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Meeting of the Central Valley Flood Protection Board 
June 24, 2011 

Staff Report – Informational Briefing 
California Department of Parks and Recreation 
Singh Unit Restoration Project, Butte County 

 
 
1.0 – ITEM  
 
To brief the Board on California Department of Parks and Recreation proposal to 
restore a 43-acre parcel (Singh Unit) by removing berms, removing non-native 
vegetation and replacing with riparian vegetation and native grasses within the 
Sacramento River Designated Floodway on the left (east) bank of the Sacramento River 
in Butte County (see permit application, Attachment B). 
 
2.0 – APPLICANT  
 
California Department of Parks and Recreation (CA State Parks). 
 
3.0 – LOCATION  
 
The project is located in the Sacramento River designated Floodway west of Chico and 
south of Sacramento Avenue just north of the Mud Creek Boat Launch Ramp on the 
Sacramento River in Butte County. (See Figures 1 & 2, Attachment A). 
 
4.0 – DESCRIPTION  
 
The applicant proposes to restore a 43-acre parcel (Singh Unit) by removing two 
existing berms (east berm is approximately 1,000-feet-long by 45-feet-wide and 11-feet-
high, southwest berm is approximately 300-feet-long by 25-feet-wide and 3-feet-high); 
remove an orchard; and plant a riparian forest and native grasses within the Designated 
Floodway (River Mile 194) of the left (east) bank of the Sacramento River, to establish a 
day-use park on the site with interpretive trails. 
 
5.0 – PROJECT ANALYSIS 
 
5.1 – Detailed Project Description and Objective 
 
CA State Parks is proposing this project to provide habitat restoration and establish a 
day-use park on the site with interpretive trails within the Bidwell-Sacramento River 
State Park, west of the City of Chico, California.  The main project objective is to restore 
natural topography and vegetation on the Singh Unit.  The detailed work proposed to 
achieve this objective consists of the following items (see Figure 3, Attachment A): 
 

• Removal of two man-made berms, 
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• Removal of a walnut orchard, 
• Removal of non-native vegetation, 
• Restoration of the following plant communities: 

 
o Valley Oak Riparian Forest (18.9 acres) 
o Mixed Riparian Forest (6.1 acres) 
o Cottonwood Riparian Forest (3 acres) 
o Grassland Buffer (3.2 acres) 
o Flow-through meadow (2.3 acres) 

 
Because the Singh Unit is located near the confluence of the Sacramento River, Big 
Chico Creek and Mud Creek, this site is a candidate for restoration.  However due to 
this confluence, the site is also sensitive to potential hydraulic changes resulting from a 
restoration project.  The protection and restoration of habitat on this parcel would aid in 
the recovery of special status species, rehabilitate natural processes along the river, 
and improve water quality. 
 
The proposed project area is owned and managed by CA State Parks as a walnut 
orchard at this time.  The applicant is requesting a change in existing land use from this 
walnut orchard to riparian habitat as a public Bidwell-Sacramento River State Park 
system day-use recreation area with interpretive trails.  The project is located in-
between the 20-year and 100-year Sacramento River Designated Floodways (see 
Figure 4, Attachment A). 
 
5.2 – Hydraulic Analysis 
 
The project’s hydraulic consultant, Ayres Associates, Inc., under the direction of Mr. 
Thomas W. Smith, PE, GE, performed two-dimensional (2D) hydraulic modeling on the 
proposed project, and summarized their results in their report, Hydraulic Analysis for 
Flood Neutrality on the Nicolaus and Singh Properties, May 30, 2008.  The Nature 
Conservancy (TNC) through the Sacramento River Projects office in Chico, California, 
funded the modeling with Mr. Ryan Luster of TNC overseeing the effort. 
 
The 2D modeling tool used was the RMA-2D program, maintained and distributed by 
the US Army Corps of Engineers (USACE), and modified by Ayres Associates.  For 
model running efficiency, the boundary limits for this proposed project’s model were 
constrained to river mile (RM) 191 to RM 196.5, as shown in Figure 1, Attachment D. 
 
The applicant used a 170,000 cfs maximum design flow from the January 1955 flood for 
the Sacramento River in the submitted calculations.  This is significantly less than the 
State’s designated floodway design flow of 260,000 cfs for the 100 year event from 
Hamilton City to Big Chico Creek.  The design flow for the 20 year event is 230,000 cfs 
based on the 1958 flood at Ord Ferry.  No flow data from the 1995 event was available 
for Big Chico Creek and Mud Creek, so simulated flows of 7,500 cfs and 15,000 cfs 
respectively were used.  The model was also modified with 2006 land use data. 
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The existing condition model simulated the 1955 flood flow using post-January 1995 
topography and 2006 land uses. By using 2006 land use assumptions the model does 
not show the actual hydraulic changes the floodway has experienced due to forestation 
of the State Park parcels in this location.  The 20 year floodway was adopted in 1968 
when the downstream parcel was a cultivated field. Today in 2011, the parcel is owned 
by State Parks and is a dense riparian forest.  The submitted model does not show the 
cumulative effect forestation of the State Park parcels has had on increased water 
surface elevation on the other side of the river and increase velocities in the 
Sacramento River leading to scour.  CVFPB staff has also requested the applicant 
provide the standard deviation of the hydraulic model results to document the range of 
the model’s accuracy for this sensitive confluence area of the Sacramento River. 
 
The proposed condition model simulated the impacts of potential land use changes from 
the existing walnut orchard to mostly riparian forest with a grassland buffer along the 
north edge of the property, and a flow-through meadow along an existing swale near the 
west quarter of the property, and removing berms on the Singh property.  Calibrations 
were performed on the previous two studies using this 2D model, one for the initial J-
levee project near Hamilton City to a historical flood flow, and again for the USACE 
project using a more recent flow event.  The model used for this proposed project’s 
analysis is the latest version after the calibration was performed.   
 
Staff’s review of the model results concluded the following: 
 

• The water surface elevation (WSE) differential between the existing and 
proposed project conditions is not apparent because the model does not use the 
1968 floodway land use for the adjacent downstream parcel as the baseline 
condition for the floodway (see Figure 2, Attachment D). 

• Water velocity in the proposed flow-through meadow increases 2.0 feet/sec 
(ft/s), however given a low 1 ft/s existing velocity condition, and planned 
vegetation, the resulting velocity of 3.0 ft/s will not create harmful effects
not considered erosive for grass cover (see Figure 3, Attachment D

 and is 
). 

• The proposed condition model shows a slight increase in water velocities in the 
grass buffer and berm removal areas of 0.5 ft/s and 0.7 ft/s respectively (see 
Figure 4, Attachment D).  The berm removal also slightly reduces velocity on the 
east bank of the Sacramento River next to the project site. 

• The flows in the Sacramento River just south of this proposed project reach 
velocities of up to 9 feet per second.  This is considered to be a “hydraulic hot 
spot” that can cause erosive conditions within the river and river banks.  The 
maximum permissible channel velocity for a sand channel is 4 feet per second to 
avoid significant scouring.  Scouring can erode the riverbank road and deposit 
damaging sand on downstream agriculture field. 

 
At the request of TNC, Ayres Associates, with the help of Mr. Smith, also performed a 
sedimentation and erosion analysis for the proposed project based on a further review 
of the May 30, 2008 report.  Staff’s review of this analysis concluded the following: 
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• Changes to hydraulic velocities are contained within the Singh Unit, except for 
small reductions downstream along the east bank of the Sacramento River, and 
along Mud Creek adjacent to the site. 

• Since there are no measurable changes to water velocity and flow depth for 
property to the north, no changes in sedimentation or erosion are predicted. 

• Existing velocities are approximately 2 ft/s or less, so some deposition may 
already be occurring on the proposed project site. 

• Proposed project velocities are not slower than existing velocities; therefore no 
new areas of deposition are anticipated. 

• There is no change in the depth of flooding for the Singh parcel and on adjoining 
parcels. 

• It is likely that the existing riparian forest downstream of the Singh parcel 
(Peterson Addition) has some control over the overall floodplain hydraulics of the 
area. 

 
CVFPB staff also requested the applicant provide the standard deviation of the 
hydraulic model results to document the range of the model’s accuracy. 
 
5.3 – Geotechnical Analysis 
 
This area of the Sacramento River Designated Floodway does not have any flood 
control project features associated with it, nor does the proposed project plan to 
construct any such features.  Therefore a geotechnical analysis was not performed. 
 
5.4 – Permit Application History & Project Protests 
 
CA State Parks originally submitted an encroachment permit application with the 
Central Valley Flood Protection Board (CVFPB) in 2008.  However changes in 
legislation affecting how the CVFPB operates caused a re-submittal of the application 
by CA State Parks in September 2009.  An additional information request was made in 
to CA State Parks in November 2009, and this information was received in December 
2009 to be evaluated for completeness.  In February 2010 the project was considered 
complete for permit evaluation and a USACE transmittal was sent in late February 
2010.  The adjacent property owners were notified of the proposed project in early 
March 2010.  After this notification, the CVFPB received seven protest letters with 
concerns on flood control in late March 2010 (see Attachment E).  Most of the 
protesters note the potential of increased flooding, sediment deposition and erosion 
resulting from conversion of the existing walnut orchard to riparian habitat.  Some 
protesters cited the example of the Peterson Addition, which reverted to uncontrolled 
non-native species growth upon an area which was previously an orchard.  Without 
proper vegetative plant management, undesirable plants may have created a physical 
barrier to historic flood conveyance patterns upon the Peterson Addition, which can 
cause some of the flood related impacts noted by the protesters in their letters.  In short, 
these local landowners do not wish to see these same impacts repeated at the Singh 
Unit. 
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CVFPB sent an additional permit application information request to CA State Parks on 
March 9, 2010.  CA State Parks responded with the additional information on April 20, 
2010.  A second USACE transmittal was submitted by CVFPB on July 13, 2010 for 
Army Corps staff review to reflect new information submitted by CA State Parks. 
 
As part of a continued CEQA review of the proposed project and the protests received, 
the CVFPB requested CA State Parks to address the issues and concerns presented by 
the protesters in an addendum to the final EIR (see Attachment F).  This was to provide 
clear documentation that the requirements of CEQA had been met for the proposed 
permit.  The addendum was prepared by CA State Parks and CVFPB forwarded it to all 
of the seven protesters, including Butte County, in mid-January 2011.  The CVFPB 
received only one response from a protester regarding the addendum and its contents 
in February 2011.   
 
CVFPB staff notified CA State Parks that per Title 23 regulations, an endorsement from 
the local maintaining agency, which is Butte County in this case, would be needed in 
order for the Board to make an informed decision.  Staff members from the CVFPB, CA 
State Parks, TNC and Butte County met on February 17, 2011 in Butte County to review 
specific Butte County concerns with the proposed project.  On February 18, 2011, CA 
State Parks requested an endorsement from Butte County for the proposed project.  
The Butte County Board of Supervisors met on March 15, 2011 and voted unanimously 
against endorsement of the proposed project (see Attachment G). 
 
As a matter of record, the CA State Parks has prepared, or has contracted with others 
to prepare, the following plans and reports which document the proposed land 
management plans and project impacts for the proposed Singh Unit restoration project: 
 

• The Addendum to the Final EIR addressing protesters concerns. 
• Maintenance and Monitoring Plan for the Singh Orchard Restoration. 
• Hydraulic Analysis for Flood Neutrality on the Nicolaus and Singh Properties. 
• Singh Restoration Sedimentation Review and Analysis. 
• Riparian Habitat Restoration Design and Management Plan – Singh Unit. 
• Long Term Maintenance Plan. 

 
CVFPB staff is satisfied with the maintenance, monitoring and vegetation management 
plans submitted for this proposed project to insure proper long term maintenance.  
However, CVFPB staff is not convinced that CA State Parks has the funding 
mechanisms in place to implement maintenance in perpetuity. 
 
5.5 – Additional Staff Analysis 
 
CVFPB staff conducted a site visit with CA State Parks and TNC staff on December 14, 
2010.  Upon inspection of the existing swale on the Singh property in the walnut 
orchard, which is proposed to become a flow-through meadow as part of the restoration, 
it was observed this same swale continues through the Peterson Addition and ends at 
CA State Parks boat ramp at Mud Creek (see Attachment H).  Because the Peterson 
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Addition segment of this swale was greatly overgrown, CVFPB staff advised CA State 
Parks that maintaining this swale’s hydraulic capacity through the Peterson Addition 
would be in CA State Parks best interest not only for their maintenance efforts on the 
Peterson Addition, but for the proposed Singh Unit Restoration Project as well.  CA 
State Parks did clear out the swale on the Peterson Addition for approximately 100 feet 
in on each end of the swale before the end of 2010 (see photos 1 thru 12, Attachment 
A). 
 
CVFPB staff has researched the history of the Peterson Addition. The property was 
originally purchased by John Bidwell in 1849 and 1851.  In 1901, the property became 
part of a farming subdivision.  By 1937, most of the property was farmed with grain (see 
Attachment X, Figure YY).  According to Rodney Peterson, non-irrigated crops were 
farmed here until 1981.  At that time an almond orchard was installed complete with a 
well and drip irrigation system.  By 1985, flooding had damaged and destroyed much of 
the irrigation system.  Mr. Peterson then abandoned the orchard due to the frequency of 
flooding from the Sacramento River.  Over the next 5 years portions of the orchard were 
removed.  The land remained undisturbed until 1998 when CA State Parks acquired the 
property from Mr. Peterson. 
 
Staff also discovered that in February of 2000, Sacramento River Partners prepared a 
Vegetation Management Plan for the Peterson Addition (VMP), which discussed several 
options for establishing habitat restoration at this site, along with the permitting 
requirements from various regulatory agencies.  In the CVFPB permit section of this 
discussion, it is mentioned that a hydraulic analysis of any adverse project impacts 
prepared by a registered engineer in the State of California may be required, as part of 
the permitting process and project evaluation.  The Topography and Hydrology sections 
of the VMP both mention the existing shallow swale that cuts through the property 
approximately parallel to and 350 feet east of River Road; and that significant water 
continues to flow through this swale as high water recedes in this area. 
 
In August 2000, MBK Engineers, on behalf of CA State Parks, sent a letter to Butte 
County requesting approval of a proposed vegetation enhancement project for the 
Peterson Addition, citing the VMP from Sacramento River Partners, as the reference 
document for maintaining the proposed vegetation.  The VMP restoration plans 
proposed between 9,500 to 9,700 plants depending on the particular habitat restoration 
alternative to be chosen by CA State Parks. 
 
Mr. Stuart Edell of Butte County responded to MBK in November 2000 citing concerns 
of potential impacts to flooding from the proposed project and the lack of a long-term 
maintenance guarantee from CA State Parks to properly maintain proposed vegetation.  
Butte County did not issue a permit for this proposed work; nor did the CVFPB, since no 
application for any of the planting alternatives described in the VMP were submitted by 
CA State Parks to the CVFPB.  However, some restoration plantings (approximately 45 
trees) by CA State Parks were planted within the Peterson Addition without a permit 
from either Butte County or the CVFPB.  From CVFPB staff observations of this site, it 
appears not much in the way of channel vegetation maintenance has occurred over the 
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years since dense growth of non-native vegetation now exists on the site. 
 
If an application was submitted to the CVFPB for the habitat restoration plantings on the 
Peterson Addition, the standard process for evaluating a restoration project permit 
application would require a hydraulic analysis to show adverse impacts from a proposed 
restoration project on any part the State’s Adopted Plan of Flood Control.  The VMP’s 
proposed planting alternatives comprising of 9,500 to 9,700 plants for the Peterson 
Addition would have triggered such an analysis.  It is also likely such an analysis would 
have also recognized the significance of the existing swale and historic flood routing in 
the area.  The hydraulic analysis may have made recommendations to keep the existing 
Peterson Addition swale functioning as the one of the main drainage components for 
this parcel, and to prudently place restoration plants away from this area. 
 
CVFPB staff discovered the patchwork of CA State Park projects within the Bidwell-
Sacramento River State Park, however no such comprehensive park planning 
document exists for the entire park showing a final proposed boundary.  Currently the 
park is split in half by agriculture parcels under private ownership.  The Singh Unit is 
only one segment of a larger park.  CVFPB staff and the public cannot adequately 
assess the overall merits of the Bidwell-Sacramento River State Park or its impacts on 
the State’s flood control system because a comprehensive plan for the entire park was 
not submitted. 
 
The forestation of the Bidwell-Sacramento River State Park is contributing to projected 
high velocities for the Sacramento River in this area.  The hydraulic model showed a 
peak velocity of 9.0 feet per second (FPS) for the Sacramento River channel at this 
location.  The following table provides the maximum mean channel velocities to prevent 
scour for materials found in this area of the Sacramento River: 
 
Material          Max. Mean Channel Velocity  (FPS) 
Fine Sand 2.0 
Coarse Sand 4.0 
Sandy Silt 2.0 
 
This high river velocity will continue to erode the east bank of the Sacramento River, 
thereby damaging the asphalt River Road which jeopardizes public infrastructure and 
emergency service access after flood waters recede.   It will also result in channel 
scouring which will deposit sand on downstream farmlands and other flood channels.  
 
CVFPB staff recommends a comprehensive park plan should be developed for the 
Bidwell-Sacramento River State Park.  However this is a recommendation for future 
overall park planning, and not a code requirement or reason for denial of the 
application. 
 
6.0 – AGENCY COMMENTS AND ENDORSEMENTS  
 
The comments and endorsements associated with this project, from all pertinent 
agencies are shown below: 
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• A 208.10 comment letter was received from the USACE on December 16, 2010 

(see Attachment I for letter).  This letter indicates that the USACE has no 
objections to the project as long as flood conveyance is not impacted.  The 
USACE has also responded that they have received a copy of the operation and 
maintenance plans submitted by the CVFPB per letter condition “b”. 

 
• In a March 2, 2011 letter, the Butte County Board of Supervisors, representing 

the local maintaining agency for the project area, Butte County, did not endorse 
this project for the following reasons (see Attachment J for letter): 
 

• The conversion of prime agricultural land to a non-agricultural use. 
• The uncertainty of annual maintenance funding from the CA State Parks 

to maintain any of the proposed land use changes to insure flood 
neutrality as designed. 

 
Therefore, no project support has been expressed by the local maintaining agency, 
which is Butte County in this case, for this proposed project. 
 
Michael Crump, Director of the Butte County Department of Public Works, has 
requested that the Board direct CA State Parks to forward the permit application to 
Butte County for consideration.  CVFPB staff informed Mr. Crump and all other 
interested parties this project would be heard by the Board as an informational briefing 
at the June 24, 2011 Board meeting. 
 
7.0 – PROPOSED CEQA FINDINGS  
 
The Department of Parks and Recreation, as the lead agency, adopted the Draft 
Environmental Impact Report (DEIR) (SCH No. 2007082160, January 2008), and the 
Final Environmental Impact Report (FEIR) (SCH No. 2007082160, September 2008, 
Addendum January 2011) on the Bidwell-Sacramento River State Park, Habitat 
Restoration and Outdoor Recreation Facilities Development Project, and determined 
that the project would not have a significant effect on the environment.  The Department 
of Parks and Recreation filed a Notice of Determination with the State Clearinghouse on 
October 16, 2008. These documents including the Mitigation Monitoring and Reporting 
Program and project design may be viewed or downloaded from the Central Valley 
Flood Protection Board website at http://www.cvfpb.ca.gov/meetings/2011/06-24-
2011.cfm agenda.cfm under a link for this agenda item. 
 
The Board will act as the responsible agency when the Board considers this project for 
approval or denial. 
 
8.0 – STAFF CONCERNS REGARDING THE PROPOSED PROJECT  
 
CA State Parks has requested a continuance in order to hire a facilitator to address the 
concerns raised by the protestors and Butte County.  CVFPB staff concurs with this 
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approach and therefore supports the request for continuance of the hearing.  However, 
CVFPB staff has expressed additional concerns to CA State Parks regarding the project 
as it is currently proposed.  As described above, CA State Parks has not obtained a 
permit for the Peterson Unit, and has not provided CVFPB staff with all of the 
information that it needs to conduct a thorough analysis of the project.   
 
CVFPB staff concluded the proposed Singh Unit Restoration Project; as a single, stand 
alone riparian restoration project, is a potentially good project for the Sacramento River 
system.  However, because it is part of the overall Bidwell-Sacramento River State Park 
with adjacent agricultural land uses, it is staff’s opinion the hydraulic deficiencies 
identified must be corrected by considering revised restoration planting palettes to 
better fit into the existing area land uses within the area as they are managed today.  
This opinion is supported by research into this proposed project’s permit application 
history and its hydraulic connectivity to the Peterson Addition, which lacks proper 
vegetation management. 
 
For the above reasons, CVFPB staff has developed the following suggestions for CA 
State Parks to consider at this time: 
 

1. Submit a comprehensive Plan for the Bidwell-Sacramento River State park that 
encompasses both the Singh Unit and Peterson Addition for possible habitat 
restoration and to maintain the historical drainage patterns in this area of the 
Sacramento River flood plain. 

 
2. The applicant’s hydraulic analysis should ensure that any restoration works 

planned at Singh do not worsen existing hydraulic velocities or reduce channel 
conveyance in areas identified as “hot spots” in modeling Sacramento River flood 
flows immediately south of the project. 

 
3. Continue the flow-through meadow concept from the Singh Unit through the 

Peterson Addition until it would discharge into Mud Creek. 
 
4. Consider using a revised planting palette which reduces woody plants and 

contains species more compatible with overland sheet flow of flood water. 
 

5. Provide continuous overflow channels for the Sacramento River and Mud Creek 
that are kept clear as horse paths or meadows with outlets that discharge back to 
the main river in a revised plan. 
 

6. Consider managing the orchard in such a way as to allow natural reversion to 
riparian habitat without the expense and hydraulic impact of dense plantings. 
 

7. Establish a dedicated CA State Parks funding line item to fully maintain these 
restoration projects until the restoration vegetation is fully established.  After that, 
actively maintain the flow-through meadow to ensure area hydraulics function as 
designed in a well planned overall Singh Unit / Peterson Addition project. 
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8. Continue to work collaboratively with neighboring landowners and Butte County 
with a goal of achieving a project which is acceptable to everyone.  The 
facilitated public meetings, which CA State Parks plans to conduct, are an 
excellent step in obtaining project acceptance. 

 
 
10.0 – LIST OF ATTACHMENTS  
 

A. Location Maps and Photos 
B. Permit Application No. 18576 
C. Resolution No. 11-30 
D. Hydraulic figures 
E. Protest letters 
F. January 2011 Addendum 
G. Butte County Agenda Item 3.20 
H. Peterson Swale Suggestion 
I. Vegetation Management Plan Swale Diagram 

 
Design/Overall Review:  Jon Tice, P.E. 
Environmental Review:  James Herota 
Document Review:  Mitra Emami, P.E. / Curt Taras, P.E. 
  Eric Butler, P.E. / Len Marino, P.E. 
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Source: Data compiled by EDAW 2007 

 
Aerial Photograph of the Project Site Exhibit 3-2 
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Source: The Nature Conservancy 2007 

 
Singh Unit Restoration Communities Exhibit 3-7 
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Photo 1; looking south at southwest berm proposed to be removed, 12/14/2010.
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Photo 2; looking south along eastern berm proposed to be removed, 12/14/2010.
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Photo 3; looking north along eastern berm proposed to be removed, 12/14/2010.
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Photo 4; looking west near south Singh property border. Note puddles in existing swale / proposed flowthrough meadow location, 12/14/2010.
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Photo 5; looking south near south Singh property border. Note puddles in existing swale / proposed flowthrough meadow location, 12/14/2010.
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Photo 6; looking north along existing swale within the Singh property. Note puddles in existing swale / proposed flowthrough meadow location, 12/14/2010.
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Photo 7; looking west near north Singh property border. Note puddles in existing swale / proposed flowthrough meadow location, 12/14/2010.
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Photo 8; looking south near west Singh property border along River Road, 12/14/2010.
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Photo 9; looking north near west Singh property border along River Road, 12/14/2010.
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Photo 10; looking south down the boat ramp on the Peterson Addition at Big Chico Creek, 12/14/2010.
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Photo 11; prior to DPR's December 20, 2010 project to clear the Peterson Addition swale, looking south from the Singh Unit.
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Photo 12; after DPR's December 20, 2010 project to clear the Peterson Addition swale, looking south from the Singh Unit.

jtice
Text Box
Attachment A



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



jtice
Text Box
Attachment B



 

Hydraulic Analysis for Flood Neutrality     2                                                              Ayres Associates Inc  
Nicolaus and Singh Properties                                                 Engineers/Scientists/Surveyors      
May 30, 2008  Sacramento, CA 

 
   

 
 
    Figure 1.  Location Map showing project area 
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Figure 13.  Water Surface Elevation Differential – Restoration to Existing
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Figure 7. Restoration Conditions Velocity
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Figure 8. Velocity Differential – Restoration to Existing 
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1.0 INTRODUCTION 
1.1 General 
 
This report summarizes the findings of a 2-dimensional hydraulic analysis on the 
Sacramento River from approximate river mile (RM) 191 to RM 196.5 and includes Big 
Chico Creek and Mud Creek, as shown in Figure 1.  This report was prepared to assist 
The Nature Conservancy (TNC) in analyzing of the hydraulic effects of riparian 
restoration and the removal of small berms along Mud Creek within the Sacramento 
River floodplain.   
 
To determine the hydraulic effects of these changes on the floodplain of the river, an 
existing 2-dimensional (2D) hydraulic model was modified and used. The previous two-
dimensional model was developed for TNC to analyze levee setback options and 
restoration (Ayres Associates, 2002).  Then new model included the tributary flows of 
Mud Creek and Big Chico Creek. 
 
The riparian restoration areas and the berms are located on the left side of the 
Sacramento River floodplain at approximately RM 194 – 195 as shown in Figure 2. In 
Figure 2, the land use change areas are outlined, and the yellow lines show the 
locations of the berms. The project area consists of two areas, the northern area is 
known as the Nicolaus Planting Zone, and the southern area is the Singh Planting Zone.  
 
1.2 Purpose and Scope 
 
The purpose of this project was to use an existing two-dimensional hydraulic model to 
evaluate the hydraulic effects of habitat restoration and berm removal. This modeling 
was initially developed and calibrated for the J-levee project. The model was the 
extended and re-calibrated for the U.S. Army Corps of Engineers project (USACE).  For 
more efficiency in running the model, the limits were reduced to RM 191 to 196.5, as 
shown in Figure 1. The project was accomplished as laid out in the scope items listed 
below. 
 

• Develop and calibrate the 2-D hydraulic model to the 1995 Flood Event with the 
updated land use map (2006). Based on the previous 2-D hydraulic model 
developed by Ayres Associates in 2002, the updated model was modified with 
2006 year land use. 

 
• Develop an existing condition hydraulic model – This hydraulic model simulated 

the 1995 flood flow using post-January 1995 topography, river configuration and 
2006 land use.  

 
• Proposed alternative hydraulic model run – This hydraulic simulation analyzed 

the impacts of the potential land use changes and the removal of berms on two 
parcels in conservation ownership in the reach between RM 194 and RM 195.  
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    Figure 1.  Location Map showing project area 
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Figure 2.  Project Area showing Proposed Habitat Restoration Communities 
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Figure 3. Existing Conditions Land Use Figure 4. With-Project Land Use 

2.0 TWO-DIMENSIONAL HYDRAULIC MODEL RUNS 
2.1 Existing Condition 
 
The existing condition hydraulic model represents the land use in 2006 (based on aerials 
developed by the U.S. Department of Agriculture) and the river configuration that existed 
following the 1995 flood events. The existing conditions land use in the project area is 
shown in Figure 3. The model uses the topographic mapping data developed for 
USACE following the 1997 flood event. This run will serve as a baseline for comparison 
to the with-project condition.  
 
2.2 With-Project Condition 
 
The with-project condition model incorporates proposed land use 
changes within two conservation ownership parcels (see Figure 4).  
In the Nicolaus Planting Zone, the land is currently covered by 
orchard, and will be converted to campground and forest, with a 
grassland buffer for the with-project condition. In the Singh Planting 
Zone, the proposed land use change is from orchard to mostly 
riparian forest, with a grass buffer at the north edge, and a meadow 
flow through. The rest of the model has the same land use for both 
the existing condition and the with-project condition.  
 
The with-project condition model also removes the berms along the 
right bank of the Mud Creek, in the Sacramento River floodplain 
near RM 194, and the southern boundary of the Singh property. 
These berms are shown in Figure 2. The sizes and locations of 
berms were field verified by Ayres Associates in May 2007.  
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3.0 HYDRAULIC MODELING 
3.1 General 
 
The 2-dimensional hydraulic modeling tool used for this project was the RMA-2V 
program, maintained and distributed by the USACE and modified by Ayres Associates.  
The program has been used extensively for similar projects on the Sacramento River 
and has proven to be an effective model for representing river flow conditions.  The 
Surface-Water Modeling System (SMS) version 9.2 pre- and post-processor was used to 
develop the model geometry file and to view model results.   
  
3.2       Model development  
 
The geometric definition of the project reach is given in the form of a finite element 
network of triangular and quadrilateral elements, known as a mesh, as shown in Figure 
5.  The elements were sized and oriented to represent hydraulic features, breaklines, 
structures, and topographic changes.  Each element contains corner and mid-side 
nodes, which represent points in space (X, Y, Z) and define the topography of the project 
reach. These nodes were laid out using topographic mapping and aerial photography as 
a reference for element size and orientation. Elevation values were assigned to the 
nodes using a digital terrain model of the river reach.  
 

 
   Figure 5.  Plan view of the Finite Element Mesh 
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3.3 Material Roughness 
 
Material types were assigned to each element based on land use and roughness 
characteristics.  The land uses are represented in the model by Manning’s roughness 
coefficients.  The material types were assigned to each of the elements in the finite 
element mesh using 2006 aerial photograph. A field visit was also made to confirm land 
usage. For each material type, a Manning’s roughness coefficient (n value) was 
assigned to represent a roughness type. These values were determined primarily from 
the previous modeling effort, and originally were derived using standard engineering 
protocols and references. Material types and corresponding Manning’s n values used in 
the model are listed in Table 1.  The land uses for the existing and with-project condition 
is shown in Figures 3 and 4.  The material roughness of the campground is between 
Valley Oak Woodland and Scrub. Therefore, the Manning’s n value of campground is 
determined as the average n of those two materials. 

 
Table 1.  Manning’s Roughness Coefficients 

 
Landscape Description Manning’s Roughness Coefficients 

Levee/Road 0.025 
Main Channel 0.035 

Cultivated Field  0.035 
Pasture/Grassland 0.035 

Creek Bed 0.035 
Pine Creek Bed 0.035 

Sand/Gravel 0.04 
Stony Creek Bed 0.04 

Savannah  0.05 
Scrub  0.10 

Orchard 0.15 
Forest/Riparian 0.16 

Buildings/Structures 0.20 
Valley Oak Woodland 0.12 
Valley Oak Savanna 0.05 

Valley Oak Riparian Forest 0.15 
Cottonwood Riparian Forest  0.16 

Campground 0.11 
 
 
3.4 Boundary Conditions 
 
The hydraulic model for this study extends from River Mile (RM) 196.5 at the upstream 
end to RM 191 at the downstream end, with the lower 3 miles on both Mud Creek and 
Big Chico Creek as shown in Figure 1.  The RMA-2 program requires input parameters 
for the upstream and downstream ends of the model.  
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The upstream flow data used for this model was the peak flow data from the January 
1995 flood event, published by USGS, of 170,000 cfs.  For Mud and Big Chico Creek, 
flow data from the 1995 event was not available, so the channel design flows were 
simulated.  The design flow on Mud Creek was 15,000 cfs and on Big Chico Creek, it 
was 7,000 cfs.  
 
Downstream water surface elevation boundary conditions were referenced from previous 
2-dimensional modeling conducted for the Butte Basin reach of the Sacramento River. 
The water surface elevation assigned to the downstream end of the model was 130.5 ft 
 
3.5 Calibration 
 
Two calibrations were performed by the previous studies, one for the initial J-levee 
project to a historic flood flow and again for the USACE project to a more recent flow 
event. The model used in this project is the latest version after calibration.  
 
 
4.0 HYDRAULIC MODELING RESULTS 
 
The velocity contours for the existing condition and the with-project condition are shown 
in Figures 6 and 7, respectively.  The velocity differential plot is shown in Figure 8. The 
velocity differential equals the existing condition values subtracting from the with-project 
condition values. The velocity contours show that the velocity is between 0.0 ft/s and 3.5 
ft/s in the project areas for both the existing condition and the with-project condition.  
 
For the with-project condition, the land use change causes slight velocity increases.  The 
largest velocity increase is 2.0 ft/s and is located in the meadow flow through passage in 
the Singh property.  The existing velocity in that area is roughly 1.0 ft/s, and as long as 
the passageway remains vegetated, this increase should not have any harmful effects.  
There are increases adjacent to Mud Creek of up to 0. 5 ft/s (from 0.5 ft/s to 1.0 ft/s).  
The grass buffers cause an increase on the west side of the properties, with the greatest 
increase being 1.2 ft/s (from 1.0 ft/s to 2.2 ft/s) at the southern end of the Nicolaus 
Community.  The removal of the berm from the Singh property causes an increase in 
that area of up to 0.7 ft/s (from 0.7 ft/s to 1.4 ft/s) and also slightly reduces the velocity 
on the east bank of the Sacramento River adjacent to the site.  Velocity vector plots for 
existing and with project condition are shown in Figures 9 and 10.   These do not show 
any significant change in the flow path of the river and floodplain. 
 
The water depth plots for the existing condition and the with-project condition are shown 
in Figure 11 and 12, respectively. The water surface differential plot is shown in Figure 
13. The water surface elevation differential shows no increases within either the 
Nicolaus or the Singh Planting Zone.  A decrease of 0.10 ft occurs at the top of the Oak 
Savannah planting within the Nicolaus Community. 
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Figure 6.  Existing Conditions Velocity
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Figure 7. Restoration Conditions Velocity



 

Hydraulic Analysis for Flood Neutrality     10                                                              Ayres Associates Inc  
Nicolaus and Singh Properties                                                 Engineers/Scientists/Surveyors      
May 30, 2008  Sacramento, CA 

 
Figure 8. Velocity Differential – Restoration to Existing 
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Figure 9.  Existing Conditions Velocity Vectors 
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Figure 10.  Restoration Conditions Velocity Vectors 
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Figure 11.  Existing Conditions Water Depth
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Figure 12.  Restoration Conditions Water Depth
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Figure 13.  Water Surface Elevation Differential – Restoration to Existing
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5.0 CONCLUSIONS  
 
 
Based on the analysis performed and results presented in this report, we offer the 
following conclusions. 
 

• The meadow flow-through in the Singh property causes a 2.0 ft/s increase, 
however given the low existing conditions velocities (1.0 ft/s) and planned 
vegetation, a resultant velocity of 3.0 ft/s will not create any harmful effects at this 
location. 

 
• The with-project condition model shows a slight increase in velocities in the oak 

savannah area, campground area, grass buffers, and the locations of berm 
removals.  These are considered less than significant and should cause no 
erosion problems. 

 
• The hydraulic model shows very little change in water surface elevation.  There 

are no increases in water surface as a result of this restoration. There is a small 
section of decrease of about 0.1ft in the Nicolaus Planting Zone. 
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To: Gregg Werner, Senior Project Director - Central Valley and Mountains

From: Thomas W. Smith, PE, GE

Date: January 5, 2011

Re: Singh Restoration Sedimentation Review and Analysis

Project Scope

This review of the proposed restoration on the Singh Unit of the Bidwell-Sacramento River State Park
was requested by the Chico office of The Nature Conservancy as a follow-up to a previous hydraulic
modeling report prepared by Ayres Associates in May, 2008. That report summarized the findings of 2-
dimensional hydraulic modeling and contained graphical outputs showing where changes in vegetation
and land use would be and how that would affect flow paths, velocities and water depths.

However that report did not address, in detail, whether or not there would be changes in sedimentation
and erosion patterns as a result of the proposed project on the Singh Unit. Since the 2008 hydraulic
modeling report was released, neighbors to this Unit have voiced concerns that there may be changes in
sediment and erosion patterns created by the proposed Singh project.

The excerpt below is from a letter sent by Medonca Orchards, Inc (March 25,2010), located to the north
of the Singh Unit which expresses a concern that the proposed land use changes will cause increased
flooding on their parcel:

The type of vegetation and other property changes that is being proposed for t is location
~..ill eve many lead to increased sediment deposits from flood water in the project
property as well as a denser plant habitat which will in result cause increased flooding on

~ tream properties including our land just north of Sacramento Avenue, This i creased
Hooding will make our land less fain able as a result of increased disease I ressure from
increased flooding on our exist" g orchard. Increased flooding will also negatively
in- act public roads and residences in the area. Depending on the degree of changes, the
pn p se modifications could make our farm I. d less usable and restrict its uses for cro
thus reducin. its value. '

RiverSmith Engineering Inc
1004 Corporate Way, Sacramento, CA 95831
Voice (916) 395.4455, Fax (916) 395.4401 Page 1 of 5



The following excerpt from a letter representing the Laura E. Mendonca Revocable Trust (March 17,
2010) expresses concerns that increased sedimentation on the Singh parcel will cause erosion on the
upstream parcel:

The 'natural habit' will slow the flow of water causing it to be redirected as debris builds
up and large amounts of silt are deposited. Since my land is open farmland, water that is
redirected 'win take the path of least resistance, flowing across 111)' land causing extreme
erosion to my property and loss of income for myself.

Hvdraulic Modeling Results

The results in the hydraulic modeling report showed very little change in velocity and water depth over
the area modeled as shown in the figures that follow from the 2008 Ayres Report.

Making the project 'flood neutral" was by design. In developing the final configuration for the proposed
planting on the site, an iterative process was used and the layout was revised until a configuration was
developed that contained any hydraulic changes to the project parcel. This was done by mimicking
existing vegetation roughnesses as nearly as possible (within the hydraulic model) and then making
additional adjustments to the planting scheme where needed to make sure no off-site impacts resulted.

The roughnesses used in the hydraulic modeling process have come from a previously calibrated, 2-
dimensional model performed for the US Army, Corps of Engineers for the proposed setback levee at
Hamilton City.

The values for Riparian Forest and the Cottonwood Riparian Forest are slightly higher than that for
orchard and an open area of grassland was added to maintain the overall flow capacity through the site
and neutral floodplain hydraulics on adjoining parcels.

The largest change is within the grassland area of the Singh Unit and the differential velocity figure
shows an increase of up to 2 fps for this area. This makes the new velocity over the grassed area
approximately 3 fps which is not considered erosive for grass cover.

Effects on Sedimentation and Erosion

Issues of sedimentation and erosion are directly related to floodplain velocities, therefore any changes to
the existing erosion and sedimentation patterns would be the direct result of changes in velocity and, to a
lesser extent, flow depths. A review of the differential velocities plot shows negligible change on any of
the adjoining parcels. There are some changes within the Singh parcel primarily within the grassed
corridor where there is an increase of +2.0 fps (total velocity of approximately 3.0 fps).

For the most part, existing velocities within this floodplain area are less than 2 fps and in the existing
condition some areas of deposition are expected to occur. This will remain the same for the proposed
plan.

There are no measurable changes in flood depth on the floodplain for the before and after conditions, so
no changes are expected in sediment transport in this area in relationship to flow depth.

RiverSmith Engineering Inc
1004 Corporate Way, Sacramento, CA 95831
Voice (916) 395.4455, Fax (916) 395.4401 Page 2 of 5
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Conclusions

Based on a further review of the hydraulic modeling results from the Ayres 2008 Report, I offer the
following conclusions:

1. Most all changes to hydraulics (velocities) within the floodplain are contained on the Singh
parcel, with the exception of a small reduction along the riverbank area downstream of the site
and a small reduction along Mud Creek adjacent to the site.

2. Since there are no measureable changes in velocity or flow depth for the parcel immediately
north of the Singh parcel (Mendonca property), no changes to the existing erosion and
sedimentation patterns are predicted.

3. Overall floodplain velocities in the project area are slow (approximately 2 fps or less) in the
existing condition and as a result, some deposition may be occurring in the presently. This is not
expected to change for the proposed restoration condition.

4. The increased velocity within the grassland corridor on the Singh Unit raises the total velocity to
approximately 3 fps within this area and this is not considered erosive for grass cover.

5. Since there are no major reductions in velocities, no new areas of deposition are anticipated.

6. There is no change in the depth of flooding on adjoining parcels.

7. It is likely that the existing riparian forest downstream of the Singh parcel (Peterson Unit) has
some control over the overall floodplain hydraulics on the parcels of concern.

RiverSmith Engineering Inc
1004 Corporate Way, Sacramento, CA 95831
Voice (916) 395.4455, Fax (916) 395.4401 Page 5 of 5
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