4-inch crushed
rock, Class Il AB backfill material, and 18-inch-deep 6-inch to 12-inch diameter riprap at
the upstream and downstream ends of the culverts. Approximately 35 cubic yards of dirt
will be excavated from the channel to accommodate the culverts.

The project is located at Littlejohns Creek approximately 2.25 miles west of Farmington
Dam, about one mile west of Henry Road and about half a mile south of Sonora Road, in
San Joaquin County, Section 26, Township 1 North, Range 9 East, Mount Diablo Base
and Meridian.

The San Joaquin County Flood Control and Water Conservation District (District) has
reviewed the Board’s Permit Application of Mr. Brent Barton (Permittee), and endorses the
Project subject to the following conditions:

1. The District shall not be responsible for the maintenance of the facilities specified in
this Permit.

2. The District shall not be held liable for damage(s) to the permitted encroachment(s)
due to the District’s operation, maintenance, flood fight, inspection, or emergency
repairs.
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Central Valley Flood Protection Board -2-
BOARD PERMIT APPLICATION
REPLACE BRIDGE OVER LITTLEJOHNS CREEK

10.

The Permittee or the Successors-in-Interest shall be responsible for the modification
or possible removal of the facilities, as requested by the District, if required for any
future flood control plans at the Permittee or the Successors-in-Interest sole cost and
expense.

The Permittee shall be liable for any damage to Littlejohns Creek that may occur as a
result of this Project.

The Project shall be constructed in accordance with the plans dated December 14,
2012, submitted with the application dated January 10, 2013. Any revisions to the
Project will require the submittal of the revised plans to the District for review and
approval.

No work shall be allowed in Littlejohns Creek’s channel between November 1st and
April 15th without prior approval of the Central Valley Flood Protection Board and the
District.

The Permittee or Successors-in-Interest shall keep the encroachments properly
maintained in accordance with applicable current or future local, State, and Federal
standards.

Excess excavated material shall be transported from the project site and disposed of
at an approved location.

Stockpiled materials, coffer dams, and construction equipment shall be removed from
Littlejohns Creek’s channel prior to November 1st.

The Permittee shall restore Littlejohns Creek’s banks to the condition that existed
prior to commencement of work.

Should you have any questions regarding these comments, please contact me at
(209) 953-7617.

Endiﬁeering Services Manager

JM:SS:rc
FM-13B037-R1.D0C
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BARTON RANCH FARM CROSSING AT LITTLEJOHN’S CREEK

HYDROLOGY & HYDRAULICS STUDY

SAN JOAQUIN COUNTY, CALIFORNIA

PREPARED BY:

meci=

ENGINEERING

Www.mcreng.conm

MCR ENGINEERING, INC.
1242 Dupont Court
Manteca, California 95336
(209) 239-6229

PREPARED FOR:

BARTON RANCH

December 5, 2012




Attachment D
1.0 BACKGROUND

The Barton family desires to replace an existing wood bridge over Littlejohn’s Creek with a culvert on
their farm near Farmington, in San Joaquin County. The site includes both the old wood bridge that is
used during rainy season, and an at-grade crossing that is used when the creek is dry. The crossings are
located about % mile south of Sonora Road and approximately 1% miles west of Henry Road in San
Joaquin County. Photos of the bridge and at grade crossing are included below:

Existing Wood Bridge

Existing at-grade crossing
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An aerial photo of the site is shown below, with the location of the crossing circled in red. The
Farmington Dam (visible on the right side of the photo) releases flow into Rock Creek, which feeds
Littlejohn’s Creek downstream of the project site. The project site is about % mile upstream and of the

conversion of Rock Creek and Littlejohn’s Creek, and approximately 10 feet higher in elevation.

2.0 HYDROLOGY & HYDRAULICS

The purpose of this study is to determine the size of culvert that will be required to accommodate the
peak flow in Littlejohn’s Creek during a 100-year storm event. There are no public records of discharges
in Littlejohn’s Creek in the vicinity of the project. The project lies on a “finger” of Littlejohn’s Creek that
extends from the junction of Rock Creek and Littlejohn’s Creek approximately 1 % miles east where it
dead ends at the Farmington Dam. The dam does not release any water into this portion of Littlejohn’s
creek, and so the only flow in the creek is runoff from the watershed that drains into it.

To determine the 100-year starm flow in the Creek at the proposed culvert crossing, MCR Engineering
prepared hydrology calculations using the TR-55 method. We used USGS Quad maps to determine the
size of the watershed as well as the size and characteristics of the sub-areas within the watershed. The
overall watershed consists of 1453 acres of mostly farmland (row crops and orchards), with soil types
varying from B to D.
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SUBAREA | SOILTYPE HYDROLOGIC SOIL | DRAINAGE AREA
Goup (mir2)

1 CROPS + RESIDUE 8,0 11 min2
2 CROPS + RESIDUE B,D .18 mir2
3 WOoDs ) 27 min2
4 CROPS + RESIDUE 8,0 34 mir2
5 _WOODS (ORCHARD) B,C 19 mis2
6 WOODS (ORCHARD) 8 11min2
7 GRASSLAND/BRUSH B,0 16 mir2
8 GRASSLAND/BRUSH D 12 mir2
9 WOODS/BRUSH B,D .12 mit2
10 WOODS/GRASS B .02 mir2
11 WOODS/GRASS B.C .09 min2
12 WOODS/BRUSH 8,0 14 mir2
13 WOODS/GRASS B,C .04 mi*2
14 CROPS + RESIDUE 8.0 16 mir2
15 WOODS/GRASS B.CO 21 min2
REACH FLOWTYPE LENGTH (ft) SLOPE (%)
AB SHALLOW CONCENTRATED | 1485' 1.35%
BC SHALLOW CONCENTRATED | 589 1.35%
(o) CHANNEL 2396' 32%
DE CHANNEL 331’ .55%
EF CHANNEL 45p5' 32%
GH SHEET 1000 8%
Hi SHALLOW CONCENTRATED | 1734’ 85%
i SHEET 1000° 85%

18 SHALLOW CONCENTRATED | 3331' 85%
KL SHEET 1000' 1.0%
LM SHALLOW CONCENTRATED | 3760° 50%

| ND SHALLOW CONCENTRATED | 3205' 40%
oa SHEET 1000' 1.0%
PQ SHEET 1000 1.0%
am SHALLOW CONCENTRATED | 1751 70%
ME SHALLOW CONCENTRATED | 3493' 30%
RE SHALLOW CONCENTRATED | 1039' 50%
ST SHEET 1000 60%
TE SHALLOW CONCENTRATED | 1471' 60%
UE SHALLOW CONCENTRATED | 1503' 32%
vw SHEET 1000 60%
WE SHALLOW CONCENTRATED | 1833' 60%
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We delineated 15 subareas ranging in size from .02 to .34 square miles, as shown on the previous
exhibit. To keep the study relatively simple (and the cost down), we made conservative assumptions
wherever possible. The two most notable assumptions that make our results conservative are as
follows:

1. Detention Ponds - the runoff from Subarea 4 passes through a series of retention ponds that
we did account for in the model. These ponds will attenuate the peak flow and increase the
travel time. Moreover, the flow through these ponds are restricted by a culvert crossing under
Henry Road (near point M on map) that is not accounted for in the model. Accounting for these
characteristics in the model would flatten the hydrograph and reduce the peak flow at the
proposed crossing.

2. Henry Road Crossings — The existing culvert crossing in Littlejohn’s creek under Henry road is a

36" CMP pipe that is approximately 80% filled with mud and debri. The photo below shows that
the bottom of the creek is less than a foot from the top of the pipe. The model predicts that
runoff that passes through this culvert from subareas 1, 2, 3, 5 & 6 will contribute almost 69 cfs
to the peak flow at the proposed crossing (see green highlighted cells in hydrograph). This is
simply not possible, given the limited area available in the culvert (see photo below).

3.0 CONCLUSIONS
The attached TR-55 calculations demonstrate that the computed peak flow in Littlejohn’s Creek at the
proposed culvert crossing for a 100-year storm event is 153.4 cfs.

We analyzed two 42" RCP culverts, with 2 feet of cover under these flow conditions and found that the
100-year storm will pass through the culvert with only 1.72’ of head loss.  This appears to be a
reasonable size, given the fact that the culvert under Henry Road is a 36” CMP culvert, and local farmers
have no recollection of that culvert ever backing up, even during the 1997 floods.
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RUNOFF CURVE NUMBER AND RUNOFF

Watershed CN Values
December-2012

Project:  Barton Creek Ranch
Location: Farmington, CA

Subarea & Cover Description CN Area Product of
Hydrological Soil - CN x Area
Group {cover type, treatment, and hydrologic condition; percent impervious, % "
{appendix A) unconnected/connected impervious area ratio) © (mi)
1 CROPS + RESIDUE 70 0.11 7.7
2 CROPS + RESIDUE 75 0.18 13.5
3 WOODS 75 0.27 20.25
4 CROPS + RESIDUE 75 0.34 25.5
5 WOODS (ORCHARD) 68 0.19 12.92
6 WOODS (ORCHARD) 72 0.11 7.92
7 GRASSLAND/BRUSH 73 0.16 11.68
8 GRASSLAND/BRUSH 73 0.12 8.76
9 WOODS/BRUSH 56 0.12 6.72
10 WOODS/GRASS 58 0.02 1.16
15 WOODS/GRASS 65 0.09 5.85
12 WOODS/GRASS 62 0.14 8.68
13 WOODS/GRASS 65 0.04 2.6
14 CROPS + RESIDUE 75 0.16 12
15 WOODS/GRASS 58 0.21 12.18
TOTALS: 2.26 157.4
. Total Product 157.4 Use
t (Weighted) = Total Area i 2.26 CN &

Storm #1 | Storm #2 | Storm #3
FEEGUENEYS susmmans yr 10 100
Rainfall, P (24-hr): ..o in 2.4 3.36
Runoff, Q: oo in 0.4 0.9




TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 1
December-2012
Project: Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1) .,
2. Manning's Roughness coefficient,n (table3-1)
3. Flow Lenthi L s ft
4 28<-Bour RAINIAIL P .o s nnaiamainimms in
5. Land SIOPE, S ..o ft/ft
007(nL)® Totals:
6. T, = =
P2 s
Segment ID
7. Surface Description (paved or unpaved) ...
8. Flow Length, L v ft
g, Watercourse SI0PE; 5 ummmmmmmsm s inmi s fe/it
10. Average velocity, V (figure 3-1) .o ft/s
L Totals:
11. T, =
3600V
Segment ID
12. Cross Sectional Flow Area, a ......ocovevvveeceveesieicinas ft?
13. Wetted Perimeter, PW ..o e ft
14. Hydraulic Radius, 1= 8/PW iuimimsisosis s ft
15, (CHannel SIONe, S cimssunmswsnmausaymng ft/ft
16. Manning's Roughness Coefficient, n ... eeveiivvriiecens
17. 149" Compute V............ ft/s
n
18: Flow Length, L osmmsissammrmmsemsmmosi ft
19. L Totals:
T =
3600V
20. Watershed or subarea T, or T,
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T, (hr) =
AB
U
1485
0.135
1.9
0.217
T, (hr) = 0.217
T, (hr) =
Hr 0.22




SUB-AREA 2
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID Jl
1. Surface Description (table 3-1) ., GRASS
2. Manning's Roughness coefficient,n (table3-1) ... 0.15
3. Flow LEREEH; Lasmmmmn s amaoman ft 1000
4, 24-hour Rainfall, P in 3.36
5. LAl SI0PE; Shevummmvnesmumamasmmmassos wi fr/ft 0.0085
. .007(nL)® Totals:| 1.416
> v p,’s" T.(he) = 1.416
Segment ID B
7. Surface Description (paved or unpaved) ..., u
8: [Flow Lengthi L wumwaasisenssommsi s ft 3331
9. Watercourse sSlope, 5 ...cocoveicivincinis vt ft/ft 0.0085
10. Average velocity, V (figure 3-1) ..o ft/s 1.487527
L Totals:] 0.622
el Te= 3600V Thr) = 0.622
Segment ID
12. Cross Sectional FIow Area, a ....ccceeeeveveecve e e ft!
13. Wetted Perimeter, PW ..o e ft
14. Hydraulic Radius, 1 = a/PW e ft
15; Channel SIOHE; St s fr/ft
16. Manning's Roughness Coefficient, N ......cooveviviiviininns
17 1.49r:35”2 Compute V............ ft/s
18. Flow Length, L .o ft
19. _ L Totals:
Tes 3600V T (hr) =
20. Watershed or subarea T, OF Ty oo s, Hr 2.04

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
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SUB-AREA 3
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID GH
1. Surface Description (table 3-1) GRASS
2. Manning's Roughness coefficient,n (table3-1) .., 0.17
3, Flow Langth, Laseasmammummms s ft 1000
4. 24-hour Rainfall, P in 3.36
5. LA SIoPesiS imsensassmasemsmsmmsmmmsmnspmsa ft/ft 0.008
) 007(nL)® Totals:| 1.603
> - p,’s” T.(hr) = 1.603
Segment ID HI
7. Surface Description (paved or unpaved) .....ooeeiieinnen U
2. Elowr Lenpth; L scsswmmsommmmmresminsvmmnsmmsm ft 1734
9. Watercourse SIOP, S e vvrrree e seiiei s ft/ft 0.0085
10. Average velocity, V (figure 3-1) . ft/s 1.488
L Totals:] 0.323804
1.1 T, =
3600V Ty (hr) ® 0.324
Segment ID
12. Cross Sectional FIow Area, a ....c.cccoeevvvvievesennnens ft’
13. Wetted Perimeter, PW ..o ft
14. Hydraulic Radius, r = a/PW ....ccccooeine e ft
15. Channel SIOPE, S .o e ft/ft
16. Manning's Roughness Coefficient, n ...,
17. L49r " Compute V............ ft/s
n
18. Flow Length, L .o ft
19. ~ L Totals:
T 3600V T:(hr) =
20, Watershed or subarea T 0 T s s st s Hr 1.93

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
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TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 4
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1) ..o
2. Manning's Roughness coefficient,n (table3-1) ...
3. Flow Leneth; Luuammumismmssmnsmsmmsssrion ft
&, 28-Kout RAINTAIL, Ponvnrereic s mmassias in
5. Land SIOPE, S i e ft/ft
.007(nL)® Totals
6. = 5 4
P2 s
Segment ID
7. Surface Description (paved or unpaved) .....coocvviiininenn.
8. Flow Length, L oot ft
9. Watercourse SI0pe, S .o ft/ft
10. Average velocity, V (figure 3-1) e, ft/s
L Totals:
o= Te= 3600V
Segment ID
12. Cross Sectional Flow Area, a ..., ft?
13. Wetted Perimeter, PW .o ft
14. Hydraulic Radius, r = a/PW .oceeeeeie e, ft
15. Channel SIOPE, S ..o e fi/ft
16. Manning's Roughness Coefficient, N .....c.oocovniiiinineens
17. 1490 Compute V............ ft/s
n
18. Flow Length, L vveiviiicee e e ft
19. L Totals:
T =
3600V
20. Watershed ar subarea T, or T,
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KL

GRASS

0.15

1000

3.36

0.01

1.327

Ti(hr)

1.327

LM

u

3760

0.005

1.141

0.915472

Ti(hr)

0.915

2.24




SUB-AREA 5
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. sirface Description (fable 3-1)  wnmnaassmmrmmumemas
2. Manning's Roughness coefficient,n (table3-1)
3. FlowLengthy b co s anssnmunsmes g ft
4, 24-hour Rainfall, P ..o in
5, Land SIOPE, S i fi/ft
007(nL) # Totals:
> T by s T.(hr) =
Segment ID ND
7. Surface Description (paved or unpaved) ... U
8. Flow Length, L .o ft 3205
9, Watercourse SIOPe, S .eeieeercnerine e s ft/ft 0.004
10. Average velocity, V (figure 3-1) oo, ft/s 1.020435
L Totals:] 0.872
1 T 3600V T.(hr) = 0.872
Segment ID
12. Cross Sectional Flow Area, a ... ceevvveesevcrvnnnn. ft?
13. Wetted Perimeter, PW ..o ft
14. Hydraulic Radius, r = a/PW ..cccooiieieiise e ft
15. Channel SIope, S ..o fi/ft
16. Manning's Roughness Coefficient, n ...,
17, L49rs™" Compute V............ ft/s
n
18. Flow Length, L ..o e ft
19. o L Totals:
v 3600V T, (hr) .
20, Watersheo OrSUBATER T 0T Ty s s s Hr 0.87

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
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TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 6
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1)
2. Manning's Roughness coefficient,n (table3-1)
3. Flow LEngth, L s asmiss s ft
4. 24-hour Rainfall, P ..., in
5. Land Slope; s anmmmsmmsines mvisssismsivssinos fr/ft
.007(nL)® Totals:
6. i 5 4
P2 s
Segment ID
7. Surface Description (paved or unpaved) ...
8. Flow Length, L oo ft
9. Watercourse Slope, $ e e ft/ft
10. Average velocity, V (figure 3-1) ..o ft/s
i Totals:
11, Ty =
3600V
Segment ID
12. Cross Sectional Flow Area, @ ....ocoooveveveineeecenne ft’
13. Wetted Perimeter; PW i asmssissmssasssimsers ft
14. Hydraulic Radius, r = a/PW .o ft
15. Channel SlIope, S wsasimmainastsm s ft/ft
16. Manning's Roughness Coefficient, n ......cccoocinvveceninn,
2/3 1/2
17. LAy % Compute V............ fi/s
n
18. Flow Length, L .o ft
19. L Totals:
T =
3600V
20. Watershed or subarea T, or T,
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T (hr)

BC

u

585

0.135

5.928194

0.027

T, (hr)

0.027

0.44
0.47




Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID PQ
1. Surface Description (table 3-1) GRASS
2. Manning's Roughness coefficient,n (table3-1) 0.15
3. Hlow Lenath; L s o ft 1000
g 28-K001 BATAI, P s piitaiars minimainsag in 3.36
5. Land SIOPE, 5 cciiiieininn e fe/ft 0.01
) .007(nL)*® Totals:| 1.327
& T= p, s T (hr) = 1.327
Segment ID am
7. Surface Description (paved or unpaved) ... u
8. Flow Length, L .o ft 1751
9. Watercourse slope, S ..o ft/ft 0.007
10. Average velocity, V (figure 3-1) i ft/s 1.349909
L Totals:] 0.360
11. Ty =
3600V T, (hr) = 0.360
Segment ID
12. Cross Sectional Flow Area, @ «oooooeveecvcececiecens ft’
13. Wetted Perimeter, PW .o e ft
14. Hydraulic Radius, T==a/PW .:umimimaiiamieii ft
15. Channel SIoPe, S . ft/ft
16. Manning's Roughness Coefficient, N ....cccoovorneciciiinnc
17. 1'49'-:/351/2 Compute V........... ft/s
18. Flow Length, L oo ft
19, ~ L Totals:
Te= 3600V T.(hr) =
20. Watershed orsubarea T; OF Tpaswmmammmmasma s Hr 1.69

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 7
December-2012
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Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID 0Q
1. Suiface Descriptioni(fable-3-1) saswssmnpannsais GRASS
2. Manning's Roughness coefficient,n (table3-1) 0.15
3: Flow Lerpth, L i ft 1000
&, 28-RoUF RaAINTAIL P .....communssnsmsnesssesns ssvsssiszaisaitismin in 3.36
5 Larith SIape,is s ooty ft/ft 0.01
; - .007(nL)® Totals:| 1.327
' . p,°s" Ti(hr) = 1327
Segment ID
7. Surface Description (paved or unpaved) ...
8. Flow Length, L. e ft
9. Watercourse SIOPe, S .o e f/ft
10. Average velocity, V (figure 3-1) ..o ft/s
B L Totals:
- Tes 3600V T.(hr) = 0.000
Segment ID
12. Cross Sectional FIow Area, a ....cccoevevvveesneinerennes ft?
13. Wetted Perimeter, PW ..o e ft
14. Hydraulic Radius, r=a/PW ..o, ft
15: Chanhel SIBES s fr/ft
16. Manning's Roughness Coefficient, n ...
17. 149%™ CoOMPULE Voo ft/s
n
18. FIOW LENELH, L woveereeeriiie e s e ft
19. L Totals:
Te= 3600V Thr) =
20, Watershied or SUbaraa ToOr Ty st s iy i g savras e s o Hr 1:33

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 8
December-2012
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TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 9
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1) .,
2. Manning's Roughness coefficient,n (table3-1) -
3. Bl CEREER; Laummmmnnmemmmmmarsavnmss ft
4. 24-hour RAINfall, P ovvei e e in
. Land SIoPe; St sissmmms i mssssinisassssnens nosss fi/ft
007(nL)® Totals:
6. = o
P2 s
Segment ID
7. Surface Description (paved or unpaved) ...,
8. Flow Lengthi L aasmnsiss s mseesmssmmss o ft
9. Watercourse slope, S ... ft/ft
10. Average velocity, V (figure 3-1) ....ooviiiiiinnns ft/s
L Totals:
11. Ty=
3600V
Segment ID
12. Cross Sectional FIow Area, @ .....oocovceeeeeveneecennines ft’
13. Wetted Perimeter, PW ..o ft
14. Hydraulic Radius, r = a/PW ....ccoomnninieiiceens ft
15. Chanriel SIope; §.ssammamarisssrossrons ft/ft
16. Manning's Roughness Coefficient, n .......ccooviiiicin
17 1.49r:/351/2 Compute V............ ft/s
18. Flow Length, L oo ft
19. L Totals:
T 3600V
20. Watershed or subarea T  or T,
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T, (hr)

ME

u

3493

0.003

0.883723

1.098

T.(hr)

1.098

1.10




SUB-AREA 10
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1}) .o
2. Manning's Roughness coefficient,n (table3-1) ...
3. Elow: Bength, bunenmrenemmaemaansamsnwassross ft
4. 24-hour Rainfall, Pt e e in
5. Land SIOPe, S cooviee e fe/ft
.007(nt)® Totals:
6. T, = o
p27s T, (hr) =
Segment ID RE
7. Surface Description (paved or unpaved) ..o u
8. Flow Length, L ..o ft 1039
9. Watercourse slope, S ..oooviiciiniie e e ft/ft 0.005
10. Average velocity, V (figure 3-1) oo ft/s 1.140881
L Totals:] 0.253
11. T,.=
3600V Ti(hr) = 0.253
Segment ID
12. Cross Sectional Flow Area, @ ..o, ft’
13. Wetted Perimeter, PW ..o ft
14. Hydraulic Radius, r = a/PW ..o ft
15; ‘Channgl SlIoHe; § cuawmmmmmmemmsm s ft/ft
16. Manning's Roughness Coefficient, N ......ccoveieiincens
1 1.49r:/351/2 Compute V............ ft/s
18. Flow Length, L oo e e ft
19. L Totals:
Tes 3600V T, (hr) =
20, Watarshied orsUbarea To OF Te i sy s Hr 0.25

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
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SUB-AREA 11
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1) .
2. Manning's Roughness coefficient,n (table3-1) ...
3. Flow Length, L oo ft
4., 24-Notr Rainfall: Pluainasmnnmsmsssaaassssis in
5. Land S0, 5....aumrsnmaminniins s ft/ft
.007(nL)® Totals:
- . p,’s" T -
Segment ID
7. Surface Description (paved or unpaved) ........ccccceiiinennnnn,
B, TEIOMELETBEIIL 1oone ronsnysbesstinsims i i dE B o 5 ft
9. Watercourseslope, s mmamummrnsvas ft/ft
10. Average velocity, V (figure 3-1) oo, ft/s
L Totals:
AL L 3600V T (hr) =
Segment ID DE
12, CrossSectional FIow Ared; Snuuns mseninmin ft’ 788
13. Wetted Perimeter; PW ..ocaaminsimimmiaiiis ft 178
14.. Hydraulic Radius, r=aPW . aimisms: ft 4.427
15. Charingl SI6pe; §iuunmmmnnennamasninsn fi/ft 0.0055
16. Manning's Roughness Coefficient, n ..o 0.15
17. 1.49r"s'" Compute V............ ft/s 1.99
n
18. Flow LENpth, Lawmmmsmmnsnanmmuinasassssis ft 3311
19. i L Totals:] 0.463
o 3600V T (hr) = 0.46
20. Watershed or subarea T, OF T; oot e st e Hr 0.46

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
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Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID ST
1. Surface Description (table 3-1) e GRASS
2. Manning's Roughness coefficient,n (table3-1) ... 0.15
3: Flow LEngthi b s, ft 1000
4. 24-hour Rainfall, P oo e v in 3.36
5. LANHSIONE, 8w ft/ft 0.006
. 007(nL)*® Totals:| 1.628
> . P, T.(hr) = 1.628
Segment ID TE
7. Surface Description (paved or unpaved) ... u
8. Flow Length, L oot ft 1471
9. Watercourse slope, 5 ..o e, ft/ft 0.006
10. Average velocity, V (figure 3-1) oo ft/s 1.249773
L Totals:] 0.327
s Tes 3600V Thr) = 0.327
Segment ID
12. Cross Sectional FIOW Area, @ ..oc.cooeveeevvvecevvesennnn, ft?
13. Wetted Perimeter, PW ..o ft
14. Hydraulic Radius, r = a/PW .oocoeeieii e, ft
15. Channel SIope; s v nanussamms o ft/ft
16. Manning's Roughness Coefficient, N .....cccoooeeeeiin i,
1 1.49!’:351/2 Compute V......cceee ft/s
18. Flow Length, L ..o ft
19. L Totals:
T, =
3600V T (hr) =
20 Watershed orsubarea T, OF Ti visnrasme s s s i Hr 1:95

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
SUB-AREA 12

December-2012
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TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 13
December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Suiface Description(table 3-1) cccnniianinisesmession:
2. Manning's Roughness coefficient,n (table3-1)
2, Flowi Length; L ousmssmsssms ammssisis smssrssrin ft
4, "24-hour Bainfall P cimummmmsnn s in
5. Land SIOPE, $ .o ft/ft
.007{nL)‘8 Totals:
6. = =3
P2 s
Segment ID
7. Surface Description (paved or unpaved) ..o
8. Flow Length, L oo ft
9. Watercourse SIOPe, S oo fi/ft
10. Average velocity, V (figure 3-1) .ceivereirienns ft/s
L Totals:
11. T =
3600V
Segment ID
12. Cross Sectional FIow Area, @ .ooveoveeeeeeeeeeena, ft’
13. Wetted Perimeter, PW ..o, ft
14. Hydraulic Radius, F=a/PW v simcismsimmss, ft
15. Channel SIoPe, S .o e ft/ft
16. Manning's Roughness Coefficient, n ..coooccviiiiininniinn
17. 1.49rs™ Compute V ft/s
n
18. Flow Length, L .o ft
19. _ L Totals:
Te= 3600V
20. Watershed or subarea T, or T,
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T, (hr) -
UE
U

1503

0.0032

0.912705

0.457
T, (hr) = 0.457
Tt(hr} =

Hr 0.46




Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID VW
1. Surface Description (table 3-1) e eeses s rmsss e enenees | GRASS
2. Manning's Roughness coefficient,n (table3-1) ... 0.15
3. FlowLength; Lo ft 1000
4, 24-hiour Bainfall, P oo s in 3.36
5. Land SIOPe, § v e fe/ft 0.006
) .007(nt)® Totals:| 1.628
° £ psos? T, (hr) = 1.628
Segment ID WE
7. Surface Description (paved or unpaved) ... u
8. Flow Length, L .o ft 1833
9. Watercourse slope, s ... e fi /ft 0.006
10. Average velocity, V (figure 3-1) oo, ft/s 1.249773
L Totals:] 0.407
s Te= 3600V Thr) = 0.407
Segment ID
12. Cross Sectional FIow Area, @ .ocoeeeeveveecveseeniees fit?
13. Wetted Perimeter, PW oo ft
14, Hydraulic Radius, r = a/PW ... ft
15. Channel SIope, S .o ft/ft
16. Manning's Roughness Coefficient, n ...
17. 1'49:2!/351/2 Compute V............ ft/s
18, EIGWILBABEN, L .......omsiimin o e assy ft
19. B L Totals:
T= 3600V T, (hr) =
20, ‘Watarshed orsubdarea Toor Ty wmusssmmimmmasesssmans sy Hr 2.03

TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)

SUB-AREA 14
December-2012
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TIME OF CONCENTRATION (Tc)/TRAVEL TIME (Tt)
SUB-AREA 15

Attachment D

December-2012
Project:  Barton Creek Ranch
Location: Farmington, CA
Segment ID
1. Surface Description (table 3-1) .
2. Manning's Roughness coefficient,n (table3-1)
3. Flow Length, L .o, ft
4. 24-hour Rainfall, P .ussssnmaaisrissssns in
5. Lt SION8; S svmssmavonvomois s s s wimms fi/ft
007(nL)® Totals:
. . p,’s* ThD -
Segment ID
7. Surface Description (paved or unpaved) ......ccoccoerneennn.
8, FIGW LEABLR, L .o nsiemmansmi s i iy fi
9, Watereourseslope: Suwanmmmunmswassasss fu/ft
10. Average velocity, V (figure 3-1) v ft/s
L Totals:
1 L 3600V T.(hr) =
Segment ID EF
12. Cross Sectional FIow Area, a .....ocooovvceveceieneneeenen, ft’ 788
13. Wetted Perimeter, PW ... e ft 178
14. Hydraulic Radius, F= afPW e i ft 4.427
15; 'ChANHE S0P E:S comrumanmim s e ft/ft 0.005
16. Manning's Roughness Coefficient, n .....ccooiivninnnn 0.15
17, 1'49::/35”2 Compute V... ft/s 1.89
18 Flow Length; Lasnummmmmnnapanmes s ft 4565
19. L Totals:] 0.670
L 3600V T(hr) = 0.67
20. Watershed or subarea T, OF Tp i e oo Hr 0.67
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CULVERT DESIGN

100-YEAR EVENT
December-2012

Attachment D

CHANNEL GEOMETRY

Ah=hL1-2+(V2/2g)

Culvert Calculations

Equation

Ah = (k, + (29.2n°L/RhY) + 1) * v¥/2g

Where, Q; =

Ah =

Total Peak Flow

Peak Flow through each pipe (2 pipe system)
Area of Pipe

entrance coefficient

Friction Factor

Length of pipe

Hydraulic Radius = D/4

Velocity = Q/A

Gravity

Head loss

Diameter of Culvert:

Ry

Ah

3.5ft

155.3 cfs

77.7 cfs
9.6 sf
0.5
0.012
40 ft
0.88 ft
8.07 ft/s
32.2 ftfsn2

1.722 ft
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meci2

ENGINEERING MEMORANDUM
1242 DUPONT COURT + MANTECA, CALIFORNIA 95336 =+« TEL: 209.239.6229 - FAX: 209.239.8839
DATE: July 3, 2013

PROJECT: Barton Ranch Farm Crossing JOB NO: 12-048
At Littlejohn’s Creek

FROM: Tony Marshall, P.E. E-MAIL: tony@mcreng.com

TO: Ashley Cousin E-MAIL: Ashley.Cousin@water.ca.gov
Water Resource Engineer PHONE: (916) 574-2380

Central Valley Flood Protection Board
3310 El Camino Ave., Room 151
Sacramento, CA 95821

The purpose of this technical memorandum is to provide additional hydraulic information &
documentation to supplement the Hydrology/Hydraulics Report prepared by MCR Engineering
for this project, dated December 5, 2012.  Specifically, the Central Valley Flood Protection
Board (CVFPB) asked us to address four specific concerns. These concerns are listed below
along with our response:

1. Why was a hydraulic model not prepared for this project and/or why it is not appropriate for
this project to do so?

The proposed project is a simple farm access crossing. After inspecting the site and reviewing
topographic maps and the contributing watershed, we were convinced that the cost to prepare
a full hydraulic model of the channel is simply not justified. The majority of the flow passing
through the creek at the project location must first pass under Henry Road (upstream of the
project) through two culverts; a 24” concrete culvert and a 36” CMP culvert. By installing two
42" RCP culverts at the project location, we will be providing more than double the combined
capacity of the two upstream culverts.

2. Provide justification that this project will not result in any adverse hydraulic impact, that the
post-project conditions will not be worse than the existing conditions.

In lieu of a full hydraulic model, we prepared a TR-55 hydrograph using the tabular method, to
estimate the flow in the creek at the project location during a 100-yr storm event. We knew
that this method would give us very conservative results in terms of flow, because in order to
use this method, we had to oversimplify the watershed and sub-shed areas considerably. Our
main purpose in preparing the model was to determine how the watershed functions and
where the flows in the creek at the location of the project originate.

CIVIL ENGINEERING = SURVEYING & MAPPING = PLANNING & ENTITLEMENTS - CONSTRUCTION MANAGEMENT
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ENGINEERING MEMORANDUM

1242 DUPONT COURT - MANTECA, CALIFORNIA 95336 - TEL: 209.239.6229 -+ FAX: 209.239.8839

What we learned from these calculations is that the flow passing under Henry Road through the
24” and 36” culverts represents roughly two-thirds of the flow at the project site. The
hydrograph estimates the flow across Henry Road (through the two culverts) to be a combined
100 cfs. The estimated flow at the project site is 155 cfs, or approximately 55% more than the
flow crossing Henry Road.

3. Provide justification that these culverts will pass the existing design flow without creating
tail-water effects that will inundate adjacent properties.

Prior to the construction of the Farmington Dam, this portion of Littlejohn’s Creek (from the
Dam to the junction of Rock Creek) carried much larger flows than it does today. The dam
releases into Rock Creek, and so this portion of Littlejohn’s creek has been cut off from the
historic upstream flows. Consequently, the natural channel is significantly larger than it needs
to be. Upstream of the project site the channel varies in width, but maintains well defined
banks. The bottom of the channel is consistently at least 6 feet below the banks. All farming
lands and structures are well above the banks. The average width of the channel in this area is
about 50 feet, and the overall slope (from Henry Road to the project site) is 0.12%. The channel
bottom is mostly gravel and dirt, with wild grasses growing in it. Assigning at manning’s
roughness coefficient of 0.05 (Maximum High Grass, Chow, 1959), and modeling this
configuration yields a water depth of about 24 inches to carry the 100-yr flow calculated by our
hydrograph. This leaves approximately 4 feet of freeboard in the natural creek during a 100-
year event.

The proposed, dual 42” pipes will be set at a slope of .02. At this slope these two pipes can
carry approximately 142 cfs each under gravity conditions (open channel flow), for a total
capacity of 284 cfs, well beyond the calculated 100-yr flow of 155 cfs. However, in the event
that downstream conditions prevent open channel flow, and these two pipes are fully
submerged, they will function as culverts. In this case, our original report demonstrates that it
will take approximately 1.72 feet of head difference across the road to discharge 155 cfs
through these two pipes. Even under these conditions, the upstream properties will not in
danger of being inundated, as there is plenty of freeboard available in the existing creek. The
channel invert at Henry Road is approximately 9 feet higher than the channel invert at the
project site. So, a 1.75’ jump in the hydraulic grade line at the project site will certainly resolve
itself prior to the Henry Road crossing.

4. Provide any other calculations used in sizing these culverts.

See “Exhibit A” for channel calculations. Pipe capacity under open channel flow below:
Q = (1.49/n)A(Rh*3)5*?

Q =(1.49/.013)(3.14*1.75*1.75)((1.75/2)*3).02/2

Q=142.6cfs

CIVIL ENGINEERING = SURVEYING & MAPPING = PLANNING & ENTITLEMENTS - CONSTRUCTION MANAGEMENT
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EXHIBIT A
100 YR CHANNEL FLOW EVENT

CHANNEL GEOMETRY
W \l
5
\ z z b= Bottom Width = 50.0 ft
d d = Depth of Flow = 24.0in
w = Top Width = 54.0ft
Y Z = Side Slope =11
S »
_ Longitudinal - 012%
Slope
L \l
HYDRAULIC CALCULATIONS
Channel Information
a = Cross-Sectional Area = 104.00 SF
P = Wetted Perimeter = 55.66 ft
Ry = Hydraulic Radius = 1.87 ft
= Slope = 0.12 %
= Manning Roughness Coefficient = 0.05
Velocity and Flow Rate
V= Velocity = (1.49/n)*R,>?*s** = 1.57 ft/sec

Q = Volumetric Flow Rate (V x a) = 162.87 cfs

MCR Engineering, Inc. July 3, 2013





