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Meeting of the Central Valley Flood Protection Board 
April 25, 2014 

Staff Report 

Capital Conservation and Mitigation Bank 
Perennial Marsh and Upland Habitat Creation for the Giant Garter Snake 

Yolo County 
 
 
1.0 – ITEM  
 
Consider approval of Resolution No. 2014-10 and Draft Permit No. 18856  
(Attachments B and C). 
 
 
2.0 – APPLICANT  
 
Capital Conservation and Mitigation Bank 
Owners - Ronald D. and Clover A. Smith 
 
 
3.0 – LOCATION  
 
The project is located approximately 10.7 miles south of Interstate 80, 6.5 miles west of 
Clarksburg, and east of County Road 104 at the northern terminus of County Road 107 
within the Yolo Bypass.  The 137-acre site is one mile west of the west (non-flood 
control project) levee of the Sacramento Deep Water Ship Channel, and approximately 
2.5 miles east of the Yolo Bypass west (flood control project) levee. 
(Yolo County, see Attachment A). 
 
 
4.0 – PROJECT DESCRIPTION  
 
The applicant proposes to create approximately 130 acres of perennial marsh and 
upland habitat inside of the Yolo Bypass.  The 137-acre Capital Conservation Bank 
Project includes water delivery channels, shallow wetlands, and raised areas suitable 
for the Giant Garter Snake. 
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5.0 - AUTHORITY OF THE BOARD 
 
California Water Code § 8534, 8590 – 8610.5, and 8700 - 8710 
 
California Code of Regulations, Title 23 (Title 23) 
 

• § 6, Need for a Permit 
 
• § 13, Evidentiary Hearings 
 
• § 112, Streams Regulated and Nonpermissible Work Periods 
 
• § 136, Supplemental Standards for Yolo Bypass and Sutter Bypass 

 
 

6.0 – PROJECT ANALYSIS 
 
The proposed project, known as the Capital Conservation and Mitigation Bank (CCB), 
will be the first phase of a potential two-phase Giant Garter Snake (GGS) Mitigation 
Bank.  Phase 2, which will be located immediately adjacent and north of Phase 1, may 
be implemented following the successful completion of Phase 1 based on the market 
demand for GGS conservation credits.  Application No. 18856 covers only Phase 1 of 
the CCB Project.  Phase 2, if economically feasible, will be considered under a future 
encroachment permit application.  If Phase 1 is approved the proposed CCB Project will 
provide federal conservation credits for projects affecting the GGS or its habitat within 
the north Delta and adjacent areas. 
 
The proposed CCB project is located within the Yolo Bypass and will convert existing 
fallow agricultural land to perennial marsh and upland habitat for the GGS.  The GGS 
habitat will be constructed by excavating on-site soils within the upper five feet and 
placing the excavated soils as compacted embankment fill slopes throughout the project 
site.  Based on the proposed grading plan, the maximum height of embankment slopes 
is approximately 22 feet.  The maximum gradient of embankment slopes will be 
approximately 8 horizontal to 1 vertical.  The site will be converted to a mixture of 
shallow to deep water wetlands (0.5 to 3 feet deep) and upland areas (approximately 57 
acres), some of which (3.8 acres) will be constructed to be above the U.S. Army Corps 
of Engineers’ (USACE) design water surface elevation for the Yolo Bypass.  No fill will 
be brought into the Yolo Bypass to construct the project.  Grading plans (see 
Attachment D) show that approximately 3,300 cubic-yards of excess material from the 
project will be spread out evenly (1 to 2 feet) at two separate locations in the future 
Phase 2 area.  In addition, an illegally placed equipment storage pad will be removed 
and spread evenly over the area.  All three areas will be compacted and have 
hydroseed and hydromulch applied. 
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Wetland hydrology for the CCB will be supplied through a series of water supply 
channels.  The water supply channel system would be graded to facilitate gravity flow 
and will be managed through a system of gates and flashboard risers.  During dry 
periods water will be supplied from the Deep Canal that bounds the CCB to the south.  
The Deep Canal is directly connected to the Yolo Bypass Toe Drain and is tidally 
influenced.  A low-lift pump station will pump water from the Deep Canal to the existing 
Highline Canal that bounds the project site to the west.  The water delivery system will 
be designed to facilitate temporary de-watering of individual wetland cells to allow 
vegetation control and sediment removal if necessary.  Approximately 480 cubic yards 
of rock will be placed in the inlet and outlet channels to control erosion. 
 
Vegetation within the constructed wetlands will include tule and a variety of smaller, 
emergent plants.  Tule will be the primary plant within the deeper (1 to 3 feet) portions of 
the wetlands.  They will be planted along the margins of the water supply channels in 
scattered clumps throughout each wetland.  The shallower upland margins of each 
wetland cell (less than 1 foot) will be planted with clusters of low-growing non-woody 
vegetation.  A mixture of California-native perennial grasses and forbs will be planted in 
the constructed upland areas (See Attachment E).  Approximately 620 cubic yards of 
rock will be strategically placed and/or partially buried in the upland areas to provide 
upland basking and refugia for the GGS until natural burrows develop. 
 
Vegetation will be maintained within wetland habitats to provide GGS foraging and to 
ensure the project does not create an obstruction to flood flows in the Yolo Bypass.  
Methods to manage vegetation may include grazing and mowing, hand removal of 
invasive plants, herbicide application, and mechanical removal of vegetation using a 
hydraulic excavator.  Other vegetation management activities such as thinning of tule 
and cattail will also occur on a periodic basis if necessary. 
 
An Interim Management Plan (IMP) has been developed for the short-term 
management, maintenance, monitoring, and reporting activities of the CCB (See 
Attachment F).  The CCB owners and the CCB Manager will be responsible for 
implementation of the IMP.  The IMP builds from the Long-Term Management Plan 
(LTMP, Attachment G) for maintenance of the CCB and will be in effect from the time 
the CCB is established until the non-wasting, perpetual endowment has been fully 
funded for one year, and all performance standards described in the CCB Habitat 
Development Plan have been met (see Attachment H).  The LTMP will ensure that the 
CCB will be operated and maintained as designed in perpetuity.  The non-wasting, 
perpetual endowment will provide funds for the ongoing operations and maintenance of 
the CCB in perpetuity.  It is anticipated that the average annual cost of maintaining the 
CCB will be about $54,000.  The endowment fund will be managed by the Wildlife 
Heritage Foundation (WHF). 
 
America’s Habitats, owned by Mr. Dustin Smith, will be the interim CCB Manager and 
will be actively maintaining the site.  Should the CCB Manager change or if America’s 
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Habitats defaults on the maintenance requirements the endowment fund holder, WHF, 
would be responsible for hiring another company to do the required work.  The Central 
Valley Flood Protection Board can access these maintenance funds through WHF if it is 
determined that the CCB is not being maintained as specified in the LTMP. 
 
6.1 – Hydraulic Analysis 
 
A two dimensional hydraulic model (RMA2) developed by the USACE (2007a) for use in 
permitting and planning within the Yolo Bypass, was used as a basis for assessing the 
potential flood conveyance impacts of the CCB.  
 
In addition to modeling existing conditions both CCB Phases 1 and 2 were modeled to 
assess the potential cumulative flood conveyance impacts on Yolo Bypass water 
surface elevations (WSE).  Phase 1 consists of the southern portion (137 acres) of the 
total 320 acre parcel and is proposed to be constructed first.  There are no formal plans 
to develop Phase 2 at this time but it was included in the modeling analysis to assess 
the potential cumulative impacts of the project as a whole. 
 
A total of five scenarios were evaluated at the project design flow of 490,000 cubic feet 
per second (cfs) to assess the potential hydraulic impacts from the CCB project on the 
Yolo Bypass.  Scenarios included 1) existing conditions, 2a) Phase 1 grazed, 2b) Phase 
1 ungrazed, 3a) Phase 2 grazed, and 3b) Phase 2 ungrazed.  The ungrazed versus 
grazed options considered the potential benefits of vegetation management on upland 
areas only. 
 
Modeling results predict a maximum regional WSE rise of 0.01 feet that includes the 
eastern navigation levee of the Yolo Bypass for the ungrazed scenario.  The regional 
impact is reduced in extent to a localized WSE rise of 0.02 feet (about ¼ inch) along the 
CCB property boundary for the project selected grazed scenario.  Water velocity 
changes of ±0.5 feet per second (fps) are also localized near the project site (See 
Attachment I).  The project will be managed to control vegetation and any associated 
adverse hydraulic impacts using a combination of methods to include grazing, mowing, 
hand removal of invasive plants, herbicide application, and mechanical removal of 
vegetation using a hydraulic excavator. 
 
The hydraulic impact to the Yolo Bypass from the proposed CCB project is considered 
to be insignificant.  It must however be noted that the Department of Water Resources’ 
(DWR) December 2001 Flood Control System Status Report identifies the Channel 
Capacity Status of the Yolo Bypass in the project area as being potentially inadequate 
and the report suggested that additional evaluation was required (See Attachment J). 
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The applicant’s hydraulic analysis was peer-reviewed by a hydraulic engineering firm 
(Pacific Hydrologic Incorporated) retained by Yolo County.  The analysis concluded with 
a finding that, “Provided that annual grazing is maintained, construction of the Capital 
Conservation Bank will not significantly increase flood risks to the health and safety of 
the public, will not significantly increase the risk of flood damage to structures and 
properties, and will not significantly increase risks to off-site channel stability.…”. Per 
the LTMP the project woody vegetation will be removed and vegetation controlled by 
using a combination of mowing and livestock grazing.  
 
6.2 – Geotechnical Analysis 
 
A subsurface exploration was performed at the project site.  Fifteen exploratory test pits 
were advanced to an approximate depth of five feet below the existing ground surface.  
Field density tests were performed using a nuclear gauge at an approximate depth of 
two feet below the existing ground surface at each test pit.  The purpose of the 
investigation was to explore and evaluate the subsurface conditions at various locations 
at the site in order to develop geotechnical engineering recommendations for use in 
project design and construction. 
 
6.3 – Permitted Yolo Bypass Restoration Projects 
 

Permit No. 17280 – Wildlands (Pope Ranch) (issued 2001 - constructed): To 
create 387 acres of marsh habitat to include construction of berms, open 
channels, and roads within the Yolo Bypass.  This GGS Mitigation Bank is 
adjacent to and west of the proposed CCB Project.  All GGS credits have been 
sold for Pope Ranch. 

 
Permit No. 18334 – Wildlands (Liberty Island) (issued 2010 - constructed): To 
degrade approximately 1,700 linear feet of the east-west levee at the northern 
end of Liberty Island within the Yolo Bypass, degrade approximately 2,390 linear 
feet of two smaller interior levees, create tidal channels, place spoil material 
immediately downstream in a north to south direction, seed with native grasses, 
and plant perennial marsh vegetation within the 186-acre Liberty Island 
Conservation Bank and Preserve. 
 
Permit No. 18723 – Wildlands (Liberty Island) (issued 2012 – not yet 
constructed): To degrade approximately 4,200 linear feet of the east-west private 
levee along Shag Slough within the Yolo Bypass, excavate minor breaches and 
small channels, widen and deepen the existing breach on the east-west levee, 
excavate a bench and plant tule plugs along a portion of the northern project 
boundary, and seed existing levee upland areas with native and naturalized 
species. 
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7.0 – AGENCY COMMENTS AND ENDORSEMENTS  
 
The comments and endorsements associated with this project, from all pertinent 
agencies are shown below: 
 

• DWR Flood Maintenance Office (FMO) has not submitted a formal response to 
the proposed project at the writing of this staff report.  If the FMO chooses to 
endorse the project with conditions, the conditions will be incorporated into the 
permit as Exhibit A.   
 
FMO has expressed concerns about mitigation bank projects such as the 
proposed CCB and their potential impacts on FMO’s ability to effectively 
carry out its maintenance responsibilities as specified under California 
Water Code sections 8361 and 12878. 

 
• The USACE comment letter has been received for this application.  The USACE 

District Engineer has no objection to the project, subject to conditions.  The letter 
is incorporated into the permit as Exhibit B. 

 
 
8.0 – CEQA ANALYSIS  
 
Board staff has prepared the following CEQA findings:  
 
The Board, as a responsible agency under CEQA, has reviewed an Initial 
Study/Mitigated Negative Declaration (IS/MND) (SCH Number: 2013042067, April 2013) 
and Mitigation Measures for the Capital Conservation Bank Project prepared by the lead 
agency, Yolo County.  These documents, including project design, may be viewed or 
downloaded from the Central Valley Flood Protection Board website at 
http://www.cvfpb.ca.gov/meetings/2014/04-25-2014.cfm under a link for this agenda 
item.  These documents are also available for review in hard copy at the Board and the 
Yolo County offices. 
 
Yolo County determined that the project would not have a significant effect on the 
environment on March 11, 2014 and adopted Resolution 14-20.  A Notice of 
Determination was filed on March 17, 2014 with the Yolo County Clerk.  Board staff 
independently reviewed the MND and has determined that there will not be significant 
effects because the applicant has incorporated mandatory mitigation measures into the 
project plans to avoid identified impacts or to mitigate such impacts to a point where no 
significant impacts will occur.  These mitigation measures are included in the project 

http://www.cvfpb.ca.gov/meetings/2014/04-25-2014.cfm
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proponent’s IS/MND and address impacts to air quality, agricultural resources, 
biological resources, and cultural resources.  The description of the mitigation measures 
are further described in the adopted IS/MND. 
 
 
9.0 – WATER CODE 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 has considered all the evidence presented in this matter, including the 
original and updated applications and supporting documents, this Staff Report and 
attachments, all other evidence presented by any individual or group, and all letters 
and other correspondence received by the Board and in the Board’s files related to 
this matter. 

 
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 earth work proposed and water delivery 
channels under this permit as regulated by Title 23 have been applied to the review 
of this permit. 

 
3. Effects of the decision on facilities of the State Plan of Flood Control, and 

consistency of the proposed project with the Central Valley Flood Protection Plan as 
adopted by Board Resolution 2012-25 on June 29, 2012: 

 
There will be no adverse effect on facilities of the State Plan of Flood Control as the 
hydrologic and geotechnical impacts from the proposed project are localized and 
considered to be insignificant.  Although the proposed project is located within the 
Yolo Bypass (approximately 2.5 miles east of the west levee and approximately one 
mile west of the Sacramento Deep Water Ship Channel Levee) it is compatible with 
the stated goals of the 2012 Central Valley Flood Protection Plan as the project may 
provide GGS mitigation credits for future projects. 
 

4. Effects of reasonable projected future events, including, but not limited to, changes 
in hydrology, climate, and development within the applicable watershed: 
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The proposed project is located within the Yolo Bypass and habitat for the GGS is 
primarily perennial marsh. The proposed garter snake conservation mitigation bank 
is consistent with the Yolo County General Plan, the open space provisions of the 
Williamson Act, and the applicable County development regulations, including the 
Yolo County ordinance regulating habitat mitigation projects and the Flood Hazard 
Development ordinance. In addition, the project is not reasonably expected to 
significantly conflict with the Yolo Natural Heritage Program (HCP/NCCP). 

 
 
10.0 – STAFF RECOMMENDATION  
 
Staff recommends that the Board adopt (in substantially the form provided): 
 

• Board CEQA findings, 
 

• Resolution No. 2014-10 to conditionally approve Board Encroachment Permit No. 
18856  subject to any  additional conditions that may be warranted by  testimony 
of the Department of Water Resources, Division of Flood Management, Flood 
Maintenance Office, or others, at the public hearing. 

 
and direct the Executive Officer to take the necessary actions to prepare and execute 
the permit and any related documents and to file a Notice of Determination with the 
State Clearinghouse. 
 
 
11.0 – LIST OF ATTACHMENTS  
 

A. Location Maps and Photos 
B. Resolution No. 2014-10 
C. Draft Permit No. 18856 
D. Grading Plan 
E. Planting Plan 
F. Interim Management Plan 
G. Long Term Management Plan 
H. Habitat Development Plan 
I. Hydraulic Report 
J. Flood Control System Status Report Graphic 
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Design Review:  Gary W. Lemon P.E. 
Environmental Review:  Andrea Buckley 
Document Review:  Mitra Emami P.E., Eric Butler, P.E. (Acting Chief Engineer) 
Legal Review:  Leslie Gallagher, Chief Counsel 
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AECOM  Americas Habitats 
Prospectus 10 Capital Conservation Bank Project 

 
Source: Data adapted by AECOM 2010 

 
Regional Project Vicinity Exhibit 1 
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Americas Habitats  AECOM 
Capital Conservation Bank 11 Prospectus 

 
Source: Data adapted by AECOM 2010 

 
Proposed Bank Boundary Exhibit 2 
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STATE OF CALIFORNIA 
THE RESOURCES AGENCY 

CENTRAL VALLEY FLOOD PROTECTION BOARD 
 

RESOLUTION NO. 2014-10  
 

FINDINGS AND DECISION AUTHORIZING ISSUANCE OF 
ENCROACHMENT PERMIT NO. 18856 

CAPITAL CONSERVATION AND MITIGATION BANK 
PERENNIAL MARSH AND UPLAND HABITAT CREATION 

FOR THE GIANT GARTER SNAKE 
YOLO COUNTY  

 
 
WHEREAS, Ronald D. and Clover A. Smith are proposing to construct a perennial marsh and 
upland habitat for giant garter snake bank totaling approximately 137-acres known as the Capital 
Conservation and Mitigation Bank (CCB); and  
 
WHEREAS, the CCB will provide compensatory off-site mitigation for impacts to the Giant 
Garter Snake from future projects; and 
 
WHEREAS, Ronald D. and Clover A. Smith, CCB owners, submitted Encroachment Permit 
Application No. 18856 to the Central Valley Flood Protection Board on March 12, 2013.  The 
CCB project is located approximately 10.7 miles south of Interstate 80, and 6.5 miles west of 
Clarksburg within the Yolo Bypass in Yolo County; and  
 
WHEREAS, America’s Habitats will be the initial CCB Manager and will be responsible for 
maintaining the CCB per the Long-Term Maintenance Plan (LTMP) dated April 2014; and 
 
WHEREAS, a non-wasting endowment fund will be established for conservation easement 
compliance monitoring and implementation of the CCB’s LTMP in perpetuity; and 
 
WHEREAS, Board staff completed a technical review of Permit Application No. 18856, and has 
determined that the proposed project conforms to all Title 23 standards; and 
 
WHEREAS, the U.S. Army Corps of Engineers (USACE) issued a no-objection letter to the 
proposed project dated September 05, 2013, with conditions, that are incorporated into the permit 
as Exhibit A; and 
 
WHEREAS, the Department of Water Resources’ Flood Maintenance Office (FMO) has not 
formally commented on the proposed project due to concerns about mitigation bank projects 
such as the proposed CCB and their potential impacts on FMO’s ability to effectively carry out 
its maintenance responsibilities as specified under California Water Code sections 8361 and 
12878.  Should the FMO choose to endorse the project with conditions, the conditions will be 
incorporated into the permit as Exhibit B; and   
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WHEREAS, Yolo County as lead agency under the California Environmental Quality Act, 
Public Resources Code sections 21000 et seq. (“CEQA”) prepared an Initial Study, Mitigated 
Negative Declaration (IS/MND) (State Clearinghouse No.: 2013042067, April 2013) and 
Mitigation Monitoring and Reporting Plan (MMRP) on the Capital Conservation and Mitigation 
Bank Project (incorporated herein by reference and available at the Central Valley Flood 
Protection Board offices or Yolo County office); and 
 
WHEREAS, Yolo County, as lead agency, certified the IS/MND, adopted mitigation measures 
and a MMRP (incorporated herein by reference and available at the Central Valley Flood 
Protection Board or at Yolo County), approved findings pursuant to CEQA and the CEQA 
Guidelines (incorporated herein by reference); and adopted Resolution 14-20 on March 11, 2014, 
and filed a Notice of Determination with the Yolo County Clerk on March 17, 2014 approving 
the Project; and 
 
WHEREAS, the Central Valley Flood Protection Board has conducted an evidentiary hearing on 
Encroachment Permit Application No. 18856, and has reviewed the application and all 
supporting documentation, the Staff Report of its staff, the documents and correspondence in its 
file, and the environmental documents prepared by Yolo County; 
 
NOW, THEREFORE, BE IT RESOLVED THAT, 
 
Findings of Fact 
 
1. The Central Valley Flood Protection Board hereby adopts as findings the facts set forth in 

the Staff Report. 
 

2. The Board has reviewed all Attachments listed in the Staff Report. 
 
CEQA Findings 
  
3. The Central Valley Flood Protection Board, as a responsible agency, has independently 

reviewed the analysis in the IS/MND, MMRP, and the findings prepared by the lead 
agency, Yolo County, and has reached its own conclusions. 
 

4. The Central Valley Flood Protection Board, after consideration of the IS/MND, MMRP, 
and Yolo County findings, adopts the project description, analysis and Findings which are 
relevant to activities authorized by issuance of Encroachment Permit No. 18856 for the 
Capital Conservation and Mitigation Bank Project. 

 
5. Custodian of Record.  The custodian of the CEQA record for the Board is its Executive 

Officer, Jay Punia, at the Central Valley Flood Protection Board Offices at 3310 El Camino 
Avenue, Room 151, Sacramento, California 95821. 
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Findings pursuant to Water Code section 8610.5 
 
6. Evidence Admitted into the Record.  The Board has considered all the evidence 

presented in this matter, including the original and updated applications and supporting 
documents, this Staff Report and attachments, and all other evidence presented by any 
individual or group, and all letters and other correspondence received by the Board and in 
the Board’s files related to this matter. 

 
7. Best Available Science.  In making its findings, the Board has used the best available 

science relating to the issues presented by all parties. 
 

8. Effects on State Plan of Flood Control.  This project has no effects on facilities of the 
State Plan of Flood Control as the hydrologic and geotechnical impacts from the proposed 
project are localized and considered to be insignificant.  Although the proposed project is 
located within the Yolo Bypass (approximately 2.5 miles east of the west levee and 
approximately one mile west of the Sacramento Deep Water Ship Channel Levee) it is 
compatible with the stated goals of the 2012 Central Valley Flood Protection Plan. 

 
9. Effects of Reasonable Projected Future Events.  The proposed project is located within 

the Yolo Bypass and habitat for the GGS is primarily perennial marsh.  There will be 
minimal impacts to the proposed project from reasonable projected future events. 

 
Other Findings/Conclusions regarding Issuance of the Permit 

 
10. This resolution shall constitute the written decision of the Central Valley Flood Protection 

Board in the matter of Encroachment Permit Application No. 18856. 
 

Approval of Encroachment Permit No. 18856 
 
11. Based on the foregoing, the Central Valley Flood Protection Board hereby conditionally 

approves issuance of Encroachment Permit Application No. 18856 in substantially the form 
provided by the Board Staff as Attachment C of the Staff Report, subject to any necessary 
additional consideration of testimony by the Department of Water Resources, Division of 
Flood Management, Flood Maintenance Office, and. 

 
12. The Central Valley Flood Protection Board directs the Executive Officer to take the 

necessary actions to prepare and execute the permit and all related documents and to 
prepare and file a Notice of Determination pursuant to CEQA for Encroachment Permit 
Application No. 18856. 

 
 
PASSED AND ADOPTED by vote of the Board on _________________________, 2014. 
 
 
 
____________________________ 
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William H. Edgar  
President  
 
 
 
____________________________ 
Jane Dolan 
Secretary 
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DRAFT 
STATE OF CALIFORNIA                           

THE RESOURCES AGENCY 
THE CENTRAL VALLEY FLOOD PROTECTION BOARD 

 
 

PERMIT NO. 18856 BD 
This Permit is issued to: 

 
 Capital Conservation and Mitigation Bank 
  2665 Somey Loop Road      
  Rescue, California 95661 
 
 
 

To create approximately 130-acres of perennial marsh and upland habitat inside 
of the Yolo Bypass.  The 137-acre Capital Conservation Bank project includes 
water delivery channels, shallow wetlands, and raised areas suitable for the Giant 
Garter Snake.  The project is located approximately 10.7-miles south of Interstate 
80, 6.5-miles west of Clarksburg, and east of County Road 104 at the northern 
terminus of County Road 107 within the Yolo Bypass (Section 33, T7N, R3E, 
MDB&M, Sacramento Maintenance Yard, Yolo Bypass, Yolo 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 

Attachment C
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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:  It is 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.  18856 BD 
 
 
THIRTEEN: A copy of this permit (No.18856) shall be included as an attachment to the Capital 
Interim Management Plan and the Capital Conservation Bank Long Term Management Plan. 
 
FOURTEEN: All of the terms in the Capital Conservation Bank Long Term Management Plan dated 
April 2014 (LTMP) are incorporated into this permit. No changes may be made to the LTMP after the 
date of issuance of this permit, unless such changes are approved in writing by the Central Valley 
Flood Protection Board. 
 
FIFTEEN: The permittee and/or subsequent Capital Conservation Bank Manager shall restore the 
project site to the initial as-constructed approved project conditions if the Central Valley Flood 
Protection Board, in its sole discretion, determines that the project negatively impacts flood 
conveyance and/or flood capacities in the Yolo Bypass. 
 
SIXTEEN: The permittee and/or subsequent Capital Conservation Bank Manager will be responsible 
for securing any necessary permits, including those permits incidental to habitat manipulation and 
restoration work completed in the flood control project, and any biological surveying, monitoring, and 
reporting needed to satisfy those permits. 
 
SEVENTEEN: In the event a required permit issued by another local, State or federal agency 
contains terms or conditions that conflict with any of the conditions in this Permit, the permittee and/or 
subsequent Capital Conservation Bank Manager must immediately take steps to resolve the conflict 
and agrees to incur all costs for compliance with local, state and federal permitting and resolution of 
any conflicts. 
 
EIGHTEEN: The activities permitted by this Permit are and forever shall be subordinate to the 
flowage easements held by the Sacramento and San Joaquin Drainage District (i.e. The Central 

Attachment C
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Valley Flood Protection Board). 
 
NINETEEN: If the Central Valley Flood Protection Board, in its sole discretion, determines at any time 
during the life of this permit that the LTMP is inadequate or that the permitee or its designee is not 
maintaining the project per the Capital Conservation Bank Long Term Management Plan, the Board 
shall be entitled to order maintenance of the project and access any and all funds in the endowment 
fund to pay for said maintenance.  The Endowment Agreement must include a provision for Board 
access of funds. 
 
TWENTY: 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. 
 
TWENTY-ONE: The permittee and/or subsequent Capital Conservation Bank Manager 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. 
 
TWENTY-TWO: The permittee and/or subsequent Capital Conservation Bank Manager 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. 
 
TWENTY-THREE: The Central Valley Flood Protection Board and Department of Water Resources 
shall not be held liable for any damage to the permitted encroachment(s) resulting from flood fight, 
operation, maintenance, inspection, or emergency repair of any of the facilities of the State Plan of 
Flood Control. 
 
TWENTY-FOUR: No construction work of any kind shall be done during the flood season from 
November 1st to April 15th without prior approval of the Central Valley Flood Protection Board. 
 
TWENTY-FIVE: The permittee shall be responsible for repair of any damages to the project levee and 
other flood control facilities due to construction, operation, or maintenance of the proposed project. 
 
TWENTY-SIX: Upon receipt of a signed copy of the issued 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. 
 
TWENTY-SEVEN: No material stockpiles, temporary buildings, or equipment shall remain in the 
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floodway during the flood season from November 1st to April 15th. 
 
TWENTY-EIGHT: The excess material, estimated to be 3,311-cubic yards, that will be spoiled in the 
northerly parcel shall be graded uniformly so that no holes or high spots remain. 
 
TWENTY-NINE: Fill material shall be placed only within the areas indicated on the approved plans. 
 
THIRTY: Submitted Grading Plans dated April 10, 2013 show that the proposed project will place 
approximately 1,500 cubic yards of rock inside the Yolo Bypass to control erosion in the water 
delivery channels and for the benefit of the Giant Garter Snake.  An equivalent volume of material will 
be removed and discarded outside the Yolo Bypass and off all Project Works. 
 
THIRTY-ONE: All debris generated by this project shall be disposed of outside the Yolo Bypass and 
off all Project Works. 
 
THIRTY-TWO: The mitigation measures approved by the CEQA lead agency and the permittee are 
found in its Mitigation and Monitoring Reporting Program (MMRP) adopted by the CEQA lead agency.  
The permittee and/or subsequent Conservation Bank Manager shall implement all such mitigation 
measures. 
 
THIRTY-THREE: The U.S. Army Corps of Engineers, the Department of Water Resources, and the 
Central Valley Flood Protection Board or their authorized representatives shall have access to the 
Capital Conservation Bank site at all times. 
 
THIRTY-FOUR: The permittee or subsequent Capital Conservation Bank Manager shall not import 
any State or federally listed, threatened, or endangered species to the project site without prior written 
approval of the Central Valley Flood Protection Board. 
 
THIRTY-FIVE: 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 and/or subsequent 
Conservation Bank Manager shall be required, at permittee's and/or subsequent Conservation Bank 
Manager'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 and/or 
subsequent Conservation Bank Manager does not comply, the Central Valley Flood Protection Board 
may modify or remove the encroachment(s) at the permittee's and/or subsequent Conservation Bank 
Manager's expense. 
 
THIRTY-SIX: The permitte and/or subsequent Capital Conservation Bank Manager shall provide a 
copy of the Annual Report, defined in Section 4.8, Reporting Activities, of the Capital Conservation 
Bank Long Term Management Plan, to the Central Valley Flood Protection Board for review and 
comment. 
 
THIRTY-SEVEN: The permittee and/or subsequent Capital Conservation Bank Manager shall submit 
any proposed material amendment to the Conservation Easement (CE), Conservation Bank 
Agreement (CBA), Interim Management Plan (IMP), Long Term Management Plan (LTMP), and 
Habitat Development Plan (HDP), including any "adaptive management" employed by the permittee, 
to the Central Valley Flood Protection Board for written approval prior to making any such 
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amendment. 
 
THIRTY-EIGHT: The permittee and/or subsequent Conservation Bank Manager may be required, at 
permittee's and/or subsequent Conservation Bank Manager 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 and/or subsequent Conservation 
Bank Manager does not comply, the Central Valley Flood Protection Board may remove the 
encroachment(s) at the permittee's and/or subsequent Conservation Bank Manager's expense. 
 
THIRTY-NINE: If the project, or any portion thereof, is to be abandoned in the future, the permittee 
and/or subsequent Conservation Bank Manager shall abandon the project under direction of the 
Central Valley Flood Protection Board and Department of Water Resources, at the permittee's and/or 
subsequent Conservation Bank Manager's cost and expense. 
 
FORTY: The permittee and/or subsequent Capital Conservation Bank Manager 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 September 5, 2013, which is attached to this permit as Exhibit A and is 
incorporated by reference. 
 
FORTY-ONE: The permittee and/or subsequent Capital Conservation Bank Manager shall comply 
with all conditions set forth in the letter from the DWR Flood Maintenance Office dated April xx, 2014, 
which is attached to this permit as Exhibit B and is incorporated by reference. 
 
FORTY-TWO: Upon completion of the project, the permittee shall submit as-constructed drawings to:  
Department of Water Resources, Flood Project Inspection Section, 3310 El Camino Avenue, Suite 
256, Sacramento, California 95821. 
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DEPARTMENT OF THE ARMY 
U.S. Army Engineer District, Sacramento 

Corps of Engineers 
1325 J Street 

Sacramento, California 95814-2922 

REPLY TO 
ATTENTION OF 

Flood Protection and Navigation Section (18856) 

Mr. Jay Punia, Executive Officer 
Central Valley Flood Protection Board 
3310 El Camino Avenue, Room 151 
Sacramento, CA 95821 

Dear Mr. Punia: 

SEP 0 5 2013 

We have reviewed a permit application by Ronald D. and Clover A. Smith- Capital 
Conservation Bank (application number 18856). This project includes creating 130 
acres of perennial marsh and upland habitat inside of the Yolo Bypass by constructing 
water delivery channels, shallow wetlands, and raised areas suitable for the Giant 
Garter Snake. The project is located approximately 10.7 miles south of Interstate 80, 
6.5 miles west of Clarksburg, and east of County Road 104 at the northern terminus of 
County Road 107 within the Yolo Bypass, at 38.404337°N 121.643257°W NAD83, Yolo 
County, California. 

The Board shall ensure that the design flow of 490,000 cubic feet per second in the 
Yolo Bypass is not compromised by this proposed work. Based on the Board's 
determination that the flood risk reduction project is not compromised by the proposed 
work, the District Engineer has no objection to approval of this application by your Board 
from a flood control standpoint, subject to the following conditions: 

a. That no excavation shall be performed within the floodway during the flood 
season of November 1 to April 15, unless otherwise approved in writing by your Board. 

b. That in the event trees and brush are cleared, they shall be properly disposed 
of either by complete burning or complete removal outside the limits of the project right
of-way. 

c. That no material shall be stockpiled within the floodway during the flood season 
November 1 to April 15, unless otherwise approved in writing by your Board. 

d. That the proposed work shall not interfere with the integrity or hydraulic 
capacity of the flood risk reduction project; easement access; or maintenance, 
inspe?tion, and flood fighting procedures. 

A file (201 0-00119) has been opened because a Section 10 and/or Section 404 
permit may be required. Please advise the applicant to contact the U.S. Army Corps of 
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Engineers, Sacramento District, Regulatory Division, 1325 J Street, Room 1350, 
Sacramento, California 95814, telephone (916) 557-5250. 

A copy of this letter is being furnished to Mr. Don Rasmussen, Chief Flood Project 
Integrity and Inspection Branch, 3310 El Camino Avenue, Suite LL30, Sacramento, CA, 
95821. 

Sincere_ly, 

P-ut !! (PoL"--L-'/~ 
Rick L. Poeppelman, P. 
Chief, Engineering Division 
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1 PURPOSE OF THE INTERIM MANAGEMENT PLAN 

The Interim Management Plan (IMP) for the Capital Conservation Bank (CCB) identifies the 
short-term management, maintenance, monitoring, and reporting activities to be conducted from 
the time the CCB is established until the endowment, described in the Endowment Fund and 
Analysis Schedule (Exhibit D-2 in the BEl), has been fully funded for 1 year, and all 
performance standards described in the CCB Habitat Development Plan (HOP) (Exhibit C-1 in 
the BEl) have been met. The JMP builds from the CCB Long-Term Management Plan (LTMP) 
(Exhibit D-5 in the BEl); additional details regarding the activities described below are contained 
in that document. 

The following entities are responsible for implementation of the IMP. 

Conservation Bank Owner 
Ronald D. and Clover A. Smith 
2665 Sorney Loop Road 
Rescue, CA 95672 
Telephone: 530-676-8867 
Fax: 530-676-8867 
Email: cloverasmith@gmail.com 

~ Conservation Bank Manager 
America's Habitats 
c/o Smith Development and Construction 
7803 Madison A venue #700C 
Citrus Heights, CA 95610 
Telephone: 9 16-966-7325 
Email: d .smith@americashabitats.com 

The Conservation Bank Manager will be responsible for completing all activities described in 
this IMP. All activities described in the IMP will be funded by the Conservation Bank Owner on 
an annual basis until the endowment, described in the Endowment Fund and Analysis Schedule 
(Exhibit 0-2 in the BEl), has been fu lly funded for 1 year, and all performance standards 
described in the CCB Habitat Development Plan (HDP) (Exhibit C-1 in the BEl) have been meL 
Annual costs to implement this IMP are described in the Interim Management Security Analysis 
and Schedule (Exhibit D- 1 in the BEl). The Interagency Review Team (IRT) is responsible for 
authorizing and overseeing the CCB. The IRT consists of the U.S. Fish and Wildlife Service 
(USFWS); the California Department of Fish and Wildlife (DFW) may also be part of the IRT in 
the event the DFW is added as a bank signatory at some point in the futu re. 
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2 MANAGEMENT AND MAINTENANCE ACTIVITIES 

Long-term habitat management and maintenance tasks are described in detail within Section 4.3, 
Section 4.4, and Section 4.5 of the CCB LTMP. In general, tasks to be implemented during the 
long-term management period will be implemented during the interim management period as 
well, with the exception that some tasks, such as maintenance and replacement of water 
management infrastructure, are not expected to be required, and other tasks, such as initial 
management and fine tuning of water levels, are expected to be required more frequently. The 
methods, avoidance and minimization measures, notification requirements, and similar details 
described regarding the implementation of these management and maintenance tasks in the 
L TMP will also apply during the interim management period. Table 1 summarizes 
implementation of these tasks throughout the interim management period. DFW, USFWS, and 
U.S. Army Corps of Engineers (USACE) (collectively, Agency or Agencies) notification 
requirements for all management and maintenance activities shown in Table 1 are summarized in 
Table 3 of the CCB LTMP. 

Capital Conservation Bank 

Interim Management Plan 
3 H. T. Harvey & Associates 

january 2013 

Attachment F



Capital Conservation Bank 

Interim Management Plan 
4 H. T. Harvey & Associates 

January 2013 

Attachment F



) ) ) 
-----

Table 1. Implementation of Management and Maintenance Tasks during Interim Management Period 

Task 

1.1 Manage Water 
Levels 

1.2 Repair and 
Replace Water 
Management 
Infrastructure 

1.3 Remove Sediment 
from Water 
Conveyance Canals 

I .4 Remove Sediment 
from Wetlands 

Capital Conservation Bank 
Interim Management Plan 

Summary of Task 

Adaptively manage water 
levels to fine-tune 
management of water deli very 
system and maintain giant 
garter snake aquatic habitat 
values. Remove debris from 
gates and culverts to maintain 
water flow. 

Repair or replace pipes, 
culverts, screw gates, weirs, 
risers, flashboards, etc. 

Remove sediment from water 
delivery canals to maintain 
conveyance capacity. 

Remove sediment from 
wetlands to maintain target 
water depths. 

Frequency and Intensity 

At least weekly during first 
year of operation and at least 
monthly in subsequent years 
between the months of May 
and September. At least semj-
monthly between October and 
April. 

Not expected to be required 
during interim management 
period but may be required to 
respond to unforeseen events 
(flood, vandalism, etc. ). 

Not expected to be required 
during interim management 
petiod but may be required to 
respond to unforeseen events 
(flood, etc.). 

Not expected to be required 
during interim management 
period but may be required to 
adaptively respond to 
unforeseen events (flood, 
etc.). 

5 

Related PAR Line ltem(s) 

Habitat Maintenance: Inspections: General 
Inspections 

Water Management: Water 
Control:Electricity - Pump 

Water Management: Water Control:Gate 
Maintenance 

Not applicable. 

Unforeseen needs funded through 
Performance Security. 

Not applicable. 

Unforeseen needs funded through 
Performance Security. 

Not applicable. 

Unforeseen needs funded through 
Performance Security. 
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Task 

2.1 Thin Emergent 
W etland Vegetation 

2.3 Treat and Remove 
Woody Vegetation 

2.4 Reduce Grassland 
Biomass 

3. 1 Prioritize and 
Treat Populations of 
[m1asive Plants 

3.2 Remove Muskrat 
Lodges and Beaver 
Dams 

3.3 Control Muskrat 
and Beaver 

Capital Conservation Bank 
interim. Management Plan 

Summary of Task 

Thin aquatic vegetation to 
maintain habitat values. 

Remove woody plants 
(willow, cottonwood, etc.). 

Mow or graze uplands to 
reduce biomass accumulation. 

Hand pulling, small hand 
tools, or herbicides as needed 
to prevent colonization and 
spread of invasive plants. 

Removal as needed to 
maintain water delivery 
system. 

Trap and remove problem 
animals. 

) 

Frequency and Intensity 

Not expected to be required 
during initial management 
period. 

Minimal effort expected 
during initial management 
period. 

Not expected for first two 
years. Once annually 
thereafter, completed between 
July and September. 

Assume 2 times annually 
during the late spring and 
summer months. 

Not expected to be required 
during initial management 
period. 

Not expected to be required 
during initial management 
period. 

6 

) 

Related PAR Line Item(s) 

Not applicable. 

Habitat Maintenance:Exotic Plant 
Control:Spray/Hand Remove 

Habitat Maintenance:Exotic Plant 
Control :Herbicide 

Habitat Maintenance:Periodic Habitat 
Management:Adaptive Management Fund 

Habitat Maintenance:Periodic Habitat 
Management:Adaptive Management Fund 

Habitat Maintenance:Exotic Plant 
Control:Spray/Hand Remove 

Habitat Maintenance:Exotic Plant 
Control:Herbicide 

Habitat Maintenance:Periodic Habitat 
Management:Adaptive Management Fund 

Not applicable. 

Not applicable. 
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Task 

3.4 Coordinate with 
Sacramento-Yolo 
Vector Control District 

4.1 Maintain Gates 
and Signage 

4.2 Patrol 
Conservation Bank 

4.3 Collect and 
D ispose of Trash and 
Refuse 

4.4 Maintain Roads 

4.5 Repair and 
Replace Speed Limit 
Signs 

Capital Conservation Bank 
Interim Management Plan 

Summary of Task 

Coordination as needed for 
stocking of mosquito fi sh or 
other control measures. 

Repair/replace the main, 
locked access gate and replace 
signs that are vandalized or 
damaged. 

Inspect bank to note trespass, 
vandalism, etc., collect and 
dispose of small amounts of 
trash. 

Collect and di spose of larger 
amounts of trash a nd refuse. 

Mow, grade, re-contour, and 
repair roads. 

Replace signs that are 
vandalized or damaged. 
---

) 

Frequency and Intensity 

Minimal effort expected 
during initial management 
period. 

Not expected to be required 
during initial management 
period. 

At least weekly during first 
year of operation and at least 
monthly in subsequent years 
between the months of May 
and September. At least semi-
monthly between October and 
April. 

Once annually between May 
and September. 

Not expected to be required 
during ini tial management 
period. 

Unforeseen needs fu nded 
through adaptive management 
fund. 

Not expected to be required 
during initial management 
period. 

7 

Related PAR Line Item(s) 

Site Construction/Maintenance:Project 
Ma nagement: Supervise/coordinate 

Not applicable. 

Ha bitat Maintenance: Inspections: General 
Inspections 

General Maintenance:Sanitation 
Control:Collection and Disposal 

Habitat Maintenance: Periodic Habitat 
Ma nagement:Adaptive Management Fund 

Not applicable . 

--
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Task 

5. L Control and 
Manage Public Use 

5 .2 Control and 
M anage Scientific Use 

Capital Conservation Bank 
Interim Ma11agem ent Plan 

Summary of Task 

Coordinate and oversee 
requests for public access. 

Coordinate and oversee 
requests for scientific use. 

- - --

) 

Frequency and Intensity 

Minimal effort expected 
during initial management 
period. 

Minimal effort expected 
during initial management 
period. 

- - L_____ ___ 
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Related PAR Line ltem(s) 

Public Services:Pub1ic and Scienti fic 
Use:Coordination 

Public Services:Public and Scientific 
Use:Coordination 
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3 MONITORING ACTIVITIES 

As described in the CCB HOP, construction of the CCB will enhance or create approximately 
75.57 ac of aquatic habitat, preserve 2.86 ac of aquatic habitat, create or enhance 54.35 ac of 
upland habitat, and preserve 4.87 ac of upland habitat, all of which will provide habitat for giant 
garter snakes. Regular quantitative monitoring will occur each year of the initial management 
period to document the progress of created and enhanced habitats toward established success 
criteria. Success criteria have been established for wetland habitats (CCB HDP, Table 2) and for 
giant garter snake occurrence (CCB HDP, Table 2). Other aspects of the CCB will be 
qualitatively monitored to assess the condition and trend of other biological resources and to 
assess the overall condition of the CCB, and photographs documenting general site and habitat 
conditions will be taken at regular intervals. Monitoring activities are described below and 
summarized in Table 1. 

3.1 WETLANDS AND OTHER WATERS OF THE UNITED STATES 

Vegetation percent cover within wetlands will be measured by placing 100 m transects (i.e. 
sampling units) starting at random locations and running in random directions within each 
wetland and adjacent water supply channel. The total distance of vegetation intercepting each 
transect will be measured and summed to yield a percent cover value for that sample unit. All 
vascular plant species observed along the transect and the species first intercepting the transect 
will be recorded at 1 m intervals to compute percent cover by species for that sample unit. The 
number of sample units within each wetland cell will be based on the variability of the site's 
vegetative cover and will be determined by evaluating the cumulative average cover value 
obtained over increasing numbers of sample units. The number of sample units used will be the 
point where additional samples do not substantially change the cumulative average cover value 
obtained. Analysis will include calculations of total plant cover, relative cover by wetland 
indicator species (plants rated as OBL, FACW, or FAC), and relative cover by native species. 

All data will be recorded on field data sheets and transcribed into an electronic spreadsheet for 
analysis and reporting. 

3.2 GIANT GARTER SNAKE MONITORING 

A DFW and USFWS-approved biologist will monitor and document giant garter snake 
populations following project construction. Giant garter snake monitoring will include active 
visual surveys and passive aquatic trapping conducted at times and using methods most likely to 
result in capture of giant garter snake. Precise timing of the survey period will be determined by 
weather and seasonal conditions during the given year. Global positioning system (GPS) units 
will be used to determine the geocoordinates of capture locations. The vegetation type, 
approximate water depth, substrate type, time of day, and ambient temperature will be recorded. 
Data will al so be collected from snakes upon capture. Weight, total length, snout to vent length, 
sex, scale counts on head and mid-body. and other physical features such as scars and tumors 
will be noted. Captured snakes will be implanted with passive induced transponder tags for 
permanent identification, allowing snakes to be iden tified using a scanner and facilitating 
independent study by separate investigators. All snakes will be immediately released at the point 
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Table 2. Implementation of Monitoring and Reporting Tasks during Initial Management Period 

Task 

Wetlands and Waters 
1 of the U.S. Monitoring 

Giant Garter Snake 
Monitoring 

Photo-Documentation 

General Inspections: 
Site Conditions 

Capital Conservation Bank 
Interim Management Plan 

Summary of Task 

Monitoring to document 
progress of CCB toward 
defined habitat success 
criteria. 

Monitoring to document 
progress of CCB toward 
defined species success 
criteria. 

Photo-documentation from 
fixed observation points to 
visually document condition 
and progress of CCB. 

General inspections to 
document and adaptively 
adjust function of water 
management system; trespass 
and vandalism inspections; 
refuse collection 

-----

Frequency and Intensity 

Annually between July and 
August. 

Annually between May and 
September. 

Annually between July and 
August. Aeria] photographs 
taken in Year I and Year 5. 

At least weekly during first 
year of operation and at least 
monthly in subsequent years 
between the months of May 
and September. At least semi-
monthly between October and 
April. 

--- -- - -
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Related PAR Line ltem(s) 

Biotic Surveys:Plant Ecologist:Success 
Criteria Monitoring 

Biotic Surveys: Wildlife Biologist:GGS 
Trapping 

Biotic Surveys:Plant Ecologist:Success 
Criteria Monitoring 

Reporting:Aerial Photo:Digital Geo-
referenced 

Habitat Maintenance: Inspections: General 
Inspections 

- -- - - - -- -
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Task 

General Inspecti ons: 
Maintenance Needs 

Annual Reporting 

- - -- ----- -

Capital Conservation Bank 
Interim Management Plan 

Summary of Task 

General inspections to 
document condition and 
function of upland areas, 
including presence of invasive 
plants and need for treatment; 
presence of woody species; 
need for re-planting of 
wetland vegetation to meet 
habitat success criteria. 

Annual fRT report describing 
results of all monitoring; 
progress toward defined 
hab itat and species success 
criteria; management and 
maintenance acti vities; need 
for adapti ve changes to 
management activities. 

---

) 

Frequency and Intensity 

Annually between May and 
September. 

Annually by December 3 1. 

- ----- -------
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Related PAR Line Item(s) 

Biotic Surveys: Plant Eco logist:Success 
Criteria Monitoring 

Habitat Maintenance: Inspections: General 
Inspections 

Reporting:Agency Report:Annual Report 

H. T. Harvey & Associates 
January 2013 
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of capture after data have been collected, with the exception of potentially gravid snakes, which 
will be transported to the Sacramento Zoo for testing and immediately returned to the capture 
location and released following test completion. 

A detailed study plan, describing trapping methods, approximate turung, and other relevant 
details will be prepared by the CCB Project Proponent and submitted to DFW and USFWS for 
approval prior to all giant garter snake surveys during the establishment phase for the CCB. The 
results of all surveys will be electronically tabulated and archived. 

3.3 PHOTO-DOCUMENTATION 

Photo-documentation of the site will be conducted from a number of fixed locations throughout 
the CCB. Photographs wiU also be taken to record any events that may have a significant effect 
on the success of restoration, such as flood, fire, trespass issues, or vandalism. The locations for 
photo-documentation will be selected when the record of habitat construction (i.e., biological as
built report) is developed for the site. These locations will be recorded on the record of habitat 
construction graphic. Additionally, aerial photos will be taken of the CCB in Year 1 and Year 5 
of success criteria monitoring. 

All photographs will be electronically archived. 

3.4 GENERAL INSPECTIONS 

General Inspections of the CCB during the interim management period will evaluate the 
following factors: erosion, condition and function of water delivery and management 
infrastructure, condition of canals and maintenance needs, wetland vegetation density and need 
for thinning, canal and wetland sedimentation, presence of woody vegetation, accumulation of 
grassland biomass, beaver and muskrat activity, signs of trespass and authori zed use, trash 
accumulation, condition of signage, and condition of roads. Regular inspections of these factors 
are essential to maintaining the condition and function of the CCB. 

Two types of general inspections will occur: regular weekly or monthly inspections and an 
ann ual inspection. During regular inspections all canals, gates, weirs and flash board risers, the 
main water pump, and other water delivery and management infrastructure will be inspected by 
the Conservation Bank Manager. The Conservation Bank Manager will also inspect the CCB for 
signs of trespass and vandalism, note the condition of signage, and review the overall integrity of 
the site. Between the months of May and September, regular inspections will occur weekly fo r 
the firs t year following bank construction and monthly in subsequent years. Regular inspections 
wi ll occur semi-monthly between the months of October and April throughout the interim 
management period. Additional guidelines that will be followed for regular general inspections 
are described in Task 7.1 of the CCB LTMP. 

Annual general inspections will focus on assessing periodic management needs and on the need 
for adapti ve changes to the management of the CCB. Specific inspections that will occur 
include: the extent of sedimentation in canals and wetlands and need for removal, density of 
wetland vegetation and need for thinning, presence of young woody vegetation and need for 
removal , accumulation of grassland bjomass and need for removal, presence of beaver and 
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muskrat including dams of lodges that should be removed, condition of roads and need for 
maintenance, and presence of large debris and refuse for collection and disposaL This inspection 
will be completed once annually between May and September for each year of the interim 
management period. Additional guidelines that will be followed for annual general inspections 
are described in Task 7.2 of the CCB LTMP. All observations from annual general inspections 
will be collected and organized on field data sheets, a copy of which is included as Appendix A 
of the CCB LTMP. 
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4REPORTING 

FoJlowing the completion of the first full growing season after construction, an annual report will 
be submitted to the IRT by December 31 of each year. The annual report will summarize the 
habitat monitoring and maintenance activities; results of all monitoring and inspections; the 
schedule for and progress toward achieving specific performance standards; and any 
deficiencies, recommendations, or remedial actions suggested by the Conservation Bank 
Manager. Annual reports also will document deposits to the Endowment Fund and credit sales or 
debits from the available credits established on the Bank. Following attainment of performance 
standards and full funding of the endowment principle for one year, the CCB L TMP will be 
implemented, and implementation of thi s IMP will cease. Reporting activities are summarized in 
Table 1. 
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5 REMEDIAL ACTIVITIES 

If annual success criteria are not achieved for any portion of the CCB in any year, or if any of the 
final success criteria (Year 5) are not met, the Conservation Bank Manager will work with the 
IRT to prepare an analysis of the cause(s) of failure. If requested by the lRT, a remedial action 
plan will be prepared within 2 months of the initial request (see Section VIII (F) of the BEl for 
additional details and requirements). Implementation of remedial actions will depend on the 
nature of the work; thus, a schedule will be presented for IRT review and approval as part of the 
remedial action plan. As part of the BEl, a Performance Security Analysis and Schedule 
(Exhibit C-3 in the BEl) has been prepared and will be established by the Conservation Bank 
Owner to fund any required remedial activities. 
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Section 1.0  Introduction 

America’s Habitats intends to implement a wetland restoration and enhancement project within a 137.65-acre 
(ac) portion of the Yolo Bypass in Yolo County to establish the Capital Conservation Bank (CCB). The CCB 
will be established to create and enhance habitat for the California and federally listed as threatened giant 
garter snake (Thamnophis gigas). The proposed project will be the first phase of a potential two-phase 
conservation bank. Phase 2, which will be located immediately north of Phase 1, may be implemented 
following the successful completion of Phase 1 based on the market demand for giant garter snake 
conservation credits. 
 
If approved, the CCB will be the fourth active conservation bank approved by the U.S. Fish and Wildlife 
Service (USFWS) to sell giant garter snake conservation credits. Existing, active giant garter snake banks 
include Gilsizer Slough, Ridge Cut Slough, and Sutter Basin; however, none of these existing banks are 
authorized to sell credits within the service area proposed for the CCB. The primary giant garter snake 
conservation bank within the service area proposed for the CCB, the Pope Ranch Conservation Bank 
(located immediately west of the CCB), is closed and has sold all available conservation credits. Establishment 
of the CCB will increase the supply of conservation credits for projects affecting the giant garter snake or its 
habitat within the north Delta and adjacent areas. 
 
This Long-Term Management Plan (LTMP) describes the CCB property, its habitats and associated species, 
and identifies long-term maintenance, management, monitoring, and reporting activities that will be 
implemented for the benefit of giant garter snakes and their habitat. Long-term monitoring and management 
activities will focus on acquiring knowledge for adaptive management decisions. These activities will be 
implemented in perpetuity, once the initial success criteria monitoring period following CCB construction is 
complete, as described in the CCB Habitat Development Plan (Exhibit C-1 in the BEI) and following 
completion of the Interim Management period as described in the CCB Interim Management Plan (Exhibit 
D-4 in the BEI). 

1.1  Purpose of Establishment 

The CCB will be established by the Bank Enabling Instrument (BEI) to compensate for unavoidable impacts 
to, and to conserve and protect, the federally and California listed as threatened giant garter snake and its 
habitat. The CCB will include 78.43 ac of covered aquatic habitat and 59.22 ac of covered upland habitat for 
this species. The BEI Signatory Agencies are the Sacramento Office of the USFWS and the Bay-Delta Office 
of the USFWS. The California Department of Fish and Wildlife (DFW) Bay-Delta Region is expected to be 
added as a bank signatory at a later date. The USFWS and DFW, if added as a bank signatory at some point in 
the future, comprise the Interagency Review Team (IRT). Terms used in this LTMP have the same meaning 
as defined in the BEI. 
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1.2  Purpose of this Long-term Management Plan 

The purpose of this LTMP is to ensure that covered species and covered habitats are managed, monitored, 
and maintained in perpetuity for both habitat and flood control objectives. This LTMP establishes goals, 
objectives, and tasks toward this end. It is a binding and enforceable instrument, implemented by the 
conservation easement covering the CCB (Exhibit E-4 in the BEI) and required as a component of the BEI. 

1.3  Conservation Values 

For the purpose of this LTMP, Conservation Values are defined as those natural resource values that are 
present within the CCB at the time of establishment and that are intended to be preserved and enhanced in 
perpetuity through recordation of a conservation easement over the CCB and implementation of this LTMP. 
Conservation Values specifically include wetland and upland habitat for giant garter snakes.  
 
It is noted that these Conservation Values are consistent with the proposed project’s location with the Yolo 
Bypass, which is a component of the State Plan of Flood Control and provides important flood protection to 
communities in the lower Sacramento Valley. The CCB’s Conservation Values have been developed in 
consideration of the need for the Yolo Bypass to convey design flows during flood events, and the CCB will 
be managed and maintained in perpetuity as described in this LTMP to maintain its Conservation Values and 
to have no adverse effects on the ability of the Yolo Bypass to convey design flood flows.  

1.4  Personnel and Responsibilities 

1.4.1  Conservation Bank Owner 

The Conservation Bank Owner is Ron and Clover Smith. The duties of the Conservation Bank Owner, and 
subsequent owners upon transfer, include, but are not limited to the following: 
 

• establishment and funding of a non-wasting endowment to fund conservation easement compliance 
monitoring and implementation of this LTMP; 

• retaining a qualified Conservation Bank Manager to implement this LTMP; 

• complying with the terms and conditions of all regulatory permits, authorizations, or approvals issued 
for construction and operation of the CCB; 

• any other duties relating to the management and operation of the CCB as described in the BEI or as 
assigned by the IRT, and; 

• Maintain vegetation to have no impact on hydraulic capacity of Yolo Bypass. 
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1.4.2  Conservation Bank Manager 

The Conservation Bank Manager is America’s Habitats. The Conservation Bank Manager, and subsequent 
managers upon transfer, will implement this LTMP, managing and monitoring the CCB in perpetuity to 
preserve its Conservation Values and flood control objectives in accordance with the CCB BEI and 
conservation easement. Specific responsibilities include, but are not limited to, the following: 
 

• management and maintenance of canals, gates, pumps, flashboard risers, and similar water 
management infrastructure; 

• management of wetland and upland vegetation to maintain habitat suitability for giant garter snake 
and maintenance of vegetation to have no impact on hydraulic capacity of Yolo Bypass; 

• maintenance of culverts and signage; 

• trash removal and trespass control; 

• invasive plant management; 

• conducting general inspections of the CCB; 

• coordinating and overseeing all biological surveys of the CCB to be conducted by Qualified 
Personnel; 

• maintenance of a log to include records of activities, correspondence, and determinations regarding 
the CCB; 

• implementing corrective actions as necessary to maintain the habitat values of the CCB and maintain 
hydraulic conditions in Yolo Bypass; 

• obtaining permits and any other required approvals or authorizations from the USACE, IRT, and any 
applicable local agencies needed for future corrective actions (e.g., grading or hydrologic alteration); 
and 

• submitting annual reports to the IRT. 

1.4.3  Qualified Personnel 

The Conservation Bank Manager may retain Qualified Personnel, herein defined as professional fish and 
wildlife biologists, botanists, or other types of specialists to conduct specialized tasks on the CCB. Qualified 
Personnel will be familiar with California flora and fauna and will be experienced with the biology and 
ecology of giant garter snake and its aquatic and upland habitats. Specific duties of Qualified Personnel may 
include, but are not limited to, the following: 
 

• monitoring wetland functions; 

• evaluating the accumulation of dead vegetative matter (thatch) and recommending removal if needed; 
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• evaluating the presence of non-native (exotic) plant species and recommending appropriate 
management; 

• conducting biological inspections and surveys and preparing reports required by this LTMP;  

• evaluating site conditions and recommending remedial actions to the Conservation Bank Manager, if 
necessary; 

• assisting in reviewing or planning remedial actions and habitat restoration activities for the CCB; and 

• evaluating vegetation for hydraulic impacts to the Yolo Bypass. 
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Section 2.0  Property Description 

2.1  Setting and Location 

The 137.65 ac CCB project site is located south of Interstate 80 (I-80), east of County Road 104, and west of 
the Sacramento Deepwater Ship Channel in Yolo County, California at the northern terminus of County 
Road 107 within the Yolo Bypass (General Vicinity Map, BEI Exhibit A-1). The project site is found on the 
Saxon U.S. Geological Survey (USGS) 7.5-minute quadrangle map within Township 7 North, Range 3 East, 
Section 33 (portion of Yolo County Assessor’s Parcel Number #033-190-10-1) (Map of Bank Property, BEI 
Exhibit A-2). It is accessible by vehicle from County Road 107, which runs along its eastern boundary. The 
Pope Ranch Conservation Bank, which is managed by Wildlands, Inc. as a giant garter snake and Swainson’s 
hawk (Buteo swainsonii) conservation bank, is located immediately west of the CCB. 

2.2  History and Land Use 

The CCB project site has historically been used for agriculture since at least 1957 and likely since 1937 
(AECOM and HTH 2011). In recent years, the CCB project site and the other lands in the vicinity that are 
owned by the Conservation Bank Owner have been farmed for rice and various other crops such as wheat, 
Sudan grass, rye grass, corn, and tomatoes (AECOM and HTH 2011). The CCB project site is currently 
fallowed and is zoned as Agriculture. 

2.3  Hydrology and Topography 

The CCB project site, in its current condition, has a slight topographic gradient north to south and from west 
to east, ranging in elevation from approximately 11 ft at the northwest corner to 9 ft at the southeast corner. 
Wetland hydrology on the project site is sustained by rainfall, groundwater, surface water diverted to the site 
through irrigation canals, and flood flows down the Yolo Bypass. On average, the project site receives 
approximately 15 in of rainfall, primarily between the months of November and April (AECOM and HTH 
2011).Heavy clay soils found on the project site (see Section 2.3.4, below) contribute to localized areas of 
ponded water that may support wetland hydrology. Additionally, localized areas of wetland hydrology may be 
supported by shallow groundwater, which can be found at or immediately below the soil surface (i.e., within 
12 in) during the rainy season.  
 
During the summer, the hydrology of the project site is primarily influenced by a series of irrigation and 
drainage canals that run along its southern border (the Deep Canal) and western border. The Deep Canal 
receives water directly from the Yolo Bypass Toe Drain and is tidally influenced. A low-lift pump at the 
southwest corner of the site pumps water out of the Deep Canal into a high-line canal that flows north along 
the project site’s western boundary. Water is diverted out of this canal into a series of smaller canals the 
supply irrigation water to the project site for rice cultivation throughout the summer. 
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Additionally, the project site lies within the Yolo Bypass, a flood facility located in Yolo and Solano Counties 
that conveys floodwaters from the Sacramento River away from the Sacramento Metropolitan area through a 
system of weirs into the Yolo Bypass, eventually draining into the Sacramento-San Joaquin River Delta via 
the Toe Drain at Prospect Slough. The Yolo Bypass was constructed to convey 500,000 cubic feet per second 
(cfs) of water to the north Delta and increase the Sacramento River capacity to 100,000 cfs from the City of 
Sacramento to the Sacramento River’s junction with Cache Slough in the north Delta. The Fremont Weir 
diverts water from the Sacramento River into the northern end of the Yolo Bypass when the river stage 
exceeds 33.5 ft. The manually-operated Sacramento Weir, located immediately upriver from the city of West 
Sacramento, can be opened to divert additional water during high flow years. In addition to water from the 
Sacramento River, water enters the Bypass from several western drainages, primarily Knights Landing Ridge 
Cut, Cache Creek, Willow Slough, and Putah Creek. These drainages may contribute to localized inundation 
in the Yolo Bypass in years when the Sacramento River does not spill at the Fremont Weir.  
 
Following project construction, the topography and hydrology of the CCB would be modified considerably, 
as summarized in Section 3.1 and as described in more detail within the CCB Habitat Development Plan, 
Exhibit C-1 in the BEI. 

2.4  Soils 

According to the Soil Survey of Yolo County (Andrews 1972), a single soil series, Capay clay, underlies the 
CCB project site. Capay clays are very deep, moderately well drained soils that formed in moderately fine and 
fine textured alluvium derived from mostly sandstone and shale. They are typically moderately acidic to 
moderately alkaline in the upper horizons becoming more alkaline in lower horizons (Andrews 1972). Clay 
content in the A horizon ranges from 40% to 55%.Permeability and surface runoff is slow and the available 
water holding capacity is 6.5 in to 8.0 in (Andrews 1972). 

2.5  Existing Easements 

A flowage easement over the CCB project site has been granted to the Sacramento San Joaquin Drainage 
District. There are no additional easements on the CCB site. A copy of the current title report for the CCB 
site is included as Exhibit E-1 in the BEI. 

2.6  Adjacent Land Uses 

The CCB project site is surrounded by wetlands and agricultural land, including several parcels enrolled in the 
Natural Resources Conservation Service Wetlands Reserve Program or parcels that have recorded 
conservation easements, active Williamson Act contracts, or other forms of legally-binding development 
restrictions. The Pope Ranch Conservation Bank is located immediately west of the CCB. Existing adjacent 
  
 

Attachment G



 

Capital Conservation Bank 
Long-term Management Plan 

7 H. T. Harvey & Associates 
April 2014 

 

land uses, including the location of conserved and protected parcels, are depicted in the Map of Existing 
Conserved Land in Bank Property Vicinity, Exhibit A-3 in the BEI. 
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Section 3.0  Habitat and Species Descriptions 

Existing habitats within the CCB project site are limited to farmed freshwater emergent and seasonal wetlands 
as well as small ruderal areas along dirt roads (Figure 1). Irrigation ditches occur on the eastern and southern 
borders of the site. Frequent disturbances associated with agriculture (e.g., disking, herbicide/pesticide use) 
limit the quality and quantity of the ecological functions and services provided by these habitats; however, a 
number of bird species, fossorial mammals, reptiles, and amphibians have been observed or are expected to 
use the CCB site in its current condition. A full description of the current status of biological resources on the 
CCB project site is provided in Exhibit H of the BEI. 
 
Section 3.1 below summarizes the bank development plan, including the acreages and types of habitats to be 
created or enhanced on the CCB project site. Federally or State of California listed as threatened or 
endangered species, plants considered to be rare, threatened or endangered by the California Native Plant 
Society (i.e., List 1 or List 2 species), California fully protected species, and California species of special 
concern (collectively, “special-status species”) that could be found on the CCB following construction are 
also summarized.  

3.1  Summary of Bank Development Plan 

Construction of the CCB will create or enhance approximately 129.92 ac of perennial marsh and upland 
habitat for the giant garter snake. Approximately 7.73 ac of existing giant garter snake habitat will be 
preserved and enhanced. Existing agricultural land will be converted to a mixture of wetlands and uplands, 
some of which will be constructed to be above the design water surface elevation of the Yolo Bypass. Native 
wetland plants (e.g., tule [Schoenoplectus acutus]) will be planted within wetland habitats, and California-native 
perennial grasses will be planted in uplands. The proposed design includes a mosaic of aquatic and upland 
habitats to meet all the life history requirements of the giant garter snake. It includes shallow and deep 
wetlands for giant garter snake foraging and breeding with clusters of emergent vegetation to escape 
predators; deep channels for water delivery and production of small fish and other small vertebrates as a food 
source for adult giant garter snakes; wetland-upland transition zones to encourage invertebrate production as 
a food source for juvenile giant garter snakes; and, associated uplands for giant garter snake basking and 
winter brumation, including construction of hibernacula and backing sites using piles of rip-rap sized rock. In 
all, 58.27 ac of wetland habitat will be created or enhanced, 17.30 ac of relatively permanent waters will be 
created, 2.86 ac of existing relatively permanent waters will be preserved, 52.27 ac of upland habitat will be 
created, 2.08 ac of upland habitat will be enhanced, and 4.87 ac of existing uplands will be preserved. 
 
Wetland hydrology for the CCB will be supported by natural (i.e., rainfall, shallow groundwater, and periodic 
flood flows down the Yolo Bypass) sources of wetland hydrology during the winter and early spring months, 
as described in Section 2.3, and by supplemental water delivered through a series of supply canals, similar to 
the existing agricultural operation on the project site (Figure 1). During the giant garter snake active period, 
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roughly May to October, the main water supply will be the Deep Canal, at the southern end of the CCB. 
Surface water in the Deep Canal, which is sustained via a direct connection to the Yolo Bypass Toe Drain and 
tidally influenced, will be pumped, using a low-lift hydraulic pump, approximately 10 to 15 ft into an existing 
high-line canal that separates the CCB from the Pope Ranch Conservation Bank. Water will flow, via gravity, 
north down the high-line canal and into a main supply canal running across the northern end of the CCB. 
Running east down the main supply canal, water will flow south into a series of channels, 4 to 5 ft in depth, 
each of them supplying a wetland cell ranging from 3 ft to 6 in deep that will be separated from adjacent 
wetlands by intervening upland habitat. Each wetland cell will contain a variable number of topographic 
depressions of differing sizes that will be approximately 2 ft deeper than the surrounding wetland. Outside 
the giant garter snake active period, roughly November through April, natural sources of wetland hydrology 
will be supplemented by water delivered from the Deep Canal, as described above, when needed to maintain 
wetland hydrology. The need for supplemental water between November and April will be evaluated on a 
year-to-year basis based on rainfall amounts, flood flows down the Yolo Bypass, and similar factors. 
 
Vegetation communities will consist of wetlands and uplands, as summarized below.  

3.1.1  Wetland Communities 

Vegetation within wetlands will include tule and a variety of smaller, emergent macrophytes. Tule will be the 
primary plant within the deeper portions of wetlands (e.g., areas from 1 ft to 3 ft in depth). They will be 
planted along the margins of water supply channels, in scattered clumps throughout each wetland, and along 
the margins of the deeper topographic depressions to be excavated within each wetland cell. The shallower 
upland margins of each wetland cell (e.g., areas less than 1 ft deep) will be planted with clusters of low 
growing herbaceous species including Baltic rush (Juncus balticus), Santa Barbara sedge (Carex barbarae), Iris-leaf 
rush (J. xiphioides) and spike rush (Eleocharis macrostachya). Significant areas of open water will be maintained 
within wetland habitats for giant garter snake foraging and to maintain target hydraulic roughness values for 
flood water conveyance down the Yolo Bypass.  

3.1.2  Upland Communities 

Vegetation within uplands will include a variety of California-native grasses such as blue wild rye (Elymus 
glaucus), creeping wild rye (Leymus triticoides), meadow barley (Hordeum brachyantherum), and slender wheatgrass 
(Elymus trachycaulus). Large rip-rap sized rocks, boulders and other artificial refugia and hibernacula will be 
strategically placed and/or partially buried within uplands to provide refugia and basking sites for giant garter 
snakes until vegetation and natural burrows develop.  
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3.2  Endangered and Threatened Species 

As described in Exhibit H of the BEI, previous biological surveys have documented the presence of giant 
garter snakes in the immediate vicinity of the CCB site. Construction of the CCB would primarily target 
habitat values for giant garter snakes, and long-term management actions would be implemented to maintain 
and enhance habitat values for this species. 
 
Other federally or California listed as threatened and endangered species known from the surrounding region 
include Swainson’s hawk (California threatened), which nest in adjacent parts of Yolo County and 
Sacramento County, outside the Yolo Bypass, and three species of anadromous fish that migrate through and 
rear on the Yolo Bypass during flood events: Sacramento River evolutionary significant unit (ESU) winter-run 
and Central Valley ESU spring-run Chinook salmon (Oncorhynchus tshawytscha) (federal and California 
endangered and federal and California threatened, respectively), Central Valley distinct population segment 
(DPS) steelhead (O. mykiss) (federal threatened), and the southern DPS of green sturgeon (Acipenser medirostris) 
(federal threatened). Swainson’s hawk may occasionally use the CCB for foraging, given the proximity of 
known and potential nest sites, but suitable breeding habitat is not found on the site. Anadromous fish may 
migrate through the CCB or make otherwise make limited use of the site for brief periods when the Yolo 
Bypass is flooded. Long-term management actions implemented within the CCB to benefit giant garter snake 
make incidentally benefit these species as well (e.g., management of giant garter snake upland habitat may 
provide Swainson’s hawk foraging habitat), but management of the CCB will not focus on these species. 
 
The CCB project site contains suitable habitat for the giant garter snake based on presence of active rice 
agriculture and documented occurrences in close proximity to the site (Hansen 2009). Ten occurrences have 
been recorded within a 10-mile radius of the CCB site (Exhibit H of the BEI), 6 of which were within the 
same watershed as the CCB, and 4 were occurrences that are likely isolated from the CCB site by the 
Sacramento River. One of the records was less than 300 ft from the CCB site at the Pope Ranch Preserve. 
Visual surveys for giant garter snake were conducted on the CCB site on July 1, July 13, and September 11 in 
2009, and 1 adult male giant garter snake was observed on July 1 at a ditch crossing along the alignment of 
Yolo County Road 107 (Exhibit H of the BEI). Additionally, giant garter snakes have been sighted on three 
separate locations during the summer of 2011. These sightings have all been confirmed by USFWS staff or by 
recognized species experts (D. Smith, pers. comm.).  

3.2.1  Rare Species and Species of Special Concern 

Both grasshopper sparrow (Ammodramus savannarum) (California species of special concern) and tri-colored 
blackbird (Agelaius tricolor) (California species of special concern) have been observed immediately north of 
the CCB. Several other rare wildlife species, DFG species of special concern, and DFG fully protected 
species have been observed in the region surrounding the CCB (Exhibit H of the BEI). A rare plant survey, 
conducted to DFG protocols, did not locate any rare, threatened, or endangered plant species on the CCB 
site. Following construction, the CCB could support a variety of rare species and species of special concern, 
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as described in Exhibit H of the BEI. In general, species potentially supported on the site following project 
construction could include species found within grasslands, such as burrowing owl (Athene cunicularia), and 
freshwater marshes, such as tri-colored blackbird and northern harrier (Circus cyaneus). Similar to Swainson’s 
hawk, these species may incidentally benefit from long-term management actions implemented to maintain 
habitat suitability for giant garter snake, but they will not be the focus of management actions on the CCB.  
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Section 4.0  Management, Maintenance, Monitoring, and 
Reporting 

4.1  Goals 

The overall goal of long-term management and maintenance activities is to maintain the CCB’s Conservation 
Values in perpetuity. Specific management goals include the following. 
 

Goal 1:  Maintain aquatic habitat values for giant garter snake, including a mosaic of open water 
and emergent marsh of varying depths to provide habitat for all giant garter snake life 
stages. 

 
Goal 2:  Maintain upland habitat values for giant garter snake, including open grassland, rock piles, 

small mammal burrows, and similar habitat elements to support giant garter snake 
movement, basking, and brumation. 

 
Goal 3: Protect the CCB from the potentially adverse effects of wildfire, flood, and other 

unforeseen, episodic events and actively restore the CCB’s Conservation Values, if 
needed, in response to these events.  

 
Goal 4:  Maintain vegetation to grow in a manner that does not impact flood flow capacity in 

Yolo Bypass. 
 

Management, monitoring, and reporting objectives and implementation tasks to achieve these goals are 
described in detail below. 

4.2  Avoidance and Minimization Measures 

The following measures will be implemented for all habitat maintenance and management activities carried 
out within the CCB to avoid and minimize the potential for take of federally and California listed species. 

4.2.1  Giant Garter Snake 

To avoid and minimize take of giant garter snakes, the following measures, consistent with terms and 
conditions listed in the programmatic formal consultation for USACE permitted projects (USFWS 1997), will 
be implemented for all habitat maintenance and management activities within the CCB.  
 

• Ground-disturbing activity within 200 feet of potential giant garter snake aquatic habitat will be 
conducted between May 1 and October 1. 
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• Dewatered habitat will be allowed to remain dry for 15 consecutive days after April 15 and prior to 
excavation or filling of the dewatered habitat. 

• All construction personnel will participate in a USFWS and DFW-approved worker environmental 
awareness program that will address the life history of the giant garter snake; the importance of 
irrigation canals, marshes, wetlands, and seasonally flooded areas such as rice fields, to the giant 
garter snake; and, the terms and conditions of the USFWS biological opinion. Proof of training will 
be submitted to the Sacramento and Bay-Delta USFWS offices as well as the DFW Bay-Delta 
Regional office. 

• The project site will be inspected by a qualified monitoring biologist approved by USFWS and DFW 
within 24 hours prior to the commencement of construction activities. A field report form 
documenting the monitoring effort will be provided to USFWS and DFW within 24 hours of start of 
construction activities. The monitoring biologist will be available thereafter for consultation if a snake 
is encountered during construction activities, and the biologist shall have the authority to stop 
construction activities until appropriate corrective measures have been completed or until it has been 
determined that the snake will not be harmed. Snakes encountered will be allowed to move away 
from the construction activities on their own. Capture or relocation of trapped or injured giant garter 
snakes will only be attempted by individuals with a current ESA Section 10(a)(l)(A) recovery permit. 
The monitoring biologist will immediately report any incidental take to USFWS and DFW by 
telephone and written letter addressed to the chief, USFWS Endangered Species Division, and DFW 
Regional Director, Bay-Delta Region, within 1 working day. The project site will also be re-inspected 
whenever a lapse in construction activity of 2 weeks or greater has occurred. 

• Clearing of wetland vegetation within water supply channels will be confined to the smallest area 
necessary to excavate the canal banks and install field drains or culverts and replace native fill. 
Sediment excavation will be accomplished using equipment (i.e., a hydraulic excavator) from the top 
of the channel bank to minimize impacts to giant garter snake habitat. 

• Clearing of vegetation within wetlands, if needed to maintain giant garter snake habitat values or 
target hydraulic roughness values for floodwater conveyance, will be confined to the smallest area 
necessary. Areas where wetland vegetation is removed will be restored to the original grade following 
vegetation removal, and all excavated vegetation and sediment will be removed from the site and 
disposed of or re-used consistent with all local, California, and federal laws and regulations.  

• Heavy equipment moving to and from the project site will be restricted to established roadways.  

• No plastic, monofilament, jute, or similar erosion control matting that could entangle giant garter 
snakes will be used. Possible substitutes include coconut coir matting, tackified hydroseed 
compounds, or other materials approved by the USFWS and DFW. 

 
Additional measures that will be implemented to avoid and minimize take of giant garter snakes include the 
following.  
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• All vehicle traffic on access roads within the project site will observe a speed limit of 10 mph to 
minimize the potential for vehicles to run over giant garter snakes basking on access roads. The 
speed limit will be posted throughout the project site. 

• Livestock used for vegetation management will be limited to sheep or goats. All wetlands and canals 
will be fenced with temporary electric fencing during any livestock grazing to prevent unintended 
trampling of canal banks, disturbance to wetlands, or grazing of wetland vegetation. Livestock 
grazing will be limited to May 1 through October 1. 

• Vegetation will be mowed to a height of not less than 6 in to minimize the potential for giant garter 
snake injury. Mowing will be limited to May 1 to October 1. 

• Excavated sediment will be removed from the project site and disposed of or re-used consistent with 
all local, California, and federal laws and regulations. 

4.2.2  Sacramento River Winter-run Chinook Salmon, Central Valley Spring-run Chinook 
Salmon, Central Valley Steelhead, Southern Green Sturgeon. 

To avoid and minimize take of Sacramento River winter-run ESU Chinook salmon, Central Valley ESU 
spring-run Chinook salmon, Central Valley DPS steelhead, and southern DPS green sturgeon during project 
construction, all construction activities will be conducted between May 1 and October 1, during periods when 
the project site is not inundated and these species are not present within the project site. To avoid take of 
Sacramento River winter-run ESU Chinook salmon, Central Valley ESU spring-run Chinook salmon, Central 
Valley DPS steelhead, and southern DPS green sturgeon during ongoing operation of the CCB, the following 
measures will be implemented during flood events within the Yolo Bypass. 
 

• All water control structures (such as screw gates) will be opened prior to flood events. 

• Flashboards will be removed from all flashboard risers, and any other structures that would impede 
natural water flow and drainage will be removed from canals and wetlands on the project site prior to 
flood events. 

• The measures described above will continue to be implemented for at least 14 calendar days after the 
project site is no longer inundated from flood flows to allow fish to migrate out of wetlands and 
channels on the site back to the Toe Drain. 

These measures will maintain hydrologic connectivity among the CCB’s wetlands, water supply and drainage 
canals, and adjacent agricultural canals that flow to the Yolo Bypass Toe Drain to minimize fish stranding 
following flood events in the winter and spring when these species may be present within the project site. 
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4.3  Management Activities 

Management of the CCB will focus on maintaining wetland and upland habitat suitability for giant garter 
snakes while concurrently maintaining the flood flow capacity of the Yolo Bypass. Wetlands will be managed 
to maintain appropriate water levels, areas of emergent vegetation, and areas of open water, including shallow 
to deep wetlands and channels. Uplands will be managed to reduce accumulation of vegetation (i.e., thatch); 
woody and invasive species will be treated and removed; and, pest and problem species, such as beaver 
(Castor canadensis) will be managed to prevent potentially adverse effects to the CCB and its habitats and 
species. 
 
All management activities will be implemented within an adaptive management framework. Adaptive 
management is, simply put, the process of learning by doing. It is a management approach that allows 
management actions to proceed in the face of uncertainty and that describes monitoring and feedback 
mechanisms to permit the modification of selected management actions if ongoing monitoring indicates that 
a new approach is required to better meet resource management goals. Adaptive management includes those 
activities necessary to address climate change, fire, flood, or other natural events whose effects cannot be 
predicted. Due to the high degree of variability and uncertainty surrounding resource management actions 
within the CCB, the adoption of an adaptive management approach is essential to the maintenance and 
enhancement giant garter snakes and their habitat. 
 
The Conservation Bank Manager will coordinate with the IRT and the California Department of Water 
Resources, Division of Flood Management before considering any adaptive management changes to the 
LTMP. All management activities described below are subject to the notification requirements described in 
Section 5, and these activities will be summarized by the Conservation Bank Manager in all annual reports to 
the IRT as described in Section 4.8. The expected frequency and timing of all management activities is 
summarized in Table 1. 

4.3.1  Element 1: Water Management 

Objective 1.1:  Promote Aquatic Habitat Values for Giant Garter Snakes 
 As described in detail within the Habitat Development Plan (BEI Exhibit C-1) 

and summarized within Section 3.1, the CCB has been constructed to maximize 
aquatic habitat suitability for giant garter snake by facilitating active management 
of water levels throughout the site. Areas to be maintained as emergent wetland 
will have target inundation depths of less than 36 inches, and areas to be 
maintained as open water will have target inundation depths of 36 inches or 
greater. The design of the CCB permits de-watering of individual wetlands for 
maintenance without affecting the hydrology of other wetlands. There are four 
tasks that will be implemented to maintain suitable giant garter snake aquatic 
habitat values. 
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Task 1.1:  Manage Water Levels 
 Water levels will be actively manipulated by the Conservation Bank Manager to 

maintain giant garter snake habitat suitability. Surface water will be pumped into a 
series of six supply canals that will inundate surrounding wetlands to target 
depths. Slowly flowing water will be maintained through water supply canals and 
wetlands (to the extent possible) at all times to discourage water stagnation and 
growth of nuisance aquatic vegetation. Water depths will be controlled through a 
series of screw gates and flashboard risers, similar to the existing agricultural 
operation. Depth staff gauges will be installed along each supply channel to 
determine the actual depth of water within each wetland.  

 
 It is anticipated that it will take a few years (i.e., the 5-year success criteria 

monitoring period described in the CCB HDP, BEI Exhibit C-1) following CCB 
construction to fine-tune the operation of the water control structures in 
combination with the delivery of water from supply canals to achieve target 
aquatic habitat values.  

 
 Following this period, water levels may need to be periodically adjusted and 

adaptively managed to better meet resource management goals. Specific examples 
of instances where the management of water levels may be required include: 

 

•  lowering of water levels to expose wetland edges during the spring to 
encourage germination of annual, upland grasses, followed by raising 
water levels during the summer to encourage vegetation decomposition 
and production of invertebrate prey for juvenile giant garter snakes; 

•  raising water levels during the spring and summer to discourage 
colonization by emergent aquatic vegetation and to maintain open water; 

•  temporarily draining wetlands during spring months to provide suitable 
germination conditions for tule and other emergent vegetation; and, 

•  temporarily draining wetlands and water supply canals for vegetation and 
sediment removal. 

 
The Conservation Bank Manager will check all flashboard risers, screw gates, 
pumps, and water levels during General Inspections (Task 7.1); actively 
manipulate water levels as described above on a periodic basis; and, adaptively 
adjust water levels as needed to meet the management goals for the CCB.
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Table 1. Frequency and Timing of Habitat Management and Maintenance Tasks 

Task 

Frequency Timing 

Monthly Annually Periodic1 Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

Se
p 

O
ct

 

N
ov

 

De
c 

1.1  Manage Water Levels X   X  X  X X X X X  X  

1.2  Repair and Replace Water 
Management Infrastructure   20 – 75     X X X X X    

1.3  Remove Sediment from Water 
Conveyance Canals2   5     X X X X X    

1.4  Remove Sediment from Wetlands2   5     X X X X X    

2.1  Thin Emergent Wetland Vegetation2   5     X X X X X    

2.3  Treat and Remove Woody 
Vegetation   5     X X X X X    

2.4  Reduce Grassland Biomass   2       X X X    

3.1  Prioritize and Treat Populations of 
Invasive Plants  X      X X X X X    

3.2  Remove Muskrat Lodges and 
Beaver Dams   5     X X X X X    

3.3  Control Muskrat and Beaver   5     X X X X X    

3.4  Coordinate with Sacramento-Yolo 
Vector Control District  X      X X X X X    

4.1  Maintain Gates and Signage     10 – 20      X X X X X    

4.2  Patrol Conservation Bank X   X  X  X X X X X  X  

4.3  Collect and Dispose of Trash and 
Refuse X X  X  X  X X X X X  X  
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Task 

Frequency Timing 

Monthly Annually Periodic1 Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

Se
p 

O
ct

 

N
ov

 

De
c 

4.4  Maintain Roads   3     X X X X X    

4.5  Repair and Replace Speed Limit 
Signs   10     X X X X X    

5.1  Control and Manage Public Use  X3      X X X X X    

5.2  Control and Manage Scientific Use  X3      X X X X X    

6.1  Restore Uplands   X3     X X X X X    

6.2  Restore Wetlands and 
Canals/Channels   X3     X X X X X    

6.3  Restore Structures and 
Improvements   X3     X X X X X    

1 Assumed occurrence interval for periodic tasks given in years or a range of years, where possible 
2 Tasks limited to not more than 25% of total habitat area on an annual basis 
3 Tasks assumed to occur sporadically; actual frequency of these tasks cannot be predicted or assumed.  
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Task 1.2: Repair and Replace Water Management Infrastructure  
 Management of water levels within the CCB will require a low-lift electric pump, 

as well as a back-up pump, culverts, screw gates, concrete weirs, rock outfalls, 
drainage pipes, flash board risers, and flash boards. These items will periodically 
require maintenance and replacement by the Conservation Bank Manager. Their 
condition and function will be inspected during General Inspections (Task 7.1); all 
items will be repaired when necessary; and, all items will be replaced on a periodic 
basis once they have become non-functional. 

 
Task 1.3: Remove Sediment from Water Conveyance Canals 
 The ability of the water conveyance canals and water supply and drainage canals 

to efficiently move water into and out of surrounding wetlands may be adversely 
affected by a variety of factors. These factors, which can lead to sediment 
accretion on the bottoms and sides of the canals, include: soil sloughing from 
canal banks, sediments dropping out of slowly flowing water, and sediments 
remaining following flood flows down the Yolo Bypass. These sediments may 
need to be periodically removed by the Conservation Bank Manager, and canal 
banks may require re-construction to maintain adequate water flow into 
surrounding wetlands. 

 
 All sediment removal and canal re-construction will follow the avoidance and 

minimization measures described in Section 4.2.1. Sediment will be removed and 
banks re-constructed from the upland side of the canal using a long-reach 
hydraulic excavator wherever possible. Sediment removal activities will be limited 
to not more than 25% of the CCB’s total canal length in a single year. Excavated 
sediment will be temporarily stockpiled in upland areas and removed from the 
CCB once work is completed. Removed sediment will be re-used on adjacent 
properties owned by the Conservation Bank Owner or disposed of at an off-site 
location consistent with all local, California, and federal laws and regulations. If 
sediment removal or bank re-construction must be conducted from the wetland 
side of the canal, disturbance will be confined to the smallest area required to 
complete the work.  

 
Task 1.4: Remove Sediment from Wetlands 
 Similar to water conveyance canals, periodic sediment removal may be required 

within wetlands to maintain target inundation depths and open water habitats.  
 
 All sediment removal activities will follow the avoidance and minimization 

measures described in Section 4.2.1. The combined area of wetland sediment 
removal activities and emergent vegetation removal activities (see Task 2.2 below) 
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will be limited to 25% or less of the CCB’s total wetland area in a single year. 
Excavated sediment will be temporarily stockpiled in upland areas and removed 
from the CCB once work is completed. Removed sediment will be re-used on 
adjacent properties owned by the Conservation Bank Owner or disposed of at an 
off-site location consistent with all local, California, and federal laws and 
regulations.  

4.3.2  Element 2: Vegetation Management 

Objective 2.1: Maintain a Diversity of Emergent, Aquatic Vegetation to Support Giant 
Garter Snakes 

 Giant garter snakes require a variety of wetland and aquatic habitat types ranging 
from shallow and deep wetlands for foraging and breeding with clusters of 
emergent vegetation to escape predators; deep open-water channels for water 
delivery, production of small fish and other small vertebrates as a food source for 
adult giant garter snakes, and movement; and, wetland-upland transition zones to 
encourage invertebrate production as a food source for juvenile giant garter 
snakes. Although the CCB has been designed to incorporate a variety of aquatic 
habitat types, from open water, to emergent wetland dominated by tule, to 
wetland-upland transition areas dominated by various species of sedges and rushes 
(Section 3.1), ongoing experience managing giant garter snake conservation banks 
and mitigation sites indicates that periodic thinning of emergent vegetation, cattail 
in particular, may be required to maintain open water habitats and wetland 
vegetation diversity beneficial to giant garter snakes. The two tasks below 
contribute to this objective.  

 
Task 2.1: Thin Emergent Wetland Vegetation 
 The CCB will be initially graded to create areas of open water at least 36 inches 

deep. Although these areas of deeper water should naturally exclude emergent 
vegetation and maintain open water, periodic vegetation removal may be required 
in areas of shallower water less than 36 inches deep to maintain giant garter snake 
habitat values and to minimize hydraulic roughness for flood flows down the 
Yolo Bypass.  

 
 The Conservation Bank Manager may remove emergent vegetation by discing or 

similar methods. All aquatic vegetation removal activities will follow the avoidance 
and minimization measures described in Section 4.2.1. The combined area of 
wetland sediment removal activities (see Task 1.4 above), and emergent vegetation 
removal activities will be limited to 25% or less of the CCB’s total wetland area in 
a single year. The Conservation Bank Manager will temporarily stockpile removed 
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vegetation in upland areas and disposed of removed vegetation at an off-site 
location consistent with all local, California, and federal laws and regulations.  

 
Task 2.2: Manage Water Levels 
 The management of appropriate water levels will be required to exclude 

widespread colonization of the CCB by emergent wetland vegetation. This 
includes maintaining inundation of at least 1 in during the seed release period for 
emergent species, and cattail in particular (Sojda and Solberg 1993), and 
maintaining a depth of at least 3 ft within channels and deep wetlands to prevent 
spread of cattail by rhizomes. See Task 1.1 above for further description. 

 
Objective 2.2: Prevent Establishment of Woody Vegetation 
 Woody vegetation such as willow (Salix spp.), cottonwood (Populus fremontii), and 

similar woody plants negatively affect giant garter snake habitat values by limiting 
giant garter snake movement, shading and limiting basking and thermoregulation 
sites, and have deleterious impacts on flood flow.  

 
Task 2.3: Treat and Remove Woody Vegetation 
 The Conservation Bank Manager will remove woody vegetation wherever it is 

observed growing within the CCB. In general, the least environmentally damaging 
method of removal will be preferred and will include, in order of decreasing 
preference: hand removal; weed wrench; herbicide; chainsaw or similar coupled 
with herbicide treatment; and, mechanical excavation.  

 
 Woody species will be removed at the seedling or sapling stage [(less than 1-inch 

diameter at breast height (DBH)], to facilitate removal using techniques that are 
environmentally benign (relative to techniques needed to remove established 
trees) and that are less likely to be subject to regulatory agency permitting 
requirements. The entirety of the plant, including the root crown, should be 
removed to prevent subsequent re-sprouting. All woody plant material will be 
removed, collected, and disposed of by the Conservation Bank Manager 
consistent with all local, California, and federal laws and regulations.  

 
 Woody plant treatment involving herbicides will be implemented with the 

assistance of a California-licensed Pest Control Advisor, and may be subject to 
prior approval of the USFWS. All herbicides will be applied according to the 
directions on the herbicide label, and all herbicides used within the CCB will be 
registered for use near and over water. Herbicide use will be reported to the Yolo 
County Agricultural Commissioner and will follow all applicable California 
Department of Food and Agriculture and California Department of Pesticide 

Attachment G



 

Capital Conservation Bank 
Long-term Management Plan 

23 H. T. Harvey & Associates 
April 2014 

 

Regulation rules and regulations. Mechanical excavation of woody species will 
follow all giant garter snake avoidance and minimization measures described in 
Section 4.2.1.  

 
Objective 2.3: Maintain Upland Habitat to Support Giant Garter Snake 
 Upland habitat requirements for giant garter snakes include open areas to facilitate 

movement and dispersal, small mammal burrows for brumation, and exposed 
areas, particularly areas with southern and eastern exposures for basking and 
thermoregulation. Management of vegetation with upland areas will be required to 
maintain these habitat values for the species.  

 
Task 2.4: Reduce Grassland Biomass  
 Upland areas will be seeded with a mixture of California-native grasses as part of 

CCB construction. The Conservation Bank Manager will use a combination of 
mowing and livestock grazing to manage these areas. All grassland management 
activities will follow minimization and avoidance measures for giant garter snake 
described in Section 4.2.1. 

 
 Mowers will only be operated from July through September and blades will be 

placed not less than 6 in from the ground to provide sufficient cover and avoid 
injuring giant garter snakes. Mowing will be conducted in a linear pattern (i.e., 
rows), beginning distal to the bank edge and working across the upland area 
toward the opposite bank in an effort to “herd” or “corral” giant garter snakes in 
one direction towards the safety of either the steep, un-mowed bank slope or the 
water. Equipment will not be driven over artificial hibernacula and stands of 
native broadleaf plants and grasses will be avoided until after they have flowered 
and set seed to the maximum extent possible. Prior to mowing, the entire area to 
be mowed will be visually inspected for the presence of nesting birds such as 
northern harrier or waterfowl. If active nests are observed, the Conservation Bank 
Manager will consult with Qualified Personnel to determine the appropriate 
course of action.  

  
 If grazing is used to manage upland vegetation, only goats or sheep will be 

permitted. Portable electric fencing will be constructed by the grazing operator 
around areas to be grazed to control animal movement and to prevent animals 
from entering into canals and wetlands. Temporary water will be provided by the 
grazing operator along access roads, and livestock handling facilities (e.g., pens, 
loading chutes, ramps, etc.) will be located outside the boundary of the CCB on 
adjacent lands owned by the Conservation Bank Owner. Supplemental feeding of 
animals will not be permitted. Grazing will only occur during the giant garter 
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snakes’ active period, and forage utilization targets will be set that result in an 
average residual vegetation height of approximately 6 to 10 inches following 
grazing.  

 
Objective 2.4 Maintain Target Hydraulic Roughness Values  
 As part of the Central Valley Flood Protection Board floodway encroachment 

permit issued for construction and operation of the CCB (BEI Exhibit K-5), the 
total cover of emergent vegetation (e.g., tule and cattail) is limited to 50% of the 
CCB’s wetland acreage to maintain adequate floodwater conveyance through the 
Yolo Bypass. The establishment of woody vegetation within the CCB would also 
have a negative effect on the site’s ability to effectively convey flood flows. Tasks 
2.1 and 2.3, above, would contribute this objective. There are no other tasks 
related to this objective.  

4.3.3  Element 3: Pest and Problem Species Management 

Objective 3.1: Prevent Infestations of Invasive Plant Species 
Although uplands will be seeded with California-native grasses and wetlands will 
be managed to discourage colonization by invasive aquatic species (such water 
primrose [Ludwigia peploides and L. hexapetala], duckweed [Lemna minor], and water 
fern [Azolla filiculoides]), it is possible that these species and similar invasive species 
will become established within the CCB at some point. Due to the widespread 
distribution of these species and their abilities to colonize new habitat, it is 
unreasonable to require or to expect eradication of invasive plant species at the 
site. The required management of invasive plants will therefore be limited to the 
management of newly introduced invasive plants and to controlling the spread of 
existing invasive plant populations that pose a threat to the CCB’s Conservation 
Values.  

 
Task 3.1:  Prioritize and Treat Populations of Invasive Plants 

As described above, management of invasive plants within the CCB will focus on 
the eradication of newly introduced invasive species, before they become 
established, and on the control of invasive plant populations in the event that they 
become established on the CCB. Annual monitoring of the CCB by the 
Conservation Bank Manager (see Task 7.5) will document the presence of newly 
introduced invasive plant species and the trend of established populations and will 
form the basis for determining species and populations that should be prioritized 
for treatment. The Conservation Bank Manager and Qualified Personnel may also 
refer to the species found on the Cal-IPC website (www.cal-ipc.org) to assist them 
in determining if a plant is an invasive plant species of concern, and which species 
should be given priority for management. Other relevant sources of guidance on 
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invasive plant species and their management include: The California Department 
of Food and Agriculture (CDFA) list of “noxious weeds” that are subject to 
regulation or quarantine by county agricultural departments; the California 
Department of Food and Agriculture’s Integrated Pest Control Branch; and, the 
University of California State Integrated Pest Management Program list of 
“Exotic and Invasive Pests and Diseases that Threaten California’s Agricultural, 
Urban, or Natural Areas”. 

 
Hand removal or use of small hand powered or handheld equipment (such as a 
weed eater) is the preferred method of removing localized infestations of invasive 
plant species from the CCB. These methods are usually only cost effective and 
efficient when treating small populations of a few plants that can be removed by 
hand or are easily controlled by cutting or other mechanical means.  

 
For species that cannot be effectively treated through hand removal or use of 
hand tools, the Conservation Bank Manager may use herbicides. The use of 
herbicides will be implemented with the assistance of a California-licensed Pest 
Control Advisor and may be subject to prior approval of the USFWS. All 
herbicides will be applied according to the directions on the herbicide label, and 
all herbicides used within the CCB will be registered for use near and over water. 
Herbicide use will be reported to the Yolo County Agricultural Commissioner and 
will follow all applicable California Department of Food and Agriculture and 
California Department of Pesticide Regulation rules and regulations. 

 
Invasive plant infestations that cannot be effectively treated though hand removal, 
use of small hand tools, or the use of herbicides may require the use of alternative 
treatment methods such as prescribed burning or other methods. Alternative 
treatment methods will be developed in consultation with Qualified Personnel and 
subject to IRT approval. 

 
Objective 3.2: Manage Populations of Beaver and Muskrat 

Similar to invasive plants, certain species of animals, and beaver and muskrat 
(Ondatra zibethicus) in particular, may potentially threaten the Conservation Values 
of the CCB. Complete control or eradication of these species is not expected or 
required; however, they may need to be controlled or removed when their 
activities (i.e., construction of beaver dams or muskrat lodges or burrowing into 
canal sides) threaten the water control structures, canals, and other features related 
to the management of water and control of water levels within the CCB. Two 
tasks to accomplish this goal are described below.  
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Task 3.2: Remove Muskrat Lodges and Beaver Dams  
 The Conservation Bank Manager will remove muskrat lodges and beaver dams 

using excavators or similar equipment only when they impair the ability to manage 
water and control water levels within the CCB. All activities will follow the 
avoidance and minimization measures described in Section 4.2.1. The 
Conservation Bank Manager will temporarily stockpile removed materials from 
beaver dams and muskrat lodges in upland areas and disposed of removed 
vegetation at an off-site location consistent with all local, California, and federal 
laws and regulations.  

 
Task 3.3: Control Muskrat and Beaver 
 Although regular control of muskrat and beaver is not anticipated to be required, 

occasional control may be necessary when the repeated activities of these animals 
threaten the Conservation Values of the CCB. All control efforts will be 
implemented in consultation with Qualified Personnel to determine the most 
effective method of control. If the Conservation Bank Manager and Qualified 
Personnel determine that removal is appropriate, the Conservation Bank Manager 
will work with DFG to secure the appropriate approvals.  

 
Objective 3.3: Minimize Mosquito Production 

Given public health concerns related to diseases carried and spread by 
mosquitoes, management actions to control mosquitoes will be implemented on 
the CCB. The CCB has been designed to incorporate a variety of features such as 
constant inputs of fresh water and the ability to strategically raise and lower water 
levels that should minimize the production of mosquitoes in wetlands on the site. 
Other actions, such as the use of mosquito fish (Gambisua affinis), may be needed 
to minimize mosquitoes and mosquito larvae.  

 
Task 3.4: Coordinate with Sacramento-Yolo Vector Control District  
 The Conservation Bank Manager will coordinate with the Sacramento-Yolo 

Vector Control District on an overall program to minimize mosquito production 
from the CCB. This could potentially include stocking of mosquito fish within the 
CCB. Although mosquito fish are a non-native species, they are commonly used 
to control mosquitoes, and they provide a prey base for giant garter snakes. 
Chemical methods of mosquito control will not be permitted within the CCB. 
Other methods of mosquito control, including use of natural insecticides such as 
Bacillus thuringiensis isreaelensis, will be subject to prior IRT notification, as described 
in Section 5. 
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4.4  Maintenance Activities  

Maintenance activities within the CCB emphasize regular patrolling and inspection of the site by the 
Conservation Bank Manager. Given the site’s remote location and lack of development in the surrounding 
region, overall maintenance needs for the CCB are expected to be fairly minimal, relative to conservation 
banks and habitat preserves located in more urbanized or developed areas. However, the site will be regularly 
inspected and accumulated trash will be removed as needed. An access gate and appropriate signage will be 
installed, maintained, and replaced (the site will not be fenced due to its remote location and location with an 
area subject to periodic flooding), and roads on the CCB will be maintained as needed to facilitate vehicle 
access to the site. These activities are subject to the IRT notification requirements described in Section 5, and 
all activities will be summarized in annual reports to the IRT as described in Section 4.8. The expected 
frequency and timing of these activities are summarized in Table 1. 

4.4.1  Element 1: Trespass and Refuse 

Objective 4.1: Prevent Unauthorized Use of the Capital Conservation Bank 
 The CCB is located in a remote location, with little to no development in the 

surrounding region. Although unauthorized access to the site is unlikely to be a 
significant issue, unauthorized access and vandalism at the CCB could potentially 
affect the site’s Conservation Values and should be prevented or minimized to the 
maximum extent possible. There are two tasks related to this objective. 

 
Task 4.1:  Maintain Gates and Signage 
 An existing metal gate is located along County Road 107 at the main entrance to 

the CCB. This gate will be locked and maintained and replaced as needed by the 
Conservation Bank Manager to prevent unauthorized vehicular access to the 
CCB. Additionally, metal signs noting the presence of wetlands and giant garter 
snake habitat will be posted at each corner of the site following CCB construction. 
The Conservation Bank Manager will replace and repair these signs as needed. 

 
Task 4.2: Patrol Conservation Bank  
 The Conservation Bank Manager will patrol the CCB during General Inspections 

(Task 7.1). The Conservation Bank Manager will note any signs of trespass and 
vandalism during these inspections. Any vandalized signs or structures will be 
repaired, if needed, and reported to the Yolo County Sheriff. 

 
Objective 4.2: Prevent Accumulation of Trash and Refuse  
 Similar to trespass, significant trash accumulation is not expected within the CCB 

due to its remote location and lack of development in the surrounding region; 
although, larger accumulations of trash or refuse may occur following periods of 
flood flows down the Yolo Bypass. The accumulation of trash could attract 

Attachment G



 

Capital Conservation Bank 
Long-term Management Plan 

28 H. T. Harvey & Associates 
April 2014 

 

potential predators on giant garter snakes (e.g., raccoon [Procyon lotor]), and trash 
and refuse would detract from the CCB’s visual qualities. 

 
Task 4.3: Collect and Dispose of Trash and Refuse  
 To the extent practical, trash and refuse will be collected by the Conservation 

Bank Manager during General Inspections (Task 7.1). Larger accumulations of 
trash or larger items will be collected on a less frequent basis, but at least yearly. 
All trash and refuse will be disposed of by the Conservation Bank Manager 
consistent with all local, California, and federal laws and regulations. 

4.4.2  Element 2: Roads 

Objective 4.3: Maintain Condition and Function of Roads 
 Properly constructed and maintained, all-weather roads are required to facilitate 

regular inspection, maintenance, management, and monitoring of the CCB by the 
Conservation Bank Manager. Maintenance may be particularly important 
following periods of flooding in the Yolo Bypass.  

  
Task 4.4: Maintain Roads 
 The Conservation Bank Manager will maintain all roads on the CCB. Road 

surfaces will be mowed as needed to control vegetation growth and graded as 
needed to eliminate ruts, potholes, and similar defects. Adequate gravel, rock, or 
similar road base material will be added when needed to maintain road condition, 
and roads will be graded to ensure positive drainage (to the extent possible), to 
minimize the potential for erosion, and to ensure adequate vehicle clearance and 
safe driving conditions. All road maintenance activities will follow the avoidance 
and minimization measures in Section 4.2.1. 

 
Objective 4.3: Maintain Speed Limits to Protect Giant Garter Snake 
 Giant garter snakes may use roads for basking and for movement between 

adjacent areas of aquatic habitat. Maintaining speed limits below 10 miles per hour 
will help to minimize the potential for giant garter snakes to be killed or injured 
on roads. Maintaining speed limits is also a required giant garter snake avoidance 
and minimization measure, as described in Section 4.2.1. 

 
Task 4.5: Repair and Replace Speed Limit Signs 
 Signs noting a maximum speed limit of 10 miles per hour will be posted across 

roads on the CCB during initial bank construction. The Conservation Bank 
Manager will maintain and replace these signs. 

 

Attachment G



 

Capital Conservation Bank 
Long-term Management Plan 

29 H. T. Harvey & Associates 
April 2014 

 

4.5  Public Education and Outreach Activities 

Although the primary purpose of the CCB is to protect and enhance the site’s Conservation Values, limited 
public access for educational and outreach activities, managed and controlled by the Conservation Bank 
Manager, can increase public awareness and contribute to the conservation and management of these 
resources. Additionally, allowing limited and controlled access for scientific investigation and study can 
contribute to the conservation of giant garter snakes by increasing the scientific basis for the management of 
the species. Objectives and tasks related to the management of public access and education are described in 
more detail below. These activities are subject to the IRT notification requirements described in Section 5, 
and all activities will be summarized in annual reports to the IRT as described in Section 4.8.  

4.5.1  Element 1: Public Education and Outreach 

Objective 5.1: Provide Opportunities for Public Education and Outreach 
 Public access to the CCB can be used to educate school groups and other 

members of the public on the ecology and management of the giant garter snake 
and its habitats, thereby increasing public awareness of the species and building 
public support for conservation of the species and its habitats.  

 
Task 5.1: Control and Manage Public Use 
 All public use will be subject to the prior approval of and overseen by the 

Conservation Bank Manager. Public use will be limited to passive wildlife 
observation, nature study, photography, and similar passive uses. Other 
recreational use of the CCB will be subject to prior IRT approval, consistent with 
the notification requirements in Section 5. 

4.5.2  Element 2: Research and Scientific Study 

Objective 5.2: Provide Opportunities for Research and Scientific Study 
 The CCB may be used as a research site by universities, government institutions, 

and similar organizations to study giant garter snake biology, ecology, and 
management. The results of these studies will be incorporated into the ongoing 
adaptive management of the CCB and may inform the conservation and 
management of the species throughout its range. 

 
Task 5.2: Control and Manage Scientific Use 
 All scientific use will be subject to prior Conservation Bank Manager approval, 

prior approval by the IRT, and overseen by the Conservation Bank Manager. 
Additionally, all individuals wishing to handle giant garter snakes on the CCB will 
have the appropriate approvals from the USFWS and DFW, including a valid 
USFWS Section 10(a)(1)(A) recovery permit. 

Attachment G



 

Capital Conservation Bank 
Long-term Management Plan 

30 H. T. Harvey & Associates 
April 2014 

 

4.6  Restoration and Remediation Activities 

Fires, floods, vandalism, and other unanticipated events may adversely affect the CCB and its habitats and 
potentially threaten maintenance of the CCB’s Conservation Values and flood flow capacity goal. The 
Conservation Bank Manager may, from time to time, implement habitat restoration and remediation activities 
in response to these events. One management objective and related tasks are described below. These activities 
are subject to the IRT notification requirements described in Section 5, and all activities will be summarized 
in annual reports to the IRT as described in Section 4.8. Minor corrective measures not requiring notification 
or approval of the IRT or other applicable regulatory agency (e.g., USACE) will be carried out by the 
Conservation Bank Manager within sixty (60) days, unless site conditions warrant delay (e.g., if soil is 
saturated). All other corrective actions will take place when conditions are best suited for those actions to 
occur and following appropriate coordination with the IRT and other applicable regulatory agencies. 

4.6.1  Element 1: Post Disturbance Restoration and Remediation 

Objective 6.1: Restore and Maintain Conservation Values  
 The CCB’s remote location and the presence of extensive agricultural land and 

wetlands surrounding the site should minimize the potential for vandalism, 
wildfire, and other unanticipated disturbances to the site that could threaten its 
Conservation Values. Despite the low probability of occurrence, appropriate post-
disturbance restoration measures may be required in response to these events.  

 
 The CCB is also located in a major flood bypass; regular, and potentially 

prolonged, inundation of wetlands and lower-elevation upland areas is expected 
during years of above average rainfall in Northern California. Prolonged flood 
inundation and the high flow velocities associated with flood flows may cause 
erosion or other damage within uplands and may damage water control 
infrastructure, erode wetlands or canals, or deposit sediment, woody debris, and 
similar material across the site. Although the CCB has been designed to minimize 
the potential for significant, negative effects from flood flows (e.g., most channels 
are oriented parallel to the Yolo Bypass flow direction, uplands are shaped and 
oriented to permit free flow of water and minimize erosion) it is possible that 
disturbances associated with floods could threaten the CCB’s Conservation 
Values. Following disturbances, appropriate restoration and remediation actions 
will be implemented.  

  
 Implementation of the two tasks described below would contribute to this 

objective.   
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Task 6.1: Restore Uplands 
 Restoration of upland areas due to disturbance resulting in bare ground will 

include seeding the area with native grass seed and implementing the proper 
erosion control measures until bare ground becomes re-vegetated. Restored 
upland areas are to be managed to avoid growth of brush and shrub that impede 
flow and trees greater than 2-inch DBH shall be removed The Conservation Bank 
Manager will use the same seed mix as originally specified in the CCB HDP (BEI 
Exhibit C-1, Table 8) as a guideline. This seed mix may be adaptively modified as 
needed to incorporate observations following initial bank construction (i.e., to 
emphasize those species that became well established within the CCB or to 
incorporate alternative species if the initial seed mix did not become well 
established within the CCB). Only erosion control measures consistent with the 
guidelines described in Section 4.2.1 will be permitted. The Conservation Bank 
Manager will consult with Qualified Personnel if needed to assist in the 
development of appropriate upland restoration and erosion control measures. 

 
Task 6.2: Restore Wetlands and Canals/Channels 
 Restoration for fill/loss of waters of the United States should result in the 

removal of fill from the feature, potentially the minor re-grading and re-vegetation 
of the feature, and monitoring for at least 2 seasons to gauge the feature’s 
recovery. The Conservation Bank Manager will implement all restoration activities 
with the assistance of Qualified Personnel (if required) and according to the 
original engineer’s construction documents so that water flow and water 
elevations are restored to original conditions as closely as possible. The 
Conservation Bank Manager will contact USACE and IRT if fill/loss of wetlands 
or waters of the United States has occurred and submit for review and approval 
the proposed remediation/restoration activities (see Section 5).  

 
Task 6.3: Restore Structures and Improvements 
 Structures and improvements will be re-built or re-installed by the Conservation 

Bank Manager according to the original engineer’s construction documents. In the 
event that it is impossible or impractical to restore structures or improvements to 
their original condition, the Conservation Bank Manager will submit drawings for 
the proposed, re-designed structure or improvement to the IRT for review and 
prior approval. Any structure on improvement will require an encroachment 
permit issued by the Central Valley Flood Protection Board. 
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4.7  Monitoring Activities 

Long-term management of the CCB will focus on regular monitoring to determine the stability of and 
ongoing trends for the CCB’s Conservation Values and impacts to flood flow design capacity. Regular 
monitoring will assess the CCB’s overall condition, status and trends of giant garter snake populations, 
invasion by non-native plant species, condition and function of water delivery and control structures, and 
other aspects that may warrant remedial management actions. While it is not anticipated that major 
management actions (e.g., wetland vegetation or sediment removal) will be needed on a more than periodic 
basis (e.g., every 5 to 10 years), regular monitoring will identify issues as they arise, and the appropriate 
management action will be identified at that time. All monitoring activities will be discussed and the results 
summarized in annual reports to the IRT, as described in Section 4.8. The frequency and timing of all 
monitoring activities is summarized in Table 2.  

4.7.1  Element 1: General Inspections 

Objective 7.1: Qualitatively Monitor and Document CCB Status and Trends 
General Inspections of the CCB will evaluate the following factors: erosion, 
condition and function of water delivery and management infrastructure, 
condition of canals and maintenance needs, wetland and upland area vegetation 
density and need for thinning, canal and wetland sedimentation, presence of 
woody vegetation, accumulation of grassland biomass, beaver and muskrat 
activity, signs of trespass and authorized use, trash accumulation, condition of 
signage, and condition of roads. Regular inspections of these factors are essential 
to maintaining the condition and function of the CCB.  

 
Task 7.1: Conduct General Inspections 
  All canals, gates, weirs and flash board risers, the main water pump, and other 

water delivery and management infrastructure will be inspected by the 
Conservation Bank Manager monthly from May through September and every 
other month the remainder of the year. During these inspections, the 
Conservation Bank Manager will also inspect the CCB for signs of trespass and 
unauthorized use, and any refuse observed during these visits will be collected and 
disposed. 

 
 The entirety of the CCB will inspected during each monitoring visit. If any 

problems are identified, the problem area(s) will be noted and appropriate steps 
will be immediately taken to restore target water levels within the CCB.  

 
Task 7.2: Assess Maintenance and Management Needs 
 The Conservation Bank Manager will inspect the following at least once annually 

between May and September: the extent of sedimentation in canals and wetlands 
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and need for removal, density of wetland and upland area vegetation and need for 
thinning, presence of young woody vegetation and need for removal, 
accumulation of grassland biomass and need for removal, presence of beaver and 
muskrat including dams of lodges that should be removed, condition of roads and 
need for maintenance, and presence of large debris and refuse for collection and 
disposal.  

 
 The entirety of the CCB will inspected during each monitoring visit. An 

inspection sheet (Appendix A) will be utilized in order to evaluate the above 
criteria during each field visit. Previous inspection sheets should be reviewed 
before each visit in order to ensure that a possible or recurring problem area is 
adequately addressed. If any problems are identified, the problem area(s) will be 
noted on the inspection sheet and photographs of the problem area(s) will be 
taken to document the issue. More frequent inspections may be necessary for a 
limited time to closely track any problems as well as to ensure that resultant 
management actions are effective.  
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Table 2.  Frequency and Timing of Habit Monitoring Tasks 

Task 

Frequency Timing 

Monthly Annually Periodic1 Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

Se
p 

O
ct

 

N
ov

 

De
c 

7.1  Conduct General Inspections X   X  X  X X X X X  X  

7.2  Assess Maintenance and 
Management Needs  X      X X X X X    

7.3 Survey Giant Garter Snake 
Populations – Visual Surveys  X      X X X X X    

7.3 Survey Giant Garter Snake 
Populations – Trapping Study   10     X X X X X    

7.4  Survey General Biological 
Resources  X      X X X X X    

7.5  Survey Invasive Plant Species  X      X X X X X    

1 Anticipated occurrence interval for periodic tasks given in years or a range of years 
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4.7.2  Element 2: Biological Inspections 

Objective 7.2:  Document Giant Garter Snake Status and Trends 
 The presence and population trends of giant garter snakes within the CCB will be 

periodically evaluated to determine the effectiveness of habitat management 
actions and, potentially, to adaptively adjust management actions in an effort to 
improve the status or trend of giant garter snake populations within the CCB. 

 
Task 7.3: Survey Giant Garter Snake Populations 
 Giant garter snake population surveys will occur periodically. These will include 

visual surveys and trapping studies to provide an index of relative abundance. 
Visual surveys will be conducted during the annual walk-through survey (Task 7.4) 
by walking upland basking areas adjacent to the edge of wetland habitat. 
Observations recorded by Qualified Personnel will include the date, time, weather, 
and location of any observed giant garter snakes. Giant garter snake trapping will 
occur every 10 years in perpetuity and may employ a variety of different methods 
and study approaches to increase the probability of snake capture. Qualified 
Personnel will submit a study plan to the IRT for review and approval prior to 
initiating any trapping studies. The IRT will have 60 days to provide comment on 
the study plan. If comments from the IRT are not received within this time 
period, the study plan will be considered to be approved.  

 
 If a giant garter snake is captured, Qualified Personnel will record the date, time, 

weather, and location of the observation and the sex, length, mass, and various 
scale counts of the snake. Gravid or potentially gravid snakes may be transported 
to the Sacramento Zoo for further testing and will be immediately returned to the 
capture location at the conclusion of testing. Results of visual surveys and 
trapping efforts will be used to assess the effectiveness and success of the habitat 
enhancement and management activities and to identify adjustments that may 
need to be made to habitat management practices. Qualified Personnel wishing to 
handle or trap giant garter snakes will have a 10(a)(1)(A) permit and a scientific 
collecting permit.  

 
Objective 7.3: Document General Biological Resource Status and Trends  
 The general condition of biological resources on the CCB, including the presence 

of special-status species, the presence of invasive plants and need for treatment, 
and similar biological resources, will be evaluated annually to determine the 
effectiveness of habitat management actions and, potentially, to adaptively adjust 
management actions in an effort to improve the status or trend of biological 
resources on the CCB. 
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Task 7.4: Survey General Biological Resources 

At least one annual walk-through survey between the months of May and 
September will be conducted to qualitatively monitor the general condition of 
biological resources within the CCB. These surveys will target the following: 
general vegetation cover and composition, presence of special-status species, and 
occurrence of other wildlife. 

 
The entirety of the CCB will inspected during each monitoring visit. An 
inspection sheet (Appendix B) will be utilized in order to evaluate the above 
criteria during each field visit. Photographs and geospatial data depicting 
biological resources will be collected as needed and archived to facilitate 
comparison among different surveys. 

 
Task 7.5: Survey Invasive Plant Species 

Each year’s annual walk-through survey (Task 7.4) will include a qualitative 
assessment (e.g., visual estimate of cover) of potential or observed invasive plant 
species. Management actions to control invasive species will be evaluated and 
prioritized based on these surveys as described in Task 3.1. 

 
The entirety of the CCB will inspected during each monitoring visit. An 
inspection sheet (Appendix B) will be utilized in order to evaluate the above 
criteria during each field visit. Photographs and geospatial data depicting invasive 
plant species will be collected as needed and archived to facilitate comparison 
among different surveys. 

4.8  Reporting activities 

4.8.1  Element 1: Annual Reporting 

Objective 8.1: Provide an annual report to the IRT and DWR 
The Conservation Bank Manager will provide an annual report to the IRT, 
California Department of Water Resources, Division of Flood Management 
(DFM) and Central Valley Flood Protection Board (CVFPB) describing all 
management, maintenance, and monitoring activities conducted within the CCB 
during the previous calendar year. The annual report will provide a record of all 
activities within the CCB, to facilitate comparison among years and to facilitate 
review and comment by the IRT and DWR (DFM and CVFPB).  
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Task 8.1: Prepare an Annual Report  
 The Conservation Bank Manager will prepare an annual report describing all 

management, maintenance, and monitoring activities as well as general site 
conditions within the CCB. The annual report will include a summary of 
monitoring and management activities undertaken during the previous year. The 
annual report will also make recommendations regarding: (1) any habitat 
enhancement measures deemed to be warranted; (2) any problems that need 
short- or long-term attention (e.g., weed removal or wetland vegetation or 
sediment removal); and, (3) any adaptive changes in the monitoring or 
management program that appear to be warranted based on monitoring results to 
date.  

 
 The annual report will be completed and circulated to the IRT, DFM, and 

CVFPB by December 31 of each year and will include, at minimum: 
 

•  a map of the CCB; 

•  photos documenting the status of the CCB; 

•  a description of actions for which IRT notification or approval was not 
needed, but were carried out during the year; 

•  observations from the General Inspection and all Biological Inspections; 

•  an accounting of all funds expended during the preceding year related to 
implementation of this LTMP; 

•  recommendations for altered (adaptive) management practices as needed; 
and, 

•  a description of proposed activities and maintenance or management 
actions to be implemented during the coming calendar year. 
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Section 5.0  Notification 

5.1  Notification Requirements 

In general, the intent of this LTMP is to describe most maintenance and management tasks in sufficient 
detail, particularly tasks that occur on a monthly or annual basis, so that IRT approval of this LTMP 
constitutes authorization for these tasks. However, it is recognized that prior IRT notification or a formal 
permit, approval, or authorization from the IRT or other applicable agencies will be required for some tasks. 
Prior IRT notification will also be required for the Conservation Bank Manager to implement management, 
maintenance, or monitoring tasks not described in this LTMP.  
 
The Conservation Bank Manager will be responsible for providing appropriate IRT notification. Ideally, the 
Conservation Bank Manager will attempt to describe all management tasks for the coming 12 months in the 
annual report (see Task 8.1). If this is not possible, the Conservation Bank Manager will submit a separate 
letter to the IRT, DFM, and the CVFPB with a written description of the activity, including when the activity 
will take place and the methodology that will be used, as well as a map showing the areas that will be targeted. 
The Conservation Bank Manager will also submit a separate letter to the IRT, DFM and the CVFPB in the 
event that a new management, maintenance, or monitoring task, not described in this LTMP, is planned for 
implementation. These parties will have 30 days to contact the Conservation Bank Manager to discuss the 
activity. If the Conservation Bank Manager is not contacted within 30 days, the activity will be considered 
approved. Notification will be made by fax, email, registered mail, or overnight transmittal. The foregoing is 
not intended to imply that activities normally requiring a permit, approval, or other authorization from the 
IRT or CVFPB would be automatically approved within the specified 30-day period; such activities will be 
subject to applicable permitting or approval requirements and timelines prior to implementation by the 
Conservation Bank Manager.  
 
In addition to activities requiring prior IRT notification, some of the activities mentioned in this LTMP have 
the potential to “impact” wetlands or waters of the United States. Under the USACE permitting program, an 
activity with the potential to result in the “loss of waters of the United States,” may require a permit. The 
USACE has defined such activities in the Federal Register, Volume 67, No. 10 / Tuesday, January 15, 2002 / 
Notices, as follows: 

 
“Waters of the United States that include the filled area and other waters that are permanently 
adversely affected by flooding, excavation, or drainage because of the regulated activity. Permanent 
adverse effects include permanent above-grade, at-grade, or below-grade fills that change an aquatic 
area to dry land, increase the bottom elevation of a waterbody, or change the use of a waterbody. The 
acreage of loss of waters of the United States is the threshold measurement of the impact to the 
existing waters for determining whether a project may qualify for a NWP; it is not a net threshold 
calculated after considering compensatory mitigation that may be used to offset losses of aquatic 
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functions and values. The loss of stream bed includes the linear feet of stream bed that is filled or 
excavated. Waters of the United States temporarily filled, flooded, excavated, or drained, but restored 
to preconstruction contours or elevations after construction, are not included in the acreage or linear 
foot measurements of loss of waters of the United States or loss of stream bed, for the purposes of 
determining compliance with the threshold limits of the NWPs.” 

 
If there is a question regarding the need for a USACE permit for tasks described in this LTMP or for future 
tasks not described in this LTMP, the Conservation Bank Manager will seek guidance from USACE. 
 
Notification and permitting requirements for all management, maintenance, and monitoring tasks listed in 
Section 4, as well as activities not described in this LTMP, are summarized in Table 3. 

5.2  Emergency Situations 

Although the Conservation Bank Manager will provide prior IRT notification for certain tasks, and some 
tasks will require a permit from the USACE, IRT or other applicable regulatory agency, emergency situations 
may require immediate action where prior IRT notification or a USACE permit would be impractical or 
impossible. Should an emergency situation arise that requires immediate action, but would potentially require 
a formal permit, approval, or authorization from the IRT or USACE, the Conservation Bank Manager will 
notify the appropriate agency within twenty-four (24) hours regarding the situation and the actions taken. 
Follow-up notification will occur, in writing, within five (5) business days to describe the actions taken and 
need for further actions (if any). Applicable emergency notification stipulations are described below. 

5.2.1  Wetlands and Other Waters of the United States 

Should an emergency situation arise that requires an immediate action which could potentially result in direct 
or indirect impacts to USACE jurisdictional waters, the following exceptions apply (CFR Title 33, Chapter II, 
Part 325, Section 325.2 - Processing of Applications): 

 
“Emergency procedures - Division engineers are authorized to approve special processing 
procedures in emergency situations. An ‘emergency’ is a situation which would result in an 
unacceptable hazard to life, a significant loss of property, or an immediate, unforeseen, and 
significant economic hardship if corrective action requiring a permit is not undertaken within a time 
period less than the normal time needed to process the application under standard procedures.” 

5.2.2  Threatened and Endangered Species 

Section 7 of the federal ESA regulations recognizes that an emergency (natural disaster or other calamity) may 
require expedited consultation (50 CFR §402.05). Expedited consultation procedures are described in Chapter 
8 of the federal ESA Consultation Handbook (USFWS 1998). Specifically, Section 8.1 stipulates, in part: 
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“Where emergency actions are required that may affect listed species and/or critical habitats, a 
Federal agency may not have the time for the administrative work required by the consultation 
regulations under non-emergency conditions. Emergency consultations should be handled with as 
much understanding of the action agency’s critical mission as possible while ensuring that anticipated 
actions will not violate sections 7(a)(2) or 7(d). Emergency consultation procedures allow action 
agencies to incorporate endangered species concerns into their actions during the response to an 
emergency. An emergency is a situation involving an act of God, disasters, casualties, national 
defense or security emergencies, etc., and includes response activities that must be taken to prevent 
imminent loss of human life or property. Under no circumstances should a Services representative 
obstruct an emergency response decision made by the action agency where human life is at stake.” 
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Table 3.  Notification Requirements 

Task 

USFWS DFW USACE 

N
o 

N
ot

ifi
ca

tio
n 

N
ot

ifi
ca

tio
n 

Pe
rm

it 

N
o 

N
ot

ifi
ca

tio
n 

N
ot

ifi
ca

tio
n 

Pe
rm

it 

Pe
rm

it 

1.1  Manage Water 
Levels X   X    

1.2  Repair and Replace 
Water Management 
Infrastructure 

  X   X X 

1.3  Remove Sediment 
from Water Conveyance 
Canals 

  X   X X 

1.4  Remove Sediment 
from Wetlands   X   X X 

2.1  Thin Emergent 
Wetland Vegetation  X   X   

2.3 Treat and Remove 
Woody Vegetation1  X   X   

2.4  Reduce Grassland 
Biomass X   X    

3.1  Prioritize and Treat 
Populations of Invasive 
Plants1 

X  X X  X X 

3.2  Remove Muskrat 
Lodges and Beaver 
Dams 

  X   X X 

3.3  Control Muskrat and 
Beaver X    X   

3.4  Coordinate with 
Sacramento-Yolo Vector 
Control District 

X   X    

4.1  Maintain Gates and 
Signage X   X    

4.2  Patrol Conservation 
Bank X   X    

4.3 Collect and Dispose 
of Trash and Refuse X   X    

4.4  Mow and Grade 
Roads X   X    

4.5  Repair and Replace 
Speed Limit Signs X   X    

5.1  Control and Manage 
Public Use2 X   X    
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Task 

USFWS DFW USACE 

N
o 

N
ot
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ot
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n 

N
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ifi
ca

tio
n 

Pe
rm

it 

Pe
rm

it 

5.2  Control and Manage 
Scientific Use  X   X   

6.1  Restore Uplands  X   X   

6.2  Restore Wetlands 
and Canals/Channels3   X   X X 

6.3  Restore Structures 
and Improvements (5)   X   X X 

7.1  Conduct General 
Inspections X   X    

7.2  Assess Maintenance 
and Management Needs X   X    

7.3  Survey Giant Garter 
Snake Populations 
(Trapping) 

 X   X   

7.4  Survey General 
Biological Resources X   X    

7.5  Survey Invasive Plant 
Species X   X    

8.1  Prepare an Annual 
Report X   X    

Tasks not Described in this 
LTMP4  X X  X X X 

1  Woody vegetation removal within wetlands or other water features may require a permit 
2  Public use not described in the LTMP (i.e., use other than passive activities) requires prior IRT notification 
3 Activities not resulting in modification to canals or wetlands (i.e., dredging or filling), would not require prior IRT 

notification. Examples include planting of wetland vegetation. 
4 Tasks with the potential to result in the take of federally or California listed species or adverse effects to wetlands or 

other waters of the United States will require a permit or similar agency approval or authorization.  
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Section 6.0  Transfer, Replacement, Amendments, and 
Notices 

6.1  Transfer 

Any subsequent transfer of responsibilities under this LTMP to a different Conservation Bank Manager will 
be requested by the Conservation Bank Owner in writing to the IRT. Such request will require written 
approval by the IRT and will be incorporated into this LTMP by amendment. Notification will also be 
provided to the CVFPB and FMO. Any subsequent Conservation Bank Manager assumes the responsibilities 
described in this LTMP and as required in the conservation easement, unless otherwise amended in writing 
by the IRT. 

6.2  Replacement 

If the Conservation Bank Manager fails to implement the tasks described in this LTMP and is notified of 
such failure in writing by the IRT, the Conservation Bank Manager will have 90 days to remedy such failure. 
If failure is not resolved within 90 days, the Conservation Bank Manager may request a meeting with the IRT 
to address the failure. Such meeting shall occur within 30 days or a longer period if approved by the IRT. 
Based on the outcome of the meeting, or if no meeting is requested, the IRT may designate a replacement 
Conservation Bank Manager in writing by amendment of this LTMP. If a replacement Conservation Bank 
Manager is not designated, then a public or private land or resource management organization acceptable to 
and as directed by the IRT may enter onto the CCB to fulfill the purposes of this LTMP. 

6.3  Amendments 

The Conservation Bank Manager, Conservation Bank Owner, and the IRT may meet and discuss revisions to 
the LTMP in an effort to better meet management goals. Should this meeting occur, a representative from 
FMO and/or the CVFPB will also attend. Said meeting will occur at the request of any of the 
aforementioned parties. Any proposed changes to the LTMP will be discussed among all parties and 
approved by all parties prior to implementation. Formal amendments to the LTMP will be approved by the 
IRT in writing and implemented by the Conservation Bank Manager. 
If the IRT determines, in writing, that implementation of the LTMP would jeopardize the continued 
existence of a California or federally listed species, either agency may require a formal amendment to this 
LTMP. Said amendment will be incorporated into the LTMP and implemented by the Conservation Bank 
Manager. 

6.4  Notices 

Any notices regarding this LTMP shall be directed as follows: 
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Conservation Bank Owner 
Ronald D. and Clover A. Smith 
2665 Sorney Loop Road 
Rescue, CA 95672 
Telephone: 530-676-8867 
Fax: 530-676-8867 
Email: cloverasmith@gmail.com 
 
Conservation Bank Manager 
America’s Habitats 
Attn: Dustin R. Smith 
c/o Smith Development and Construction 
7803 Madison Ave Suite 700C 
Citrus Heights, CA 95610 
Telephone: 916-766-7325 
Fax: 916-404-0332 
Email: d.smith@americashabitats.com 
 
U.S. Fish and Wildlife Service (IRT Member, BEI Signatory) 
Sacramento Office 
2800 Cottage Way 
Room W-2605 
Sacramento, CA 95825 
Attn: Field Supervisor 
Telephone: 916-414-6700 
Fax: 916-414-6712/6713 
 
U.S. Fish and Wildlife Service (IRT Member, BEI Signatory) 
Bay-Delta Office 
650 Capitol Mall, 8th Floor 
Sacramento, CA 95814 
Attn: Field Supervisor 
Telephone: 916-930-5643 
 
California Department of Fish and Wildlife (IRT Member, BEI Signatory) 
Bay Delta Region 
7329 Silverado Trail 
Napa, CA 94558 
Attn: Regional Manager 
Telephone: 707-944-5517 
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California Department of Fish and Wildlife (IRT Member, BEI Signatory) 
Habitat Conservation Branch 
1416 Ninth Street, 12th Floor 
Sacramento, CA 95814 
Attn: Branch Chief 
Telephone: 916-653-4875 
Fax: 916-653-2588 
 
California Department of Water Resources 
Division of Flood Management 
3310 El Camino Avenue 
Sacramento, CA95821 
Attn: Flood Maintenance Office Chief 
Telephone: 916-574-0315 
 
Central Valley Flood Protection Board 
Permitting and Enforcement Branch 
3310 El Camino Ave. Room 151 
Sacramento, California 95821 
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Section 7.0  Funding and Task Prioritization 

7.1  Funding 

BEI Exhibit D-2 describes the anticipated annual costs of long-term management for the CCB. These costs 
include estimates of time and funding needed to conduct general site visits, annual reporting, periodic giant 
garter snake monitoring, other biological monitoring, invasive plant treatment and other upland vegetation 
management, wetland and upland area vegetation management, periodic sediment removal, trash removal, 
and a prorated calculation of funding needed to fully replace the all elements of the water delivery 
infrastructure on a periodic basis, once these items reach the end of their functional lifespans. Using the PAR 
software developed by the Center for Natural Lands Management, the total annual funding required to 
complete these tasks is estimated to be $53,990 in 2011 dollars. Assuming a capitalization rate of 3.5%, the 
total endowment required to bear approximately $53,990 in annual interest earnings (in future year dollars) 
would be $1,542,577. The calculation of this endowment is described in detail within BEI Exhibit D-2. The 
relationship among numbered tasks described in this LTMP and specific PAR report line items detailed in 
Exhibit D-2 is shown in Table 4. 
 
DFW, or another entity acceptable to DFW (Endowment Manager), will hold the endowment principal and 
interest monies as required by law in the Special Deposit Fund, or a subsequent state authorized trustee fund, 
which consists of monies that are paid into it in trust pursuant to law, and is appropriated to fulfill the 
purposes for which payments into it are made. These interest monies will fund the long-term management, 
enhancement, and monitoring activities on the CCB in a manner consistent with this LTMP. 
 
The Conservation Bank Manager will consult with the Endowment Manager on a year to year basis to 
determine the amount of funding available for management and monitoring activities. Following annual 
management activities, the Conservation Bank Manager may invoice the Endowment Manager for 
management activities following the invoicing instructions provided by the Endowment Manager.  

7.2  Task Prioritization 

Due to unforeseen circumstances, prioritization of tasks, including tasks resulting from new requirements, 
may be necessary if insufficient funding is available to accomplish all tasks. The Conservation Bank Manager 
and IRT will discuss task priorities and funding availability to determine which tasks will be implemented. In 
general, tasks are prioritized in this order: 1) required by a local, state, or federal agency; 2) tasks necessary to 
maintain or remediate habitat quality and maintain hydraulic capacity in the Yolo Bypass; and 3) tasks that 
monitor resources, particularly if past monitoring has not shown downward trends. Equipment and materials 
necessary to implement priority tasks will also be considered priorities. Final determination of task priorities 
in any given year of insufficient funding will be determined in consultation with the IRT and as authorized by 
the IRT in writing. 
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Table 4.  Management, Maintenance, Monitoring, and Reporting Tasks and Related PAR Line 
Items 

Task Related PAR Line Item(s) 

1.1  Manage Water Levels Habitat Maintenance:Inspections:General Inspections 

Water Management:Water Control:Gate Maintenance 

Water Management:Water Control:Electricity - Pump 

1.2  Repair and Replace Water 
Management Infrastructure 

Water Management:Flashboard:Flashboard – Replace 

Water Management:Water Control:Culvert – Replace 

Water Management:Water Control:Screw Valve - Replace  

Water Management:Water Control:Weir – Replace 

Water Management:Water Delivery:Pipe - Replace 

1.3  Remove Sediment from Water 
Conveyance Canals 

Water Management:Channel Dredging:Daily Cost 

Site Construction/Maintenance:Permit, ACOE 404:Permit 
Preparation 

1.4  Remove Sediment from Wetlands Habitat Maintenance:Wetland Maintenance:Sediment & 
Veg Removal 

2.1  Thin Emergent Wetland Vegetation Habitat Maintenance:Wetland Maintenance:Sediment & 
Veg Removal 

2.3  Treat and Remove Woody Vegetation Habitat Maintenance:Exotic Plant Control:Spray/Hand 
Remove 

Habitat Maintenance:Exotic Plant Control:Herbicide 

Habitat Restoration:Periodic Habitat Restoration:Adaptive 
Management Fund 

2.4  Reduce Grassland Biomass Habitat Maintenance:Upland Management:Grazing or 
Mowing 

3.1  Prioritize and Treat Populations of 
Invasive Plants 

Habitat Maintenance:Exotic Plant Control:Spray/Hand 
Remove 

Habitat Maintenance:Exotic Plant Control:Herbicide 

Removal of woody vegetation  

Habitat Restoration:Periodic Habitat Restoration:Adaptive 
Management Fund 

3.2  Remove Muskrat Lodges and Beaver 
Dams 

Water Management:Channel Dredging:Daily Cost 

3.3  Control Muskrat and Beaver General Maintenance:Beaver & Muskrat:Trap & Remove 

Site Construction/Maintenance:Project 
Management:Supervise/coordinate 

3.4  Coordinate with Sacramento-Yolo 
Vector Control District 

Site Construction/Maintenance:Project 
Management:Supervise/coordinate 
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Task Related PAR Line Item(s) 

4.1  Maintain Gates and Signage Public Services:Sign, Aluminum:Boundary Signs – Installed 

Site Construction/Maintenance:Gate:Rail Gate 12’ – 
Installed 

Site Construction/Maintenance:Lock:Padlock 

4.2  Patrol Conservation Bank Habitat Maintenance:Inspections:General Inspections 

4.3 Collect and Dispose of Trash and 
Refuse 

Habitat Maintenance:Inspections:General Inspections 

General Maintenance:Sanitation Control:Collection and 
Disposal 

4.4  Mow and Grade Roads Site Construction/Maintenance:Road Construction & 
Maintenance:Annual Allowance 

4.5  Repair and Replace Speed Limit Signs Public Services:Sign:Speed Limit - Installed 

5.1  Control and Manage Public Use Public Services:Public & Scientific Use:Coordination 

5.2  Control and Manage Scientific Use Public Services:Public & Scientific Use:Coordination 

6.1  Restore Uplands Habitat Restoration:Periodic Habitat Restoration:Adaptive 
Management Fund 

6.2  Restore Wetlands and 
Canals/Channels 

Habitat Restoration:Periodic Habitat Restoration:Adaptive 
Management Fund 

6.3  Restore Structures and Improvements Habitat Restoration:Periodic Habitat Restoration:Adaptive 
Management Fund 

7.1  Conduct General Inspections Habitat Maintenance Inspections:General Inspections 

7.2  Assess Maintenance and 
Management Needs 

Biotic Surveys:General Biological Surveys:Annual Field Survey 

7.3  Survey Giant Garter Snake Populations 
(Trapping) 

Biotic Surveys:Wildlife Biologist:GGS Trapping 

7.4  Survey General Biological Resources Biotic Surveys:General Biological Surveys:Annual Field Survey 

7.5  Survey Invasive Plant Species Biotic Surveys:General Biological Surveys:Annual Field Survey 

8.1  Prepare an Annual Report Reporting:Agency Report:Annual Report 

Reporting:Aerial Photo:Digital Geo-referenced 
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SUMMARY 

America’s Habitats intends to implement a wetland restoration and enhancement project within a 
137.65 acre (ac) portion of the Yolo Bypass in Yolo County to establish the Capital Conservation 
Bank (CCB). The CCB will be established to enhance habitat for the California and federally 
listed as threatened giant garter snake (Thamnophis gigas).  The proposed project will be the first 
phase of a potentially two-phase conservation bank.  Phase 2, which will be located immediately 
north of Phase 1, may be implemented following the successful completion of Phase 1, based on 
the market demand for giant garter snake conservation credits.   
 
If approved, the CCB will be the fourth active conservation bank approved by the U.S. Fish and 
Wildlife Service (USFWS) to sell giant garter snake conservation credits.  Existing, active giant 
garter snake banks include Gilsizer Slough, Ridge Cut Slough, and Sutter Basin; however, none 
of these existing banks are authorized to sell credits within the service area proposed for the 
CCB. The primary giant garter snake conservation bank within the service area proposed for the 
CCB, the Pope Ranch Conservation Bank (located immediately west of the CCB), is closed and 
has sold all available credits. Establishment of the CCB will increase the supply of conservation 
credits for projects affecting the giant garter snake or its habitat within the north Delta and 
adjacent areas.   
 
This Habitat Development Plan (HDP) provides a detailed description of the proposed habitat 
construction activities for the CCB and includes habitat goals and criteria that will be used to 
evaluate the success of the project.  It includes a description of site conditions, restoration 
methods, and detailed monitoring and maintenance schedule for activities to be performed during 
the habitat establishment phase.  
 
This HDP is a component of a larger Bank Enabling Instrument (BEI) that is being developed to 
authorize establishment of the CCB by the Interagency Review Team (IRT).  The IRT currently 
consists of the USFWS; the California Department of Fish and Wildlife (DFW) may be added to 
the IRT at some point in the future if DFW becomes a bank signatory.
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1.0 RESPONSIBLE PARTIES 

The CCB Owner is: 
 
Ronald D. and Clover A. Smith 
2665 Sorney Loop Road 
Rescue, California 95672 
Phone: 530-676-8867 
 
The CCB Owner is the landowner, in fee simple, of the CCB.  It retains all rights and 
responsibilities associated with holding title to the CCB except for those rights or responsibilities 
reserved for other parties through deed restriction, contract, or other legally enforceable means.   
 
The CCB Project Proponent is: 
 
America’s Habitats 
c/o Smith Development and Construction 
7803 Madison Avenue #700C 
Citrus Heights, CA 95610 
Contact: Dustin R. Smith 
Phone: 916-966-7325 - Office 
 
The CCB Project Proponent is responsible for implementing the Habitat Development Plan 
(HDP).  The responsibilities of the CCB Project Proponent, or its designee, are set forth in more 
detail in Section 2.1.1. 
 
The Plan Preparer is: 
 
H. T. Harvey & Associates 
1331 Garden Highway, Suite 310 
Sacramento, California 95833 
Contact: Matt Wacker, Senior Ecologist 
Phone: 916-779-7353 
 
H. T. Harvey & Associates is one of the leading ecological consulting firms in California with 
almost 40 years of on-the-ground project experience specializing in endangered and special-
status species studies and consultations, ecological restoration design, permit applications and 
processing, wetland delineation, habitat mapping, and monitoring of wetlands.
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2.0 PROJECT REQUIRING MITIGATION 

2.1 LOCATION 

The 137.65 ac CCB project site is located south of Interstate 80 (I-80), east of County Road 104, 
and west of the Sacramento Deepwater Ship Channel in Yolo County, California at the northern 
terminus of County Road 107 within the Yolo Bypass (General Vicinity Map, BEI Exhibit A-1).  
The project site is found on the Saxon U.S. Geological Survey (USGS) 7.5-minute quadrangle 
map within Township 7 North, Range 3 East, Section 33 (portion of Yolo County Assessor’s 
Parcel Number #033-190-10-1) (Map of Bank Property, BEI Exhibit A-2).  It is accessible by 
vehicle from County Road 107, which runs along its eastern boundary.  The Pope Ranch 
Conservation Bank, which is managed by Wildlands, Inc. as a giant garter snake (Thamnophis 
gigas) and Swainson’s hawk (Buteo swainsonii) conservation bank, is located immediately west 
of the project site. 

2.2 BRIEF SUMMARY OF OVERALL PROJECT 

The CCB Project Proponent will convert approximately 129.92 ac of the 137.65 ac project site 
from fallow agricultural land to perennial marsh and upland habitat for the federally and 
California listed as threatened giant garter snake.  The CCB will be reviewed and approved by 
the IRT to sell conservation credits. These credits will be subsequently sold by the CCB Project 
Proponent to assist third parties in mitigating adverse effects to giant garter snakes and their 
habitat as authorized by IRT member agencies.  The existing agricultural field will be converted 
to a mixture of shallow to deep wetlands, water supply channels, and uplands, some of which 
will be constructed to be above the design water surface elevation of the Yolo Bypass. Native 
wetland plants (e.g., tule [Schoenoplectus acutus]) will be planted within wetland habitats, and 
upland areas will be planted with a mixture of California-native perennial grasses and forbs. A 
long-term management plan (LTMP) (Exhibit D-5 in the BEI) will be developed for the CCB, 
and habitat management activities specifically to benefit the giant garter snake will be 
implemented in perpetuity. The conservation bank will be permanently protected through a 
recorded conservation easement (Exhibit E-4 in the BEI), and a non-wasting, perpetual 
endowment (Exhibit D-2 in the BEI) will be funded to enable ongoing operations and 
maintenance of the conservation bank in perpetuity. 

2.3 SITE CHARACTERISTICS 

2.3.1  Jurisdictional Areas 

AECOM conducted a delineation of waters of the United States, including wetlands, for the 
project site (AECOM 2010) (Figure 1).  A total of 127.81 ac of palustrine, emergent, seasonal 
wetlands were delineated on the project site along with 2.86 ac of relatively permanent waters.  
Table 1 summarizes the type of jurisdictional wetlands and waters on the project site. 
Construction of the CCB will adversely affect all palustrine, emergent, seasonal wetlands found 
on the project site, and all existing relatively permanent waters will be preserved, as shown in 
Figure 2 and summarized in Table 1.  The preliminary jurisdictional waters determination for the 
CCB, issued by the United States Army Corps of Engineers, is included at BEI Exhibit I. 

Attachment H



This page intentionally left blank. 
 

Attachment H



D e e p  C a n a l

H
ig

hl
in

e 
C

an
al

Íw

ÍB

B

"C\

Culvert

Culvert/
Flashboard RiserPump

Screw Gate

Figure 1: Existing Habitats and Wetlands
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Figure 2: Wetland Impacts and Proposed Habitats to be Created
December 2011
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Table 1.  Summary of Existing Habitats, Impacts, and Enhanced Habitat 

HABITAT 
TYPE 

TOTAL 
EXISTING 

(AC) 

NOT 
IMPACTED 

(AC) 

TEMP. 
IMPACTS 

(AC) 

PERM. 
IMPACTS 

(AC) 

TOTAL 
IMPACTS 

(AC) 

PROPOSED 
ENHANCED 

OR 
CREATED 
HABITAT 

(AC) 

Palustrine, 
Emergent 
Seasonal 
Wetlands 127.81 0.00 75.54 52.27 127.81 58.27 
Relatively 
Permanent 
Waters 2.86 2.86 0.00 0.00 0.00 17.301 

Total of 
Jurisdictional 
Waters 130.67 2.86 75.54 52.27 127.81 75.57 
Upland  6.98 6.95 0.00 0.03 0.03 54.352 
Total Acres 137.65 9.81 75.54 52.30 127.84 129.92 

1 Includes 17.27 ac converted from palustrine, emergent, seasonal wetlands and 0.03 ac converted from 
uplands 

2 Includes 52.27 ac converted from palustrine, emergent, seasonal wetlands and 2.08 ac of existing uplands 
that would be enhanced with native grassland seeding 

2.3.2 Aquatic Functions 

Existing aquatic functions and values found on the project site are limited to those provided by 
agricultural lands and associated irrigation ditches.  These include: groundwater recharge; 
primary and secondary ecosystem productivity (e.g., invertebrate production); limited aquatic 
habitat for fish, amphibians, and invertebrates; active-season habitat for giant garter snake; 
limited habitat for shorebirds; and, forage production for a variety of smaller granivorous birds 
and raptors that feed on these species.  Disturbances associated with agriculture (e.g., disking, 
herbicide/pesticide use) limit the quality and quantity of these functions and values as does the 
overall lack of habitat structural diversity provided by rice. An aquatic functions and values 
assessment prepared for the project site is attached as Appendix A. 

2.3.3 Hydrology and Topography 

The project site has a slight topographic gradient north to south and from west to east, ranging in 
elevation from approximately 11 ft at the northwest corner to 9 ft at the southeast corner.  
Wetland hydrology on the project site is sustained by rainfall, groundwater, surface water 
diverted to the site through irrigation canals, and flood flows down the Yolo Bypass.  On 
average, the project site receives approximately 15 in of rainfall, primarily between the months 
of November and April (AECOM and HTH 2011).  Heavy clay soils found on the project site 
(see Section 2.3.4, below) result in localized areas of ponded rainwater that may support wetland 
hydrology. Additionally, localized areas of wetland hydrology may be supported by shallow 
groundwater, which can be found at or immediately below the soil surface (i.e., within 12 in) 
during the rainy season.  During the summer, the hydrology of the project site is primarily 
influenced by a series of irrigation and drainage canals that run along its southern border (the 
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Deep Canal) and western border.  The Deep Canal receives water directly from the Yolo Bypass 
Toe Drain and is tidally influenced.  A low-lift pump at the southwest corner of the site pumps 
water out of the Deep Canal into a high-line canal that flows north along the project site’s 
western boundary. Water is diverted out of this canal into a series of smaller canals the supply 
irrigation water to the project site for rice cultivation throughout the summer. 
 
Additionally, the project site lies within the Yolo Bypass, a flood bypass located in Yolo and 
Solano Counties that conveys floodwaters from the Sacramento River away from the Sacramento 
Metropolitan Area through a system of weirs into the Yolo Bypass, eventually draining into the 
Sacramento-San Joaquin River Delta via the Toe Drain at Prospect Slough.  The Yolo Bypass 
was constructed to convey 500,000 cubic feet per second (cfs) of water to the north Delta and to 
increase the Sacramento River capacity to 100,000 cfs from the City of Sacramento to the 
Sacramento River’s junction with Cache Slough in the north Delta.  The Fremont Weir diverts 
water from the Sacramento River into the northern end of the Yolo Bypass when the river stage 
exceeds 33.5 ft.  The manually-operated Sacramento Weir, located immediately upriver from the 
city of West Sacramento, can divert additional water during high flow events.  In addition to 
contributions from the Sacramento River, water enters the Bypass from several western 
drainages, primarily the Knights Landing Ridge Cut, Cache Creek, Willow Slough, and Putah 
Creek.  These drainages may contribute to localized inundation in the Yolo Bypass in years when 
the Sacramento River does not spill at the Fremont Weir.   

2.3.4 Soils 

According to the Soil Survey of Yolo County (Andrews 1972), a single soil series, Capay clay, 
underlies the entire project site.  Capay clays are very deep, moderately well drained soils that 
formed in moderately fine and fine textured alluvium derived from mostly sandstone and shale.  
They are typically moderately acidic to moderately alkaline in the upper horizons becoming 
more alkaline in lower horizons (Andrews 1972).  Clay content in the A horizon ranges from 
40% to 55%.  Permeability and surface runoff is slow and the available water holding capacity is 
6.5 in to 8.0 in (Andrews 1972). 

2.3.5 Vegetation 

Vegetation communities associated with relatively permanent waters, palustrine, emergent 
seasonal wetlands, and uplands are found within the project site (Figure 1).  
 
Relatively permanent waters occur on the southern and western borders of the project site.  
Freshwater emergent vegetation that occurs within this habitat includes, but is not limited to: 
broad-leaf cattail (Typha latifolia) redroot flatsedge (Cyperus erythrorhizos).  
  
The large area of palustrine, emergent, seasonal wetland that comprises the majority of the 
project site is mostly un-vegetated due to ongoing agricultural activities. However, small areas of 
wetland vegetation can form along topographic low points (i.e., along rice checks) where 
irrigation water and rainwater collect. Although these areas are disked and cultivated on an 
annual basis, weedy species such as hyssop loosestrife (Lythrum hyssopifolia), curly dock 
(Rumex crispus), and rough cocklebur (Xanthium strumarium) as well as narrow bands of broad-
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leaf cattail and tule can be found in scattered locations within this vegetation community 
(AECOM and HTH 2011).  
 
Uplands (i.e., canal edges and road sides) support a variety of weedy, ruderal species, including: 
johnsongrass (Sorghum halepense), black mustard (Brassica nigra), perennial pepperweed 
(Lepidium latifolium), soft chess (Bromus hordeaceus), common mallow (Malva neglecta), 
redstem filaree (Erodium cicutarium), and field bindweed (Convolvulus arvensis). 

2.3.6 Threatened and Endangered Species 

The project site provides potentially suitable habitat for special-status wildlife species (i.e., 
species with one or more of the following listing statuses: federal threatened or endangered, 
California threatened or endangered, California Native Plant Society List 1 or 2 species, 
California species of special concern, or California fully-protected species) that include giant 
garter snake, tri-colored blackbird (Agelaius tricolor) and several species of raptors. Giant garter 
snakes have been observed on the adjacent Pope Ranch Conservation Bank. Additionally, a giant 
garter snake was observed along County Road 107, immediately north of the project site in 2010, 
and giant garter snakes have been sighted on three separate locations during the summer of 2011. 
These sightings have all been confirmed by USFWS staff or by recognized species experts (D. 
Smith, pers. comm.). Tri-colored blackbirds have been observed along agricultural ditches to the 
north of the project site. This species may make limited foraging use of the project site, but the 
species is not expected to breed on the project site. Various species of raptors have also been 
observed flying over and foraging in the general vicinity of the project site. Similar to tri-colored 
blackbird, these species may forage on the project site, but they are not expected to breed here. 
Results of all previous wildlife surveys conducted on the project site are described in more detail 
in BEI Exhibit H. 
 
When flooded, the project site may also support limited use by anadromous fish such as Chinook 
salmon (Oncorhynchus tshawytscha), Central Valley steelhead (O. mykiss), and green sturgeon 
(Acipenser medirostris). However, given the small size of the project site relative to the larger 
Yolo Bypass, these species are not expected to significantly use the project site during migration 
through and rearing on (for juvenile salmonids) the Yolo Bypass floodplain. 
 
No special-status plant species have been found on the project site (Exhibit H in the BEI), and, 
given the nature of ongoing agricultural activities on the project site, none would be expected to 
be found on the site.  

Attachment H



This page intentionally left blank. 
 
   

Attachment H



3.0 MITIGATION DESIGN 

3.1 BASIS FOR DESIGN 

The design for the CCB includes a mosaic of aquatic and upland habitats to meet all the life 
history requirements of the giant garter snake.  It includes shallow and deep wetlands for giant 
garter snake foraging and breeding with clusters of emergent vegetation to escape predators; 
deep channels for water delivery and production of small fish and other small vertebrates as a 
food source for adult giant garter snakes; wetland-upland transition zones to encourage 
invertebrate production as a food source for juvenile giant garter snakes; and, associated uplands 
for giant garter snake basking and winter brumation.  Descriptions of each of the proposed 
habitat types are below.  Detailed grading plans and structure designs are provided in Appendix 
B, and landscape designs are provided in Appendix C. 

3.2 PROPOSED MITIGATION SITE 

The proposed mitigation site is the project as designed, the CCB. Existing physical and 
biological characteristics of the proposed mitigation site are identical to those described above in 
Section 2.3. 

3.3 CREATED/ENHANCED HABITAT 

3.3.1 Compensation Ratios 

Construction of the CCB will affect existing jurisdictional waters and wetlands (Figure 2).  Table 
1 summarizes project impacts and proposed acreages of enhanced, preserved, and created 
wetlands, relatively permanent waters, and uplands.  In all, 58.27 ac of wetland habitat will be 
enhanced, 17.30 ac of relatively permanent waters will be created, 2.86 ac of relatively 
permanent waters will be preserved, 52.27 ac of upland habitat will be created, 2.08 ac of upland 
habitat will be enhanced, and 4.87 ac of upland habitat will be preserved.      

3.3.2 Long-Term Goals 

The long-term project goals are to restore and maintain freshwater marsh and upland habitat for 
giant garter snakes.  Freshwater marshes will include several meandering slough-like channels, 
open water, deep wetlands, and shallow wetland benches that will contain adequate water during 
the snake’s active period to provide prey base and cover.  The wetlands and transition zones will 
contain emergent, herbaceous wetland vegetation for escape cover and foraging habitat.  In 
addition, upland habitat will provide basking and retreat sites with higher elevation uplands 
providing refuge from flood waters.  Hibernacula will provide cover and retreat sites both within 
wetlands and uplands.       

3.3.3 Aquatic Functions 

Approximately 58.27 ac of perennial, emergent, wetland habitat and 17.30 ac of relatively 
permanent waters will be developed following habitat enhancement activities planned as part of 
CCB construction. The wetlands are designed to maximize the upland-aquatic and wetland-

Attachment H



aquatic habitat edges and provide giant garter snake habitat with variable water depth and 
duration of ponding, ranging from shallow, seasonal wetlands to perennial wetlands with 
associated deep channels.  The wetlands and deep channels are designed to have variable bank 
slopes ranging from 1:1 to roughly 3:1 to provide topographic variation.   
 
Relative to existing conditions on the project site, the aquatic functions and values of wetlands 
and other waters of the United States within the CCB will be significantly enhanced due to the 
relative lack of anthropogenic disturbances (e.g., plowing, disking, pesticide and herbicide use) 
and the implementation of the proposed HDP.  Enhanced aquatic functions will include: 
groundwater recharge; primary and secondary ecosystem productivity (e.g., invertebrate 
production); aquatic habitat for fish, amphibians, and invertebrates; breeding, foraging, and other 
active-season habitat needs for adult and juvenile giant garter snake; habitat for waterfowl, 
shorebirds, and songbirds; and, nutrient cycling, sediment detention, pollutant filtering, and other 
water quality benefits (Appendix A).  Furthermore, development/creation of perennial wetlands 
on the CCB will increase habitat connectivity to adjacent wetland habitat with similar aquatic 
functions and services. 

3.3.4 Hydrology/Topography 

Wetland hydrology for the CCB will be supported by natural (i.e., rainfall and periodic flood 
flows down the Yolo Bypass) sources of wetland hydrology during the winter and early spring 
months, as described in Section 2.3.3, and supplemental water delivered through a series of 
supply canals, similar to the existing agricultural operation on the project site (Figure 1). 
 
During the giant garter snake active period, roughly May through October, the main water supply 
will be the Deep Canal, at the southern end of the CCB.  Surface water in the Deep Canal, which 
is sustained via a direct connection to the Yolo Bypass Toe Drain and tidally influenced, will be 
pumped, using a low-lift hydraulic pump, approximately 10 to 15 ft into an existing high-line 
canal that separates the CCB from the Pope Ranch Conservation Bank.  Water will flow, via 
gravity, north down the high-line canal and into a main supply canal running across the northern 
end of the CCB. Running east down the main supply canal, water will flow south into a series of 
channels, 4 to 5 ft in depth, each of them supplying a wetland cell ranging from 3 ft to 6 in deep 
that will be separated from adjacent wetlands by intervening upland habitat.  Each wetland cell 
will contain a variable number of topographic depressions of differing sizes that will be 
approximately 2 ft deeper than the surrounding wetland. Appendix B shows the location of all 
wetlands, channels, and uplands on the CCB. 
 
Outside the giant garter snake active period, roughly November through April, wetland 
hydrology may continue to be supported across the majority of the CCB by shallow seasonal 
groundwater, direct precipitation, or flood flows down the Yolo Bypass. Additionally, water may 
continue to be supplied to the CCB via pumped water from the Deep Canal, as described above.  
 

3.3.5 Soils 

Characteristics of the single soil series found within the CCB, Capay clay, are summarized above 
in Section 2.3.4. No amendment or modification of these soils is planned as part of CCB 
construction. 
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3.3.6 Vegetation 

Vegetation at the CCB will consists of wetland and upland species in their respective habitats, as 
summarized below. Representative locations of these vegetation types are illustrated in Appendix 
C. 
 
3.3.6.1. Wetland Habitat.  Vegetation to be planted in wetland habitats within the CCB will 
include tule and a variety of smaller, emergent macrophytes. Tule will be the primary plant 
within the deeper portions of wetlands (e.g., areas from 1 ft to 3 ft in depth). They will be planted 
along the margins of the main wetland cell water supply channels, in scattered clumps 
throughout each wetland cell, and along the margins of the deeper topographic depressions to be 
excavated within each wetland cell. The shallower upland margins of each wetland cell (e.g., 
areas less than 1 ft deep) will be planted with low growing herbaceous species including Baltic 
rush (Juncus balticus), common rush (Juncus effusus), Iris-leaf rush (J. xiphioides) and creeping 
spike rush (Eleocharis macrostachya).  Significant areas of open water will be maintained within 
wetland habitats for giant garter snake foraging and to maintain target hydraulic roughness 
values for flood water conveyance down the Yolo Bypass.  
 
3.3.6.2. Upland Habitat.  Vegetation to be planted within uplands include a variety of 
California-native grasses including blue wild rye (Elymus glaucus), creeping wild rye (Leymus 
triticoides), meadow barley (Hordeum brachyantherum), and slender wheatgrass (Elymus 
trachycaulus).  Large rip-rap sized rocks and boulders will be strategically placed and/or 
partially buried to provide upland basking and refugia for giant garter snakes until natural 
burrows develop.   
 

Attachment H



This page intentionally left blank. 

Attachment H



4.0 SUCCESS CRITERIA AND MONITORING 

4.1 SUCCESS CRITERIA 

Monitoring to determine site performance and track progress towards success criteria will 
establish the extent to which the CCB is incrementally developing high-quality habitat values for 
giant garter snakes.  The performance criteria are quantitative bench marks against which 
wetland habitat development progress and giant garter snake presence will be tracked.  The 
attainment of specified success criteria will be used as one trigger for the phased release of 
conservation credits, as specified by the IRT in the BEI. The final habitat success criteria, with 
the exception of the jurisdictional delineation that will occur in Year 3, will be evaluated in the 
last year of the 5-year monitoring period. Giant garter snake monitoring will occur for a variable 
number of years following project construction until specified species occurrence performance 
criteria are met.   

4.1.1 Wetlands and other Waters of the United States  

The project will enhance approximately 58.27 ac of palustrine, emergent, seasonal wetland and 
create 17.30 ac of relatively permanent waters.  Both habitats are intended to fall under the 
jurisdiction of the USACE.  A formal delineation of the USACE jurisdictional area will be 
undertaken 3 years following site construction.  These areas will be considered a success if the 
delineation demonstrates that the required acreage was created. 
 
Percent cover will be used as the primary indicator of successful establishment of freshwater 
emergent wetland.  The final goal (Year-5) for average percent cover is at least 80% relative 
cover of obligate (OBL), facultative wetland (FACW), and facultative (FAC) species and 50% 
total vegetation cover.  Table 2 provides the performance and final success criteria for average 
percent cover of wetland indicator species during the 5 year monitoring period. 
  
Table 2. Percent Cover Performance and Final Success Criteria for Wetland Vegetation 

Monitoring Year 
Total (Absolute) Percent 

Cover 

Relative Percent Cover by 
Wetland (FAC or wetter) 

Species 
1 20 70 
2 25 75 
3 30 80 
4 40 80 
5 (Final Success Criterion) 50 80 

4.1.2 Giant Garter Snake 

The project will enhance or create approximately 75.57 ac of aquatic habitat, preserve 2.86 ac of 
aquatic habitat, create or enhance 54.35ac of upland habitat, and preserve 4.87 ac of upland 
habitat, all of which will provide habitat for giant garter snakes.  Performance and success 
criteria for giant garter snake presence were developed in conjunction with the USFWS as 
provided in Table 3. The attainment of these criteria will be tied to the release of specific 
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percentages of the total conservation credits potentially available within the CCB. Giant garter 
snake population monitoring will occur annually starting the first year following completion of 
project construction and continue as needed to document attainment of specific criteria. If at any 
time the final success criterion is met, annual population monitoring will cease and periodic 
monitoring associated with implementation of the LTMP for the CCB will start. 
 
Table 3. Giant Garter Snake Performance and Final Success Criteria 

Criterion Criterion Description 
Interim Criterion 1 Capture of at least 1 individual giant garter snake on the bank site 

Interim Criterion 2 

Capture of at least 2 individual giant garter snakes across at least 2 
survey years (i.e., at least 1 snake per year for at least 2 years) on the 
bank site 

Final Success 
Criterion 

Capture of at least 2 individual giant garter snakes of more than 1 size-
age class across at least 2 survey years (e.g., 1 adult in survey year 1 
and 1 juvenile in survey year 2) or capture of at least 2 individual, 
gravid females across at least 2 survey years (i.e., at least 1 gravid 
female per year for at least 2 years) on the bank site or on parcels 
surrounding the bank site  

4.2 MONITORING 

4.2.1  Monitoring Methods 

4.2.1.1. Wetlands and Other Waters of the United States.  Vegetation percent cover will be 
measured by placing 100 m transects (i.e. sampling units) starting at random locations and 
running in random directions within each wetland and adjacent water supply channel. The total 
distance of vegetation intercepting each transect will be measured and summed to yield a percent 
cover value for that sample unit. All vascular plant species observed along the transect and the 
species first intercepting the transect will be recorded at 1 m intervals to compute percent cover 
by species for that sample unit. The number of transects (sample units) within each wetland cell 
will be based on the variability of the site’s vegetative cover and will be determined by 
evaluating the cumulative average cover value obtained over increasing numbers of sample units.  
The number of sample units used will be the point where additional samples do not substantially 
change the cumulative average cover value obtained.  Analysis will include calculations of total 
plant cover, relative cover by wetland indicator species (plants rated as OBL, FACW, or FAC), 
and relative cover by native species. 
 
In addition to annual wetland vegetation monitoring, a wetland delineation, to USACE protocols, 
will be completed in Year 3 following project construction to verify successful creation of at 
least 75.57 ac of aquatic habitat. 
 
All data will be recorded on field data sheets and transcribed into an electronic spreadsheet for 
analysis and reporting. 
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4.2.1.2. Giant Garter Snake Monitoring.  A USFWS and DFW-approved biologist will 
monitor and document giant garter snake populations following project construction.  Giant 
garter snake monitoring will include active visual surveys and passive aquatic trapping 
conducted at times and using methods most likely to result in capture of giant garter snake.  
Precise timing of the survey period will be determined by weather and seasonal conditions 
during the given year.  Global positioning system (GPS) units will be used to determine the 
geocoordinates of capture locations.  The vegetation type, approximate water depth, substrate 
type, time of day, and ambient temperature will be recorded.  Data will also be collected from 
snakes upon capture.  Weight, total length, snout to vent length, sex, scale counts on head and 
mid-body, and other physical features such as scars and tumors will be noted.  Captured snakes 
will be implanted with passive induced transponder tags for permanent identification, allowing 
snakes to be identified using a scanner and facilitating independent study by separate 
investigators.  All snakes will be immediately released at the point of capture after data have 
been collected, with the exception of potentially gravid snakes, which will be transported to the 
Sacramento Zoo for testing and immediately returned to the capture location and released 
following test completion. 
 
A detailed study plan, describing trapping methods, approximate timing, and other relevant 
details will be prepared by the CCB Project Proponent and submitted to the USFWS and DFW 
for approval prior to all giant garter snake surveys during the establishment phase for the CCB. 
The results of all surveys will be electronically tabulated and archived.  
 
4.2.1.3. Photo-documentation.  Photo-documentation of the site will be conducted from a 
number of fixed locations throughout the CCB.  Photographs will also be taken to record any 
events that may have a significant effect on the success of restoration, such as flood, fire, 
trespass issues, or vandalism.  The locations for photo-documentation will be selected when the 
record of habitat construction (i.e., biological as-built report) is developed for the site.  These 
locations will be recorded on the record of habitat construction graphic.  Additionally, aerial 
photos will be taken of the CCB in Year 1 and Year 5 of success criteria monitoring. 
 
All photographs will be electronically archived. 

4.2.2  Monitoring Schedule 

Monitoring will be conducted for at least 5 years or until all defined success criteria have been 
met for the CCB.  Data should be collected at approximately the same time each year to 
standardize results but may be adjusted to account for seasonal variations in vegetation 
conditions, weather, precipitation, and temperature.  The USACE jurisdictional area delineation 
will be conducted in the spring of Year 3 to take advantage of the best opportunities to examine 
the site’s soils and hydrology.  Tables 4 and 5 provide an overview of the monitoring schedule.  
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Table 4. Project Monitoring Timeline 
Monitoring Element Year 1 Year 2 Year 3 Year 4 Year 5 
Wetland Vegetation Monitoring X X X X X 
Giant Garter Snake Monitoring1 X X X X X 
Photo Documentation X X X X X 
Aerial Photographs X    X 
Wetland Delineation     X     
1 Giant garter snake monitoring may extend beyond Year 5 if needed to document 
attainment of success criteria described in Table 3 
 
Table 5. Annual Monitoring Schedule 
Monitoring Element May Jun Jul Aug Sept Oct 
Wetland Vegetation Monitoring    X   
Giant Garter Snake Monitoring1       

Photo Documentation X     X 
Aerial Photographs    X   
Wetland Delineation X      
1 The timing of giant garter snake monitoring will be described in the annual study plan 
submitted for approval to UFWS and DFW 
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5.0 IMPLEMENTATION PLAN 

5.1 SITE PREPARATION 

Site preparation primarily involves the grading of the site to elevations appropriate to support 
emergent wetland and upland habitats.  Minimization and avoidance measures developed by the 
USFWS for construction projects within giant garter snake habitat will be implemented for all 
construction activities (USFWS 1997).  All cut and fill will be balanced on the site (no import or 
export will occur from the project site).  Temporary construction equipment staging and soil 
stockpiling will occur in designated upland areas approximately 0.5 mi north of the project site to 
avoid adverse effects to waters subject to the jurisdiction of the USACE.  Standard storm water 
BMPs (e.g., installation of silt fencing, rice straw wattles) will be implemented if needed to 
avoid unintended indirect effects to adjacent irrigation canals, per the storm water pollution 
prevention plan that will be prepared and implemented for construction of the CCB.   

5.1.1 Grading 

Site grading will be done to the specifications shown on the final engineer’s stamped drawings 
(draft drawings are included in Appendix B).  Six meandering open-water channels will be 
created across the project area running north-south.  The open-water channels will be bordered 
by wetlands and uplands.  The open-water channels will be graded to a depth of approximately 4 
to 5 ft below the existing grade.  The main wetland cells will be graded to a depth of 
approximately 1 to 3 ft below existing grade. Seasonal wetlands, approximately 6 in deep, will 
be constructed to create transition areas between deeper, perennial wetlands and upland areas and 
to provide foraging habitat for juvenile garter snakes. Final grading of the upland topography 
will range from slightly above existing grade to up to 20 ft or more above existing grade (to 
provide elevations above the design water surface elevation of the Yolo Bypass).  Banks of the 
open-water channels and upland areas will vary from steep to gradual (approximately 1:1 to 3:1) 
slopes.  The typical types of equipment used during construction will include graders, bulldozers, 
excavators, and dump trucks.  A staging area will be designated at an existing large, elevated 
upland mound located approximately 0.5 mi north of the CCB, with access via Yolo County 
Road 107. 

5.1.2  Avoidance Measures 

5.1.2.1. Giant Garter Snake.  To avoid and minimize take of giant garter snakes, the following 
measures, consistent with terms and conditions listed in the programmatic formal consultation 
for USACE permitted projects (USFWS 1997), will be implemented for all habitat maintenance 
and management activities within the CCB.  
 
• Ground-disturbing activity within 200 feet of potential giant garter snake aquatic habitat will 

be conducted between May 1 and October 1. 

• Dewatered habitat will be allowed to remain dry for 15 consecutive days after April 15 and 
prior to excavation or filling of the dewatered habitat. 
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• All construction personnel will participate in a USFWS and DFW-approved worker 
environmental awareness program that will address the life history of the giant garter snake; 
the importance of irrigation canals, marshes, wetlands, and seasonally flooded areas such as 
rice fields, to the giant garter snake; and, the terms and conditions of the USFWS biological 
opinion and DFW Incidental Take Permit. Proof of training will be submitted to the 
Sacramento and Bay-Delta USFWS offices as well as the DFG Bay Delta Regional office. 

• The project site will be inspected by a qualified monitoring biologist approved by USFWS 
and DFW within 24 hours prior to the commencement of construction activities. A field 
report form documenting the monitoring effort will be provided to USFWS and DFW within 
24 hours of start of construction activities. The monitoring biologist will be available 
thereafter for consultation if a snake is encountered during construction activities, and the 
biologist shall have the authority to stop construction activities until appropriate corrective 
measures have been completed or until it has been determined that the snake will not be 
harmed. Snakes encountered will be allowed to move away from the construction activities 
on their own. Capture or relocation of trapped or injured giant garter snakes will only be 
attempted by individuals with a current ESA Section 10(a)(l)(A) recovery permit. The 
monitoring biologist will immediately report any incidental take to USFWS and DFW by 
telephone and written letter addressed to the chief, USFWS Endangered Species Division, 
and DFW Regional Director, Bay Delta Region, within 1 working day. The project site will 
also be re-inspected whenever a lapse in construction activity of 2 weeks or greater has 
occurred. 

• Clearing of wetland vegetation within water supply channels will be confined to the smallest 
area necessary to excavate the canal banks and install field drains or culverts and replace 
native fill materials. Sediment excavation will be accomplished using equipment (i.e., a 
hydraulic excavator) from the top of the channel bank to minimize impacts to giant garter 
snake habitat. 

• Clearing of vegetation within wetlands, if needed to maintain giant garter snake habitat 
values or target hydraulic roughness values for floodwater conveyance, will be confined to 
the smallest area necessary. Areas where wetland vegetation is removed will be restored to 
the original grade following vegetation removal, and all excavated vegetation and sediment 
will be removed from the site and disposed of or re-used consistent with all local, California, 
and federal laws and regulations.   

• Heavy equipment moving to and from the project site will be restricted to established 
roadways.  

• No plastic, monofilament, jute, or similar erosion control matting that could entangle giant 
garter snakes will be used. Possible substitutes include coconut coir matting, tackified 
hydroseed compounds, or other materials approved by the USFWS and DFW. 

Additional measures that will be implemented to avoid and minimize take of giant garter snakes 
include the following.  

• All vehicle traffic on access roads within the project site will observe a speed limit of 10 mph 
to minimize the potential for vehicles to run over giant garter snakes basking on access roads. 
The speed limit will be posted throughout the project site. 
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• Livestock used for vegetation management will be limited to sheep or goats. All wetlands 
and canals will be fenced with temporary electric fencing during any livestock grazing to 
prevent unintended trampling of canal banks, disturbance to wetlands, or grazing of wetland 
vegetation. Livestock grazing will be limited to May 1 through October 1. 

• Vegetation will be mowed to a height of not less than 6 in to minimize the potential for giant 
garter snake injury. Mowing will be limited to May 1 to October 1. 

• Excavated sediment will be removed from the project site and disposed of or re-used 
consistent with all local, California, and federal laws and regulations. 

5.1.2.2 Sacramento River Winter-run Chinook Salmon, Central Valley Spring-run 
Chinook Salmon, Central Valley Steelhead, Southern Green Sturgeon.  To avoid and 
minimize take of Sacramento River winter-run ecologically significant unit (ESU) Chinook 
salmon, Central Valley ESU spring-run Chinook salmon, Central Valley distinct population 
segment (DPS) steelhead, and southern DPS green sturgeon during project construction, all 
construction activities will be conducted between May 1 and October 1, during periods when the 
project site is not inundated and these species are not present within the project site. To avoid 
take of Sacramento River winter-run ESU Chinook salmon, Central Valley ESU spring-run 
Chinook salmon, Central Valley DPS steelhead, and southern DPS green sturgeon during 
ongoing operation of the CCB, the following measures will be implemented during flood events 
within the Yolo Bypass. 
 

• All water control structures (such as screw gates) will be opened prior to flood events. 

• Flashboards will be removed from all flashboard risers, and any other structures that 
would impede natural water flow and drainage will be removed from canals and wetlands 
on the project site prior to flood events. 

• The measures described above will continue to be implemented for at least 14 calendar 
days after the project site is no longer inundated from flood flows to allow fish to migrate 
out of wetlands and channels on the site back to the Toe Drain. 

These measures will maintain hydrologic connectivity among the CCB’s wetlands, water supply 
and drainage canals, and adjacent agricultural canals that flow to the Yolo Bypass Toe Drain to 
minimize fish stranding following flood events in the winter and spring when these species may 
be present within the project site. 

5.1.3 Soil Disposal 

Native soil will be excavated from the project site to enhance existing wetland habitat.  This 
excavated soil will be re-used on the site to create upland mounds for giant garter snake 
brumation.  Excavated soils will be temporarily stored on an elevated upland mound, near an 
existing agricultural storage shed approximately 0.5 mi north of the proposed project site. 
Construction of the CCB is designed to balance cut and fill, with no need for excess soil disposal 
or soil import. 
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5.1.4 Soil Treatment 

The native soils present at the CCB project site are adequate for wetland and upland habitat 
development; thus, soils will not be treated.   

5.1.5 Pest Plant Removal 

Because the CCB is within an agricultural area and is highly disturbed, it may be difficult to 
sustain entirely native populations of plants in the CCB without management.  The CCB will be 
disked in the spring to reduce populations of nonnative plants before the beginning of 
construction; however, it is expected that the topsoil (i.e., uppermost 6 in of soil) will still 
contain a seed bank dominated by nonnative species.  In the event that nonnative plants become 
established at the CCB following construction, a weed abatement program will be immediately 
implemented as described in the Interim Management Plan (IMP) (Exhibit D-4 in the BEI).  
More details regarding the weed abatement program and control of invasive weeds and 
undesirable vegetation are provided in this document. 

5.1.6 Construction Monitor 

A construction monitor familiar with this HDP will be onsite during grading and any other 
activities that include use of equipment or ground disturbance.  The monitor will be experienced 
with the protected species known to potentially occur onsite.  The monitor will check under and 
around equipment before it is moved after a period of inactivity and will visually clear each area 
to be disturbed immediately before work begins.  If a protected or sensitive species is located 
during grading or other ground disturbing activities, construction activity will cease while the 
monitor determines an appropriate course of action.  When practical, an animal will be allowed 
to move out of the construction area on its own.  In some circumstances the monitor may elect to 
move the animal a short distance within the site and into appropriate habitat with adequate cover 
from predators.  All other protective measures included in the project regulatory permits and 
agreements will be fully implemented. 

5.2  PLANTING AND SEEDING 

5.2.1 Planting Plan 

Revegetation of the CCB will consist of native emergent wetland species transitioning to upland 
species using drill seeding, broadcast seeding, or plug planting.  All planting will adhere to a set 
of detailed planting plans and specifications to be developed for CCB construction.  A planting 
plan is attached as Appendix C. 
 
Three planting zones have been established for the CCB: wetland, transition, and upland.  Tables 
6, 7, and 8 describe the species composition for each planting zone.  The wetland planting zone 
includes all wetland areas with a target inundation depth equal to or exceeding 1 ft. These areas 
will be planted with tule plugs.  Plugs will be placed in large, randomly-located clusters, several 
hundred square feet in size, on 5-ft centers.  
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Table 6. Planting Palette for the Wetland Zone 

Common 
Name Scientific Name 

% Planting 
Palette 

Container 
Size 

Planting 
Method 

Plant 
Spacing 

(feet) 

Tule 
Schoenoplectus 
acutus 100 

1 ft by 1 ft 
tule sod 
plug Individual 5 

 
The transition planting zone includes areas of shallow inundation (less than 6 in) at the margins 
of wetland zones.  The planting areas in the transition zone will be individually plug planted by 
hand in clusters of 100 to 200 plants on 5-ft centers (Table 7). 
 
Table 7. Planting Palette for the Transition Zone 

Common Name Scientific Name 

% 
Planting 
Palette 

Container 
Size 

Planting 
Method 

Plant 
Spacing 

(feet) 
Baltic rush Juncus balticus 25 Plug Individual 5 
Common rush Juncus effusus 25 Plug Individual 5 
Creeping 
spikerush 

Eleocharis 
macrostachya 25 Plug Individual 5 

Iris-leaf rush Juncus xiphioides 25 Plug Individual 5 
 
The upland planting zone includes all other areas within the CCB, with the exception of access 
roads.  The upland planting zone will be seeded with a native grass seed mix. A rangeland drill 
seeder will be used for grass species in areas of flat to moderate slopes. A broadcast seeder will 
be used in areas that are too steep for a drill seeder (Table 8).  

5.2.2 Nature and Source of Propagules 

All tule plugs will be salvaged from an adjacent property owned by the CCB Owner and 
transplanted into the CCB site. All other plants and seeds will be contract grown or obtained 
from a qualified native plant nursery.  All seeds and plants will originate from Yolo Bypass 
sources or, if not available, adjacent and ecologically-similar areas of the Sacramento Valley to 
ensure that plant materials appropriate to the CCB site are used in revegetation.  

5.3  IRRIGATION 

Irrigation is not anticipated to be required. All wetland plants will be inundated throughout the 
growing season to maintain giant garter snake aquatic habitat values, and upland plants will not 
require supplemental irrigation.   
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Table 8. Planting Palette for the Upland Zone 

Common Name Scientific Name Planting Method 

Seeding Rate 
(lbs pure live 

seed / ac) 

Blue wildrye Elymus glaucus 
Drill seeding on uplands; 
broadcast seeding on slopes 7 

Slender wheatgrass Elymus trachycaulus 
Drill seeding on uplands; 
broadcast seeding on slopes 5 

Meadow barley 
Hordeum brachyantherum 
ssp. brachyantherum 

Drill seeding on uplands; 
broadcast seeding on slopes 12  

Creeping wildrye Leymus triticoides 
Drill seeding on uplands; 
broadcast seeding on slopes 7 

Total 31 

5.4  IMPLEMENTATION SCHEDULE 

Construction of the CCB will occur over a period of 4 to 5 months during summer and early fall 
of 2013, lasting approximately from mid -June or early July 2013 through early to late October 
2013.  Construction will be phased from the east to west across the CCB site.  Excavation of 
water supply channels and adjacent wetlands will occur first, and excavated soils will be 
temporarily stored on an elevated upland mound, near an existing agricultural storage shed 
approximately 0.5 mi north of the proposed project site.   
Once all supply channels and wetlands are excavated, adjacent uplands will be created by re-
using stockpiled soils resulting from channel and wetland excavation. Final site construction will 
include: construction of poured concrete weirs, flash board risers, screw gates, and similar water 
control structures to facilitate ongoing water management within water supply canals and 
adjacent wetlands; installation of corrugated metal culverts to allow water movement between 
adjacent water supply canals and to facilitate water delivery onto the site and water drainage off 
the site; and, any required road improvements. 

At the completion of construction, the water delivery system (supply canals, gates, weirs, 
flashboards and risers) will be tested to ensure functionality, verify target inundation depths of 
all wetland habitats, and to implement any corrective measures required to ensure proper 
function of the water delivery system and attainment of target wetland inundation depths. Once 
proper function of the water delivery system has been verified, approximately mid to late 
October, installation of wetland vegetation and upland seeding will be completed, and final 
placement of rip-rap sized rock along water supply channels and uplands to create temporary 
hibernacula for giant garter snakes will occur. 
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6.0 MAINTENANCE DURING MONITORING PERIOD 

Habitat management and maintenance activities will be implemented immediately following 
construction of the CCB and continue throughout the success criteria monitoring period to ensure 
that the intended habitats and species become successfully established within the CCB. 
Maintenance and management activities during this period are described in the IMP, BEI Exhibit 
D-4. 
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7.0  PROPOSED MONITORING REPORTS 

7.1  DUE DATES 

Annual monitoring reports will be sent to the IRT by December 31 of each monitoring year. 

7.2  BIOLOGICAL AS-BUILT REPORT 

The Biological As-Built Report will describe all significant deviations from the conceptual 
design presented in this document (Appendix C).  The report will be prepared by a qualified 
engineer or landscape architect (as required) and be provided to the IRT within 8 weeks 
following completion of project construction.  The IRT will be notified in writing that 
construction and planting has been completed within 72 hours of concluding these activities. 

7.3  ANNUAL REPORTS 

Annual monitoring reports will include a brief description of the project, the methods used to 
collect and analyze the data, the results of the data analysis, a discussion of the results, issues 
and/or problems to be addressed, and conclusion regarding the present condition of the site.  The 
report will also include a remedial action section, which will discuss any additional actions 
required to achieve the final success criteria.  Representative photographs will be included. A 
draft report for IRT review and comment will be provided by December 31 of each year in which 
success criteria monitoring occurs, as described in Section 7.1 above.  
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8.0 CONTINGENCY MEASURES 

8.1 INITIATING PROCEDURES 

If annual success criteria are not achieved for any portion of the CCB in any year, or if any of the 
final success criteria (Year 5) are not met, the Project Proponent will work with the IRT to 
prepare an analysis of the cause(s) of failure.  If requested by the IRT, a remedial action plan will 
be prepared within 2 months of the initial request.  Implementation of remedial actions will 
depend on the nature of the work; thus, a schedule will be presented for IRT review and approval 
as part of the remedial action plan. 

8.2 CONTINGENCY FUNDING MECHANISM 

As part of the conservation bank approval process, performance bonds will be posted by the 
CCB Project Proponent to ensure that sufficient funding exists to successfully complete all 
construction and monitoring described in this HDP (Exhibit C-2 in the BEI) as well as any 
remedial actions that may be needed, should success criteria not be met (Exhibit C-3 in the BEI).  
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9.0 COMPLETION OF MITIGATION RESPONSIBILITIES 

9.1 NOTIFICATION OF COMPLETION 

Monitoring will be conducted for a period of at least 5 years following CCB construction and 
until all success criteria described in this HDP have been met.  At the end of the monitoring 
period, a final monitoring report will be prepared to document that the CCB has met specified 
final success criteria.  If the CCB has met the success criteria, a letter will be sent to the IRT 
within 8 weeks of achieving the success criteria acknowledging the CCB’s conditions and 
requesting agency concurrence.  The project will be considered a success and should be 
approved by the IRT when the site-specific objectives are met.   
 
If the site has not met its final success and performance criteria, monitoring will continue until 
the criteria have been successfully met. If it appears, for whatever reason, that final success 
criteria are unattainable within a reasonable timeframe, the CCB Project Proponent or IRT may 
request a reduction in the CCB mitigation credit values to match the degree to which the CCB 
has achieved its defined success criteria at that point in time. 

9.2 CONFIRMATION 

Monitoring will cease when the CCB has met all defined success criteria or when the IRT agrees 
that the site is expected to meet those goals with little chance of failure.  Upon notification of 
completion, the IRT may concur based on written documentation or, at its discretion, may 
request a site visit to observe the completed project.  Following completion of mitigation 
responsibilities, the CCB will be managed in perpetuity as summarized in Section 10 and as 
described in detail within the LTMP (Exhibit D-5 in the BEI). 
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10.0  LONG-TERM MANAGEMENT 

10.1 PROPERTY OWNERSHIP 

The CCB Owner will continue to own the CCB in fee following bank establishment. The CCB 
Project Proponent will be responsible for the ongoing maintenance and stewardship of the bank 
site.  A conservation easement, in format approved by the USFWS and DFW, will be recorded 
on the bank site in favor of DFW or a DFW-approved conservation organization or local 
government (as defined by Section 65965 of the California Government Code) (Exhibit E-4 in 
the BEI).  The Wildlife Heritage Foundation, a DFW-approved conservation organization, has 
tentatively indicated that it would be willing to hold the conservation easement for the CCB.  
The entirety of the CCB site will be included in the conservation easement.  The conservation 
easement holder will monitor the terms of the conservation easement in perpetuity.  Annual 
monitoring reports will be provided by the conservation easement holder and the bank owner as 
requested by all agencies. 

10.2 MANAGEMENT PLAN 

10.2.1 Resource Manager 

The CCB Project Proponent, or its designee, is responsible for CCB management and 
maintenance as outlined in the LTMP (Exhibit D-5 in the BEI).   

10.2.2 Management Approach 

The LTMP identifies management actions that will be implemented for the benefit of giant garter 
snakes and its habitat.  Methods to manage upland and wetland vegetation will include: goat or 
sheep grazing and mowing; hand removal of invasive plants; herbicide application; and 
mechanical removal of invasive plants and woody plants using a hydraulic excavator or similar 
equipment. 
 
Invasive aquatic and upland weeds will be treated and removed to the extent feasible and as 
needed to maintain the CCB’s conservation values.  Upland vegetation will be managed to 
encourage a diversity of vegetation heights to provide sufficient cover for giant garter snakes.  
Accumulated sediments will be periodically removed from wetlands and channels as needed to 
maintain channel conveyance and giant garter snake aquatic habitat values.  Other vegetation 
management activities, such as thinning of tule and cattail may also occur on a periodic basis as 
needed to maintain target hydraulic roughness values and suitable habitat for giant garter snakes. 
 
If livestock grazing is included as a potential tool to manage vegetation on the site, infrastructure 
elements to support livestock grazing (i.e., electrical fencing to exclude grazing from sensitive 
areas, solar pumps and troughs) will be constructed as needed, and all grazing activities will be 
designed to minimize impacts to giant garter snakes (e.g., burrow trampling).  All grazing 
facilities will be sited to avoid conflicts with sensitive resources.  All-weather roads will be 
constructed as needed to facilitate access for long-term management activities, including 
inspection, maintenance and monitoring activities.  Routine maintenance activities included in 
the LTMP will include visual inspection of all infrastructure (e.g., canals, water control 
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structures, culverts, signs, roads); inspection for trespass, dumping, vandalism, and similar 
activities; maintenance of water control features and canals; and, vegetation management and 
invasive plant control.  Biological monitoring such as giant garter snake population monitoring, 
vegetation and invasive plant surveys, and general wildlife surveys are included in the LTMP 
pursuant to agency requirements. 

10.3 SITE PROTECTION 

A non-wasting perpetual management endowment will be developed using the Property Analysis 
Record software, or similar software, to determine the endowment amount required to fund the 
stewardship and maintenance of the CCB in perpetuity (Exhibit D-2 in the BEI).  The 
endowment will be incrementally funded by the CCB Project Proponent coincident with the 
release of credits during the bank establishment period with the goal of fully funding the 
endowment by the end of the initial establishment and maintenance period.  The endowment will 
be invested with a third-party (potentially either DFW or the National Fish and Wildlife 
Foundation), consistent with DFW policy on conservation bank endowments. 
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AQUATIC FUNCTIONS AND SERVICES ASSESSMENT 
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H. T. HARVEY & ASSOCIATES 

 

 

MEMORANDUM 

 
PROJECT# 3161 

 
April 8, 2013 

 

 

 

TO:    Ms. Jinnah Benn 

   United States Army Corps of Engineers 

   Sacramento Regulatory Branch 

 

FROM:  Matt Wacker, Senior Restoration Ecologist 

   H. T. Harvey & Associates  

 

SUBJECT:  Wetlands Functions and Values Assessment 

   Proposed Capital Mitigation and Conservation Bank 

   Corps File No. SPK-2010-00119 

 

H.T. Harvey & Associates (HTH) has prepared a preliminary wetlands functions and values 

assessment of the proposed Capital Conservation and Mitigation Bank (CCB) for America’s 

Habitats. A wetland delineation report has been previously prepared for the site (AECOM 2010), 

and the U.S. Army Corps of Engineers (USACE) issued a preliminary jurisdictional determination 

(PJD) based on this report. In the PJD, the USACE asserted jurisdiction over the majority of the 

proposed CCB, totaling 126.03 acres. Rice is currently cultivated within this portion of the 

proposed CCB. 

 

Construction of the proposed CCB would result in the creation of 78.25 acres of wetlands of a 

variety of depths ranging from open water channels to perennial emergent wetlands to seasonal 

emergent wetlands. A mitigation and conservation bank prospectus (AECOM 2011), describing 

construction and operation of the bank, has been prepared and submitted to the California 

Mitigation Bank Interagency Review Team (IRT) for review and comment. During their review of 

the prospectus, the USACE expressed reservations regarding the permitting and operation of the 

bank. Specifically, the USACE was not certain that it could grant wetland mitigation credits for the 

proposed CCB because perennial inundation of the constructed wetlands within the bank will 

likely be sustained through manipulated water (i.e., water pumped from a main supply canal and 

delivered to wetlands on the site through a series of supply channels and flow control gates) if 

groundwater is not encountered.  

 

Additionally, given that 126.03 acres of USACE-jurisdictional waters would be affected by 

construction of the proposed CCB, the USACE was not certain that construction of the bank, 

which would create 78.25 acres of potentially jurisdictional wetlands and other waters, would fully 
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mitigate for the conversion of 126.03 wetland acres or if there would be surplus mitigation credits 

remaining to be sold once the project had fully mitigated for its construction-related wetland 

impacts.  

 

To assist with its evaluation of the proposed CCB and its permitting of CCB construction 

activities, the USACE requested that a wetland functions and values assessment be completed. 

Specifically, the USACE requested that, as an initial step, HTH complete a functions and values 

assessment using the methodology described in federal Highway Methodology Workbook 

Supplement (USACE 1999). Using information from past fieldwork at the site and materials from 

the CCB prospectus, HTH prepared one evaluation reflecting existing conditions at the site and a 

second evaluation for hypothetical conditions that are expected to be found on the site following 

construction and establishment of the proposed bank. These evaluations are shown in Figure 1 for 

existing conditions and Figure 2 for future conditions. A description of the numeric codes shown 

in Figure 1 and Figure 2 is provided in Attachment A. Additionally, contrasts between existing 

conditions and proposed future conditions are described in more detail within Table 1. 

 

Please contact us at your earliest convenience to discuss this functions and services assessment. 

We anticipate that some modifications may be required following USACE review, and we 

understand that a more detailed functions and services assessment may be required to provide 

justification for the granting of wetland mitigation credits from the USACE for the proposed CCB. 

 

 

REFERENCES 

 

AECOM. 2010. Preliminary Delineation of Waters of the United States Capital Conservation 

Bank. Prepared for America’s Habitats. Folsom, CA. Dated May 2010. 

 

AECOM. 2011. Prospectus Capital Conservation Bank. Prepared for America’s Habitats. Folsom, 

CA. Dated February 2011. 

 

USACE. 1999. The Highway Methodology Workbook Supplement Wetland Functions and 

Values: A Descriptive Approach. U.S. Army Corps of Engineers New England District.  

Concord. MA. Available: http://www.nae.usace.army.mil/reg/Pubs/hwsplmnt.pdf. Last 

accessed: April 14, 2011. 

 

 

cc:    Mr. Dustin Smith (America’s Habitats) 

  Dr. Kathleen Dadey (USACE Sacramento District) 

 

Attachments: Attachment A (Function and Value Rationale Code Descriptions) 
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Figure 1.  Wetlands Functions and Values Assessment Capital Conservation and Mitigation 

Bank – Existing Conditions 
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Figure 2.  Wetlands Functions and Values Assessment Capital Conservation and Mitigation 

Bank – Future Conditions 
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Table 1.  Comparison of Wetland Functions and Values for Existing Conditions and Proposed Future Conditions at the Capital 

Conservation Bank Site 

Wetland Function 

or Value Existing Conditions 

Proposed Future 

Conditions Comments 

Wetland Acreage 126.03 78.25 
Future acreage subject to delineation and USACE 

verification 

Wetland Type 
Seasonal palustrine 

emergent (farmed) 

Perennial palustrine 

emergent (managed) 

Unmanaged seasonal palustrine emergent wetlands 

possible under future conditions due solely to rainfall 

and flood flows down Yolo Bypass, but total acreage of 

this habitat type is uncertain and subject to management 

of the site to sustain perennial palustrine emergent 

marsh for giant garter snake (Thamnophis gigas) 

Groundwater 

Recharge/Discharge 

Recharge likely through 

infiltration of rainfall 

and flood flows as well 

as summer irrigation  

Similar to existing 

functions and values 

with potential for slight 

enhancement due to 

presence of excavated 

wetlands and channels 

under future conditions 

Presence of excavated wetlands and channels under 

future conditions would retain a larger volume of water 

that could potentially infiltrate resulting in local 

groundwater recharge 

Fish Habitat 

Limited habitat in 

supply canals for species 

such as catfish 

(Ictalurus punctatus and 

I. catus) and 

mosquitofish (Gambusia 

affinis) 

Similar to existing 

functions and values 

with potential for slight 

enhancement 

Constructed wetlands under future conditions may 

provide periodic rearing habitat for juvenile Chinook 

salmon (Oncorhynchus tshawytscha) and spawning 

habitat for Delta smelt (Hypomesus transpacificus) and 

Sacramento splittail (Pogonichthys macrolepidotus) 

during periods when Yolo Bypass is inundated 

Sediment/Toxicant 

Retention 

Limited potential due to 

lack of vegetation 

during late fall, winter, 

and spring months; 

agricultural activities in 

summer months a source 

of sediment and 

toxicants 

Improved functions and 

values due to presence 

of dense tule patches 

and increased 

topographic complexity 

as well as cessation of 

agricultural activities 

Patches of dense tule should increase sediment and 

toxicant retention; topographic complexity associated 

with varying wetland depths interspersed with uplands 

should similarly result in local decreases in water 

velocity during flood flows and increased opportunities 

for sediment retention 
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Table 1.  Comparison of Wetland Functions and Values for Existing Conditions and Proposed Future Conditions at the Capital 

Conservation Bank Site 

Wetland Function 

or Value Existing Conditions 

Proposed Future 

Conditions Comments 

Nutrient Removal 

Limited potential due to 

lack of vegetation 

during late fall, winter 

and spring months; 

agricultural activities in 

summer months a source 

of nutrients 

Improved functions and 

values due to presence 

of dense tule patches 

and increased 

topographic complexity 

as well as cessation of 

agricultural activities 

Patches of dense tule should increase nutrient removal; 

topographic complexity associated with varying wetland 

depths interspersed with uplands should similarly result 

in local decreases in water velocity during flood flows 

and increased opportunities for nutrient removal 

Production Export 

Limited potential due to 

agricultural activities 

and harvesting of crops 

Improved functions and 

values due to creation 

of tule marsh 

In addition to tule marsh, a variety of other wetland 

types ranging from open water channels to shallow 

seasonal wetlands will be present under future 

conditions; primary productivity should be much greater 

and the potential for this to be exported offsite during 

flood events should be increased with less management 

of the site (i.e., tilling and vegetation harvesting)  

Sediment/Shoreline 

Stabilization 

Limited due to lack of 

vegetation during 

periods of flood flows 

Improved functions and 

values due to creation 

of tule marsh 

Presence of tule clumps under future conditions should 

result in local reductions of wave action and erosion 

during flood flows in the Yolo Bypass 

Wildlife Habitat 

Moderate quality 

wildlife habitat from 

rice in summer months 

High quality wildlife 

habitat functions and 

values provided due to 

presence of upland 

native grassland 

habitat, greater wetland 

habitat diversity, lack 

of ongoing disturbance 

Future conditions include tule marsh managed explicitly 

for giant garter snake; should benefit Pope Ranch 

population due to presence of elevated brumation 

habitat; lack of ongoing disturbance and increased 

habitat diversity, including addition of upland habitat 

managed as native perennial grassland, should benefit a 

wider variety of species 
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H. T. HARVEY & ASSOCIATES 

Table 1.  Comparison of Wetland Functions and Values for Existing Conditions and Proposed Future Conditions at the Capital 

Conservation Bank Site 

Wetland Function 

or Value Existing Conditions 

Proposed Future 

Conditions Comments 

Recreation Limited to no value  

Similar to existing 

functions and values 

with potential for slight 

enhancement, subject 

to regulatory agency 

approval 

 

Educational/Scientific 

Value 
Limited to no value 

Opportunity for study 

of regional giant garter 

snake populations and 

habitat restoration 

relationships 

Creation of tule marsh (i.e., giant garter snake habitat) 

under future conditions should provide opportunities to 

study regional snake populations and demographics as 

well as the relationship between snakes and restored 

marsh habitats 

Uniqueness/Heritage Limited to no value 
Marginally improved 

functions and values 

The acreage of tule marsh habitats has declined in the 

Central Valley; creation of this habitat helps offset some 

of this habitat loss and adds to the uniqueness of the site  

Visual 

Quality/Aesthetics 
Limited to no value 

Greater habitat 

diversity likely 

provides moderate 

increases in aesthetic 

values 

This is not a significant value given the site’s location in 

the Yolo Bypass, but aesthetic values should be 

improved through greater diversity of natural habitats 

under future conditions 

Endangered Species 

Habitat 

Likely provides active 

season habitat for giant 

garter snake 

Enhanced due to 

presence of brumation 

habitat 

Future conditions should improve habitat values for 

giant garter snake by providing enhanced active season 

habitat and brumation habitat; habitat for other species 

such as Swainson’s hawk (Buteo swainsonii) may be 

marginally enhanced as well 
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MEMORANDUM 
 

Date:  June 6, 2011 

To:  Dustin Smith (America’s Habitats) 

From:  Chris Campbell and Ali Abrishamchi 

Project:  10‐1016 – Capital Conservation Bank 

Subject:  Flood Conveyance Modeling – Phase 1 and Phase 2 

 

 

1 INTRODUCTION 
 

The proposed Capital Conservation Bank  (CBB),  located within  the Yolo Bypass  (YB),  is a planned two‐

phase project to develop the entire 320‐acre parcel, with Phase 1 occurring  in the southern 135 acres 

(see Figure 1). The CBB  is  intended to provide conservation benefits for giant garter snake  (GGS) both 

locally and regionally. These benefits will be met by creating wetland habitat as well as upland habitat 

with  artificial  hibernacula.  The  upland  habitats  will  be  constructed  to  varying  elevations,  with  the 

highest elevations at 24.5 feet NGVD29, which are 2.0 feet above the Yolo Bypass design water surface 

elevation (WSE). 

 

To  understand  the  potential  flood  conveyance  impacts  of  these  proposed  habitats,  especially  the 

uplands which daylight above the design water surface, flood conveyance modeling of the Yolo Bypass 

was  undertaken  for  both  phases  of  the  CBB.  The  following  describes  the  modeling  methods, 

assumptions, and findings. 

 

 

2 DESCRIPTION OF SCENARIOS 
 

In addition  to modeling existing conditions  (see Figure 2), both phases of  the CBB were modeled  (see 

Figure 3)  to  assess  the potential  flood  conveyance  impacts of  the CBB on Yolo Bypass water  surface 

elevations. Phase 1 consists of the southern 135 acres of the 320‐acre parcel and will be built first. Phase 

2 consists of the northern 185 acres, and while there are no formal plans to develop this portion of the 

project at this time, it was modeled to understand the potential cumulative impacts of the project as a 

whole. Also, as a subset of each scenario, the proposed uplands were modeled as grazed and ungrazed 

(see Table 1). 
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3 FLOOD MODEL SETUP 
 

The  Yolo  Bypass  RMA2 model,  developed  by  the USACE  (2007a)  for  use  in  permitting  and  planning 

within the Yolo Bypass, was used as a basis for assessing the potential flood conveyance impacts of the 

CBB. The following describes the model domain, topography, boundary conditions, and how the RMA2 

model was adapted for this project. 

 

3.1 TRUNCATED MODEL DOMAIN 
 

For computational reasons  identified  in the Yolo Bypass RMA2 model documentation  (USACE, 2007b), 

the  Yolo Bypass RMA2 model was  truncated  to  the  extents  shown by  Figure  4.  The northern model 

boundary was 5.8 miles north of the project site at County Road 35. The southern model boundary was 

truncated  0.5  miles  north  of  the  northernmost  Stair  Step  or  4.0  miles  south  of  the  project  site. 

Refinements to the model mesh, which had a nominal size of 500 feet by 500 feet, included refining the 

mesh  within  the  project  footprint  to  ±30‐foot  cells  (see  Figure  5)  to  adequately  characterize  the 

wetlands and upland habitats. 

 

3.2 TOPOGRAPHY 
 

The source hydrographic data  in the Yolo Bypass RMA2 model was based on data collected  in 1997 to 

support the Sacramento and San Joaquin River Basins Comprehensive Study. The data was collected to 

produce 2 foot contours with a vertical accuracy of 1 foot and registered to NGVD29. To supplement this 

existing hydrographic data, photogrammetric data collected on May 25, 2010  for  the project site  (see 

Figure 2) was converted from NAVD88 to NGVD29 (using an adjustment of ‐2.49 feet) and incorporated 

into the model domain. 

 

Figure 3 shows the topographic conditions for Phase 1 and Phase 2. 

 

3.3 BOUNDARY CONDITIONS 
 

3.3.1 Hydraulic Roughness 
 

The hydraulic  roughness coefficients  in Table 1, as adopted  from  the Yolo Bypass RMA2 model, were 

used  to characterize predominate  land uses  in  the Yolo Bypass and at  the project  site, namely water 

conveyance features, agriculture, and wildlife habitat. Water conveyance features include irrigation and 

drainage canals,  tidal waterways, and  flooded  islands. Agricultural  land uses  include  rice, other crops, 

and  irrigated  pasture. Wildlife  habitat  typically  consists  of wild  grasslands,  seasonal  and  permanent 

wetlands and  riparian areas. The  roughness coefficients were  initially based on engineering  judgment 

and later verified by the USACE during calibration simulations to the 1997 flood event. 

 

Current  land uses at  the project site are dominated by  rice production  in  the northern  (Field 12) and 

southern  (Field 2)  fields with  the center  field  (Field 1) currently  fallow. For  the purposes of modeling, 

Figure 6  shows  that  the project  site material  types  for existing  and project  conditions.  The wetlands 
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were treated as a mix between fields and reeds since tules will be managed as patches (much  like the 

Yolo Bypass Wildlife Area). The uplands were  treated both as grazed  fields or ungrazed grasslands  to 

evaluate the need for vegetation management. 

 

Table 1. Hydraulic roughness coefficients 

 

Current RMA2 Roughness Coefficients  Project Specific Roughness Coefficients 

Material Type  Manning’s n value  Material Type  Manning’s n value 

Agriculture Fields  0.030  Roads  0.030 

Wild Grassland  0.045  Deep Channels  0.025 

Open Water  0.025  Potholes  0.030 

Maintained Levee Slope  0.050  Wetlands  0.040 

Bridges  0.070  Uplands  0.045 

Reeds and Rushes  0.050  Uplands Grazed  0.030 

Mixed Grassland/Riparian  0.070     

Riparian Woodland  0.120     

Restricted Height Levees  0.100     

 

3.3.2 Flow and Stage 
 

For the truncated model domain, and as derived from the RMA2 model, inflows at the northern model 

boundary were 490000 cfs and water levels at the southern boundary 19.5 feet NGVD29. 

 

3.3.3 Convergence Criteria 
 

As taken for USACE (2007a), the following criteria were used to converge upon model solutions: 

 

When the maximum change in computed water surface between iterations at any node in the 

model geometry  is  less  than  the convergence criterion,  the simulation either proceeds  to  the 

next  boundary  condition  revision  or  stops.  The  convergence  criteria  value  of  0.0025  ft  used 

assures that the accuracy of impact assessments featuring the comparison of computed water 

surface data sets is better than +/‐ 0.005 ft. This allows water surface contours generated from 

such a comparison to be viewed with confidence at an interval of 0.01 ft. 

 

 

4 RESULTS 
 

A total of five  (5) models were setup and run to assess the potential flood conveyance  impacts of the 

CCB project on Yolo Bypass water levels and velocities. These included 1) existing conditions, 2a) Phase 1 

grazed,  2b)  Phase  1  ungrazed,  3a)  Phase  2  grazed,  and  3b)  Phase  2  ungrazed.  The  ungrazed  versus 

grazed options considered the potential benefits of vegetation management on the uplands only. 
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Figure 7 shows  the bounding  rectangle within  the model domain within which  there were changes  in 

water surface elevations (WSE) and velocities. Figures 8 to 11 show the relative change in WSE for Phase 

1  and  Phase  2.  Figures  12  to  15  show  the  relative  change  in  velocity  for  Phase  1  and  Phase  2.  To 

determine  if any scenario resulted  in a flood conveyance  impact, especially along a project  levee,  level 

of  significance  thresholds were  set  to  0.05  feet  for  increases  in WSE  and  0.5  feet  for  increases  in 

velocity. The WSE threshold accounts for some degree of model uncertainty given that model input data 

(i.e., topography) have vertical accuracies far greater than 0.05 feet (i.e., an order of magnitude greater). 

 

Based on CBB model results, potential flood conveyance  impacts within the Yolo Bypass are  limited to 

the following: 

 

1. Figure8 shows that Phase 1 with vegetation management  in the uplands  increases WSEs up to 

0.02  feet  just  outside  the  project  boundary, which  are  isolated  to  the  immediate  area  just 

upstream of the upland mounds. 

2. Figure 9 shows that Phase 1 without vegetation management in the uplands increases WSEs up 

to 0.01 feet along the eastern levee. 

3. Figure  10  shows  that  Phase  2 with  vegetation management  in  the  uplands  results  in  similar 

increases  in WSEs up  to 0.01  feet on  the upstream  side of  the Phase 1 upland mounds  (see 

Figure 8); however,  there are  small decreases of 0.01  feet  in WSEs upstream of  the northern 

property boundary. 

4. Figure 11 shows that Phase 2 without vegetation management in the uplands results  in similar 

increases in WSEs up to 0.01 feet along the eastern levee. 

5. Figures 12 to 15 demonstrate that small changes in velocity are isolated to the project area and 

immediate vicinity. The largest decreases of 1 fps are located on the leeward side of the upland 

mounds with  the  largest  increases  up  to  1  fps  localized  to  the  upland mounds  as  the  flood 

waters flow around the mounds. Figure 16 shows that maximum velocities flowing around the 

face of  the upland mounds are approximately 3.5  fps, which  is within  the permissible velocity 

range for native grasses (Fischenich, 2001). 

 

 

5 SUMMARY AND RECOMMENDATIONS 
 

Based  on  the  results  presented  in  Figures  8  to  16,  increases  in WSE  and  velocities,  both within  the 

adjoining properties and along the eastern levee, are below the stated thresholds of significance. Most 

notably, increases in WSE up to 0.01 feet along the eastern levee under the ungrazed scenario for both 

Phase 1 and Phase 2 are  reduced  to  localized  increases up  to 0.02  feet along  the property boundary. 

Similarly, the adjoining properties only see small changes in velocity well within ±0.5 fps for both Phase 

1 and Phase 2 under both the grazed and ungrazed scenarios. These results demonstrate that vegetation 

management  of  the  uplands  can  be  used  to  effectively  eliminate  potential  freeboard  encroachment 

along the eastern levee and keep small changes in localized to the project vicinity. Therefore, based on 

the  flood  conveyance  results  documented  in  this  report,  both  Phase  1  and  Phase  2  of  the  CBB  as 

currently designed are  recommended  for approval assuming vegetation management  is  included as a 

strategy to reduce hydraulic roughness in the uplands to the levels assumed in these analyses. 
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Source: background 
courtesy of Bing Maps 

  Capital Conservation Bank

CBB location map
Project No. 10‐1016  Created By: CRC  Figure 1
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Source: background 
courtesy of NAIP (2009) 

  Capital Conservation Bank

CBB existing topography
Project No. 10‐1016  Created By: CRC  Figure 2
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Source: background 
courtesy of NAIP (2009) 

  Capital Conservation Bank

CBB project topography
Project No. 10‐1016  Created By: CRC  Figure 3
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Source: background from 
USACE (2007a) 

  Capital Conservation Bank

Truncated model domain
Project No. 10‐1016  Created By: CRC  Figure 4
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Notes:    Capital Conservation Bank

Refined model mesh
Project No. 10‐1016  Created By: CRC  Figure 5
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Notes: Manning n‐values for material types for existing conditions (left) and Phase 2 
(right) are shown by Table 1 

  Capital Conservation Bank 

Roughness types 
Project No. 10‐1016  Created By: CRC  Figure 6 
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Notes:    Capital Conservation Bank

Domain of hydraulic impact
Project No. 10‐1016  Created By: CRC  Figure 7
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Notes:    Capital Conservation Bank 

Phase 1 grazed WSE change 
Project No. 10‐1016  Created By: CRC  Figure 8 

 

Attachment I



R:\Projects\10‐1016_Capital_GGS\Reporting\Figures\Fig9_WSE_Ph1nograze.docx   
6/2/2011 

 

Notes:    Capital Conservation Bank 

Phase 1 ungrazed WSE change 
Project No. 10‐1016  Created By: CRC  Figure 9 
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Notes:    Capital Conservation Bank 

Phase 2 grazed WSE change 
Project No. 10‐1016  Created By: CRC  Figure 10 
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Notes:    Capital Conservation Bank 

Phase 2 ungrazed WSE change 
Project No. 10‐1016  Created By: CRC  Figure 11 
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Notes:    Capital Conservation Bank 

Phase 1 grazed velocity change 
Project No. 10‐1016  Created By: CRC  Figure 12 
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Notes:    Capital Conservation Bank 

Phase 1 ungrazed velocity change 
Project No. 10‐1016  Created By: CRC  Figure 13 
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Notes:    Capital Conservation Bank 

Phase 2 grazed velocity change 
Project No. 10‐1016  Created By: CRC  Figure 14 

 

Attachment I



R:\Projects\10‐1016_Capital_GGS\Reporting\Figures\Fig15_Vel_Ph2nograze.docx   
6/2/2011 

 

Notes:    Capital Conservation Bank 

Phase 2 ungrazed velocity change 
Project No. 10‐1016  Created By: CRC  Figure 15 

 

Attachment I



R:\Projects\10‐1016_Capital_GGS\Reporting\Figures\Fig16_Phase2_Abs_Velocity.docx 
6/3/2011 

 

Notes:    Capital Conservation Bank

Phase 2 grazed absolute velocity
Project No. 10‐1016  Created By: CRC  Figure 16

 

Attachment I



 

erbutler
Text Box
This page intentionally left blank.



 

 

Flood C
ontrol System

 Status R
eport 

B
-16 

D
ecem

ber 2011 

Table B-1.  Sacramento River Watershed Channel Capacity Status (contd.) 

River Reach1 

River Miles2 

Design 
Flows 

from Senate
Document 

No. 23 

Design 
Capacity 

from O&M
Manual 

(cfs) 

Design 
Flow 

from 1957 
Revised 
Profile 

Drawings 
(cfs) 

(Basis of 
State 

Operations) 

Difference 
between 

1957 Profile
Flow and 

O&M 
Capacity 
(yes/no) 

Estimated 
Current 
Channel 

Conveyance
Capacity 

(cfs) 

Channel 
Capacity 
Status 

Data Source 
for 

Estimated 
Current 

Capacity 

Comments 
From To 

Yolo Bypass 

Fremont Weir to 
Knights Landing 

Ridge Cut 
57.2 54.2 343,000 343,000 343,000 No 290,000 

Potential 
inadequacy; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 
None 

Knights Landing 
Ridge Cut to Cache 

Creek 
54.2 51.8 362,000 362,000 362,000 No 276,000 

Potential 
inadequacy; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 
None 

Cache Creek to 
Sacramento Bypass 51.8 45.3 377,000 377,000 377,000 No 201,000 

Potential 
inadequacy; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 
None 

Sacramento Bypass 
to Putah Creek 45.3 39.5 480,000 480,000 480,000 No 334,000 

Potential 
inadequacy; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 
None 

Putah Creek to RM 29 39.5 29.0 490,000 490,000 490,000 No 322,000 

Potential 
inadequacy; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 
None 

RM 29 to Miner 
Slough 29.0 18.5 500,000 490,000 500,000 Yes No data No data N/A 

The Comprehensive 
Study UNET model does 

not provide reliable 
results in this reach.  

Additional model 
development will be 

required. 

Miner Slough to 
Sacramento River 18.5 14.1 500,000 490,000 500,000 Yes N/A 

Backwater 
controlled; 
additional 
evaluation 
required 

MBK modeling for 
Natomas 408 

Impact Analysis 

Backwater control – 
flows vary accordingly. 
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