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1 PURPOSE AND NEED FOR ACTION 

1.1 Proposed Action 

The U.S. Army Corps of Engineers (Corps) and the State of California Reclamation 
Board (Reclamation Board) propose to implement bank protection measures to prevent ongoing 
streambank erosion at five critically eroding sites along the Sacramento River.  The five sites are 
River Miles (RM) 26.9L, RM 34.5R, RM 72.2R, RM 99.3R, and RM 123.5L along the 
Sacramento River in Yolo, Sacramento, and Sutter counties.  These five sites are among 24 
critical erosion sites in Governor Schwarzenegger’s February 24, 2006 Declaration of State of 
Emergency of California Levee System, and March 7, 2006 Executive Order S-01-06.  Erosion 
into the banks at these sites requires immediate work to prevent levee failure. 
 

The proposed bank protection measures would include: (1) protecting the toe and upper 
slopes of the bank with riprap; (2) establishing a berm around the mean summer water level 
(MSWL) to provide aquatic habitat during lower and higher river stages in winter and spring; (3) 
placing instream wood material (IWM) and brush bundles for aquatic habitat; and (4) planting 
pole and container plantings to stabilize the bank and provide riparian habitat. 

 

1.2 Project Location 

The project area extends along the Sacramento River from RM 26.9L to RM 123.5L.  
The five erosion sites are located from the most downstream site at the town of Walnut Grove in 
Sacramento County upstream to near the town of Meridian in Sutter County (Figure 1).  The RM 
locations and lengths of the five sites are listed in Table 1. 
 

Table 1.  Project Area Counties, and Erosion Site Lengths.   

Erosion Site County Length of Erosion (feet) 

RM 26.9L  Sacramento 723 

RM 34.5R  Yolo 786 

RM 72.2R Yolo 1,804 

RM 99.3R  Yolo 491 

RM 123.5L  Sutter 607 

Total  4,411 
 

1.3 Background 

Over the years, continual erosion of the existing river bank at the five sites has threatened 
the stability of the levees in these areas.  In downstream locations, the erosion appears to be due 
to wave run-up from tidal and wind action, as well as some recreational boat traffic during the 
summer months.  The Corps, Reclamation Board, and their consultants have made several field 
assessments of these sites over the last few years.  The levee berm has almost completely eroded 
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away along the waterline at most sites, threatening the integrity of the upper banks.  Recent 
bathymetric surveys conducted in April 2006 indicate the development of scour holes in the river 
bed near the toe of the levee in many locations.  The project design includes rock fill of scour 
holes, with riprap toe protection, as well as riprap and soil berms designed to protect these areas 
from further erosion while maintaining existing vegetation as much as possible.   

 

1.4 Project Authority 

This project is a component of the Sacramento River Bank Protection Project (SRBPP), 
which was authorized by Congress under the Flood Control Act of 1960 (Public Law 86-645).  
Congress authorized the SRBPP in accordance with the recommendations of the Chief of 
Engineers in Senate Document No. 103, 86th Congress, Second Session, entitled “Sacramento 
River Flood Control Project, California,” dated May 26, 1960.  Authorization for environmental 
features associated with the project was provided in the Water Resources Development Act 
(WRDA) of 1990.  The SRBPP is a State-federal partnership between the Corps and 
Reclamation Board. 

 

1.5 Purpose of the EA/IS 

This Environmental Assessment/Initial Study (EA/IS): (1) describes the existing 
environmental resources in the project area; (2) evaluates the environmental effects of the project 
alternatives on those resources; and (3) if the effects are significant, determines the need for an 
Environmental Impact Statement/Environmental Impact Report (EIS/EIR).  If an EIS/EIR is not 
required, a Finding of No Significant Impact (FONSI) and Negative Declaration would fulfill the 
requirements of the National Environmental Policy Act (NEPA) and the California 
Environmental Quality Act (CEQA), respectively.   

 

1.6 Decisions That Must be Made 

The District Engineer, commander of the Sacramento District, must decide whether or 
not the proposed project qualifies for a FONSI under NEPA or whether an EIS must be prepared.  
In addition, the Reclamation Board must decide if the proposed action qualifies for a Negative 
Declaration under CEQA or whether an EIR must be prepared. 

 

1.7 Tiering 

 This EA/IS is tiered to the 1987 EIR/SIES IV for the Sacramento River Bank Protection 
Project.  EIR/SIES IV discusses the environmental and significant impacts associated with bank 
protection alternatives from Sacramento River Mile 0 at Collinsville to RM 194 just below 
Hamilton City. 
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2 ALTERNATIVES 

2.1 No Action  

Under this alternative, no action would be taken to halt erosion and protect the levee at 
the five erosion sites.  As such, the banks would continue to erode, increasing the risk of levee 
failure and subsequent flooding in the surrounding areas.  This erosion would continue to worsen 
through wave wash, flood flows, and human disturbance.  Eventually, emergency repair 
measures would need to be implemented to protect the levee system from failing. 

 

2.2 Alternative 1: Proposed Action 

This alternative proposes to implement bank protection measures to prevent ongoing 
streambank erosion at RM 26.9L, RM 34.5R, RM 72.2R, RM 99.3R, and RM 123.5L along the 
Sacramento River.  The following project features are described below: work at each erosion 
site; habitat disturbance; construction staging areas; construction sequencing and equipment; 
haul routes, borrow areas, and traffic; maintenance activities and work windows; and 
construction and maintenance schedule.  This alternative would use riprap rock revetment with 
an average diameter (d50) of 12 inches for toe protection. 

 

2.3 Alternative 2 

Alternative 2 would be the same as Alternative 1 except that 6-inch diameter round 
cobble revetment would be used for toe protection.  The use of this size of cobble would increase 
the maintenance requirements of the site as compared with Alternative 1. 

 

2.4 Overall Project Features 

Bank protection measures will be implemented at each of the five sites and, in total, the 
overall project would generally consist of: (1) reinforcement of the bank toe with a total of 4,411 
lineal feet (LF) of riprap covering an area of 260,000 square feet (5.97 acres) along the lower 
bank; (2) placement of a mixture of riprap and soil (mixture of sand and silt suitable for plant 
growth) on top of the lower bank riprap to create a berm above the MSWL, covering a total area 
of 90,300 square feet (2.07 acres); (3) placement of riprap and soil along the upper bank, 
covering a total area of 73,700 square feet (1.69 acres); (4) planting the berm and upper bank 
with vegetation to provide bank stabilization and riparian habitat; (5) anchoring approximately 
6,900 LF of IWM along the berm at various orientations to the bank-line to provide aquatic 
habitat during winter and spring flows; and (6) anchoring approximately 2,500 LF of brush 
bundles within 5 feet below the MSWL along the lower bank, to provide aquatic habitat during 
all seasons.   
 

Approximately 109,900 cubic yards of riprap would be placed along the lower bank to 
reinforce the levee toe.  Approximately 27,700 cubic yards of additional riprap and soil would be 
used to build up the berm and upper slope at the project sites.  The total surface area of these 
materials would be 424,000 square feet (9.73 acres).  The area of these materials below the 
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MSWL is calculated to be 260,000 square feet (5.97 acres).  Project acreages are listed by site in 
Table 2 and material quantities are listed in Table 3.  The quantities of riprap, soil and IWM to 
be placed may vary slightly from the above estimate due to conditions encountered at the site 
during construction. 
 

Table 2.  Acreages* for the Project Sites.   

Site Total Project 
Area (acres) 

Project Area 
Above the 

Water Line 
(acres) 

Project Area 
Below the 

Water Line 
(acres) 

RM 26.9L 2.08 0.69 1.39 

RM 34.5R  1.80 0.76 1.04 

RM 72.2R 3.58 1.13 2.45 

RM 99.3R 1.20 0.53 0.67 

RM 123.5L 1.07 0.65 0.42 

Total 9.73 3.77 5.97 

* Acreages are projected from the design slopes and are approximately 10% greater than 
areas projected in plan view (footprint). 

 

Table 3.  Material Quantities for Project Sites.   

Site 
IWM 

Removed 
(lineal feet)1 

IWM Placed 
Above 
MSWL 

(lineal feet)2 

Brush 
Bundles 
Placed 
Below 

MSWL 
(lineal feet)3 

Riprap 
Placed 

(cubic yards) 

Riprap and 
Soil Mixture 

Placed 
(cubic yards) 

Soil Placed 
(cubic yards) 

RM 26.9L 25 500 300 35,700 5,000 700 
RM 34.5R 38 600 400 24,700 4,000 800 
RM 72.2R 409 4,000 1,200 35,600 4,400 800 
RM 99.3R 0 800 300 6,300 5,900 400 

 RM 123.5L 0 1,000 300 7,600 5,200 500 
Total 705 6,900 2,500 109,900 24,500 3,200 

5. Existing length of IWM estimated from visual bank-line surveys and may over-estimate present-day IWM occurrence at the scour 
locations. 

5. Length of anchored IWM to be placed estimated from design spacing.  
5. Length of anchored brush bundles to be placed estimated from design spacing and specified bundle length. 

 
Newly placed IWM would: (1) be between 23 and 35 feet long; (2) maintain a crown 

branch structure that is approximately 6–8 feet wide; and (3) retain limbs and root wads (to the 
extent feasible) for maximum habitat value.  Individual IWM pieces would be anchored either in 
a parallel configuration to the bank or at an oblique angle to the river flow along the berms at 
each site.  Therefore, the total length of these materials reported in Table 3 may exceed the site 
lengths reported in Table 1.  Brush bundles would be between 10 and 15 feet in length and would 
be anchored every 10-15 feet along the berms at each site in a configuration parallel to the bank 
and within 5 feet of the MSWL.  
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Container plants and pole cuttings would be installed along the berm and upper bank with 

the long-term goal of providing riparian and shaded riverine aquatic (SRA) cover habitat as 
defined by USFWS (Fris and DeHaven 1993).  These areas would be seeded and covered with 
mulch to prevent soil loss during the first high water before plantings have become established.   
 

2.5 Work at Each Erosion Site 

This section provides specific details on the proposed work at each erosion site.  Cross-
sectional views and construction footprints for each site are shown on Figures 2-11.  

 
2.5.1 River Mile 26.9 Left  

The bank protection measures at RM 26.9L would consist of: (1) reinforcement of the 
bank toe with a total of 723 LF of riprap, covering a total area of 60,600 square feet (1.39 acres) 
along the lower bank; (2) placement of soil and riprap on top of the lower bank riprap to create 
an approximately 4-foot-wide berm and 4-foot-wide trenched area, covering a total area of 
11,700 square feet (0.27 acres); (3) placement of a layer of soil and riprap along the upper bank, 
covering a total area of 18,300 square feet (0.42 acres); (4) planting the berm, trench, and upper 
bank with vegetation to provide bank stabilization and riparian habitat; and (5) anchoring IWM 
along the waterside edge of the berm for a total of approximately 500 LF; and anchoring brush 
bundles along approximately 300 LF of the lower bank.  A site map showing the limits of bank 
protection as well as access routes and staging areas is shown on Figure 2.  A typical cross 
section of this design is shown on Figure 7. 

 
Approximately 35,700 cubic yards of riprap would be placed along the lower bank.  

Approximately 5,000 cubic yards of riprap and soil (a mixture of sand and silt suitable for plant 
growth) would be used to create the berm and upper bank.  A layer of soil with a volume of 
approximately 700 cubic yards would be placed along the upper berm, trench, and upper slope.  
The finished grade of the soil placed in the trench bottom would be at minus 0.5 feet national 
geodetic vertical datum (NGVD) and is designed to be inundated at all times during the tidal 
cycle in winter, spring, and summer.  However, the berm would have approximately 4-foot-wide 
openings (from minus 0.5 to 4.2 feet NGVD) every 100 feet along its length to provide off-
channel habitat and prevent aquatic organisms from being stranded in the trench area during tidal 
fluctuations.  Upon completion, the horizontal to vertical (H:V) dimensions of the upper and 
lower bank slopes would be 2H:1V.   

 
Emergent vegetation would be planted in the trench area.  Riparian trees and shrubs 

would be planted along the upper bank to approximately 15 feet NGVD.  The top of the bank 
would be planted with only herbaceous plants.  Container plants and willow cuttings would be 
installed in larger rock voids.  Standing trees at the site would be protected in place as much as 
possible.  However, some small trees and shrubs may need to be removed to facilitate 
construction access.  IWM would be anchored parallel to the top of the berm and brush bundles 
would be installed within 5 feet below the MSWL along the lower bank.   
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2.5.2 River Mile 34.5 Right 

The bank protection measures at RM 34.5R would consist of: (1) reinforcement of the 
bank toe with a total of 786 LF of riprap, covering a total area of 45,400 square feet (1.04 acre) 
along the lower bank; (2) placement of soil and riprap on top of the lower bank riprap to create 
an approximately 4-foot-wide berm and a 4-foot-wide trenched planting area, covering a total 
area of 14,100 square feet (0.32 acres); (3) placement of riprap and soil along the upper slope, 
covering a total area of 18,900 square feet (0.43 acre); (4) planting the berm and upper bank with 
vegetation to provide bank stabilization and riparian habitat; and (5) anchoring IWM along the 
waterside edge of the berm for a total of approximately 600 LF; and anchoring brush bundles 
along approximately 400 LF of the lower slope to provide aquatic habitat.  A site map showing 
the limits of bank protection as well as access routes and staging areas is shown on Figure 3.  A 
typical cross section of this design is shown on Figure 8. 

 
Approximately 24,700 cubic yards of riprap would be placed along the lower bank.  

Approximately 4,000 cubic yards of riprap and soil would be used to create the berm and upper 
bank.  A layer of soil with a volume of approximately 800 cubic yards would be placed along the 
upper slope, trench, and berm.  The finished grade of the soil placed in the trench would be at 
minus 0.5 feet NGVD and is designed to be inundated at all times during the tidal cycle in 
winter, spring, and summer.  However, the berm would have approximately 4-foot-wide 
openings (from minus 0.5 to 4.2 feet NGVD) every 100 feet along its length to provide off-
channel habitat and to prevent aquatic organisms from being stranded in the trench area during 
tidal fluctuations.  Upon completion, the upper and lower bank slopes would be 2H:1V.   

 
Emergent vegetation would be planted in the trench area.  Riparian trees and shrubs 

would be planted along upper bank to approximately 17 feet NGVD.  The top of the bank would 
be planted with only herbaceous vegetation.  Standing trees at the site would be protected in 
place as much as possible.  However, some small trees and shrubs may need to be removed to 
facilitate construction access.  IWM would be anchored parallel to the top of the berm and brush 
bundles would be installed within 5 feet below the MSWL along the lower bank.   

 

2.5.3 River Mile 72.2 Right 

The bank protection measures at RM 72.2R would consist of: (1) reinforcement of the 
bank toe with a total of 1,804 LF of riprap, covering a total area of 106,500 square feet (2.45 
acre) along the lower bank; (2) placement of a layer of soil and riprap to create a planting berm 
on top of the lower bank riprap, covering a total area of 49,300 square feet (1.13 acres); (3) 
planting the berm with vegetation to provide riparian habitat; (4) preserving existing riparian 
vegetation along the upper slope; and (5) anchoring IWM along the berm for a total of 
approximately 4,000 LF; and anchoring brush bundles along approximately 1,200 LF of the 
lower bank.  A site map showing the limits of bank protection as well as access routes and 
staging areas is shown on Figure 4.  A typical cross section of this design is shown on Figure 9. 

 
Approximately 35,600 cubic yards of riprap would be placed along the lower bank.  

Approximately 4,400 cubic yards of riprap and soil would be used to create the berm.  A layer of 
soil with a volume of approximately 800 cubic yards would be placed on top of the berm.  Upon 
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completion, the bank slope would be 2.5H:1V, with a 10H:1V berm above the MSWL.  The 
berm elevation is designed to become inundated at higher river stages during winter and spring. 

 
Riparian trees and shrubs would be planted along the berm.  Container plants and willow 

cuttings would be installed in larger rock voids.  Standing trees at the site would be protected in 
place as much as possible.  However, some small trees and shrubs may need to be removed to 
facilitate construction access.  Elderberry shrubs may need to be trimmed or tied back and 
possibly transplanted to facilitate construction.  Efforts would be made to avoid any elderberry 
transplantation.  An agricultural pump located along the site would be relocated and out of 
service for 8 days during construction.  In addition, a boat dock would need to be removed in 
order to facilitate construction. 

 
IWM would be anchored along the waterside edge of the berm and at the toe of the upper 

slope in both parallel and oblique angles to the bank-line; brush bundles would be installed 
within 5 feet below the MSWL along the lower bank.   

 
2.5.4 River Mile 99.3 Right 

The bank protection measures at RM 99.3R would consist of: (1) reinforcement of the 
bank toe with a total of 491 LF of riprap, covering a total area of 29,200 square feet (0.67 acre) 
along the lower bank; (2) placement of soil and riprap on top of the lower bank riprap to create a 
planting berm, covering a total area of 7,800 square feet (0.18 acres); (3) placement of a layer of 
riprap and soil along the upper slope, covering a total area of 15,400 square feet (0.35 acre); (4) 
planting the berm and upper bank with vegetation to provide bank stabilization and riparian 
habitat; and (5) anchoring IWM along the berm for a total of approximately 800 LF; and 
anchoring brush bundles along approximately 300 LF of the lower bank.  A site map showing the 
limits of bank protection as well as access routes and staging areas is shown on Figure 5.  A 
typical cross section of this design is shown on Figure 10. 

 
Approximately 6,300 cubic yards of riprap would be placed along the lower bank.  

Approximately 5,900 cubic yards of riprap and soil would be used to create the berm and upper 
bank.  A layer of soil with a volume of approximately 400 cubic yards would be placed on the 
upper bank and berm.  Upon completion, the bank slope at the sites would be 2H:1V, with a 
10H:1V berm above the MSWL.  The berm elevation is designed to become inundated at higher 
river stages during winter and spring. 

 
Riparian trees and shrubs would be planted along the berm and upper bank.  Container 

plants and willow cuttings would be installed in larger rock voids.  Standing trees at the site 
would be protected in place as much as possible.  However, some small trees and shrubs may 
need to be removed to facilitate construction access.  IWM would be anchored along the 
waterside edge of the berm and at the toe of the upper slope in both parallel and oblique angles to 
the bank-line; brush bundles would be installed within 5 feet below the MSWL along the lower 
bank.   
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2.5.5 River Mile 123.5 Left 

The bank protection measures at RM 123.5L would consist of: (1) reinforcement of the 
bank toe with a total of 607 LF of riprap, covering a total area of 18,200 square feet (0.42 acre) 
along the lower bank; (2) placement of soil and riprap to create a planting berm on top of the 
lower bank riprap, covering a total area of 7,300 square feet (0.17 acres); (3) placement of riprap 
and soil along the upper bank, covering a total area of 21,200 square feet (0.49 acre); (4) planting 
the berm and upper bank with vegetation to provide bank stabilization and riparian habitat; and 
(5) anchoring IWM along the berm for approximately 1,000 LF; and anchoring brush bundles 
along 300 LF of the lower bank.  A site map showing the limits of bank protection as well as 
access routes and staging areas is shown on Figure 6.  A typical cross section of this design is 
shown on Figure 11. 

 
Approximately 7,600 cubic yards of riprap would be placed along the lower bank.  

Approximately 5,200 cubic yards of riprap and soil would be used to create the berm and upper 
bank.  A layer of soil with a volume of approximately 500 cubic yards would be placed on the 
upper bank and berm.  Upon completion, the bank slope at the site would be 2H:1V, with a 
10H:1V berm above the MSWL.  The berm elevation is designed to become inundated at higher 
river stages during winter and spring.  

 
Riparian trees and shrubs would be planted along the berm and upper bank.  Container 

plants and willow cuttings would be installed in larger rock voids.  Standing trees at the site 
would be protected in place as much as possible.  However, some small trees and shrubs may 
need to be removed to facilitate construction access.  IWM would be anchored along the 
waterside edge of the berm and at the toe of the upper bank in both parallel and oblique angles to 
the bank-line; brush bundles would be installed within 5 feet below the MSWL along the lower 
bank.   

 

2.6 Habitat Disturbance 

Construction would be conducted in a manner that minimizes disturbance of existing 
vegetation at the sites.  Some pruning or trimming of tree limbs and shrubs would be necessary 
prior to placing fill material, although the exact amount at each site cannot be specified until the 
time of construction due to changing site conditions from the ongoing erosion.  To the extent 
feasible, however, existing woody riparian vegetation would not be removed. 
 

There would be no grubbing or contouring of the sites.  All fill materials would be placed 
on existing undisturbed ground with no excavation or movement of existing materials.  Some 
clearing of shrubs, herbaceous vegetation, and trees with a 6 inch diameter at breast height may 
occur.  All construction activities, including pruning and trimming of vegetation, would be 
supervised by a qualified biologist to ensure that these activities have a minimal effect on natural 
resources.  All staging areas and/or disturbed areas would be seeded and covered with mulch to 
prevent erosion.   
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2.7 Construction Staging Areas 

At RM 26.9L, RM 34.5R, and RM 72.2R, all bank protection activities, except planting 
and staging, would be conducted from cranes mounted on barges in the Sacramento River.  
Waterside construction would minimize noise and traffic disturbance as well as impacts on 
existing vegetation.  The contractor would use adjacent landside areas for staging of vehicles and 
plant materials and other associated construction equipment as necessary.  Protective fencing 
would be installed to prevent vehicles from getting too close to the waterside edge of the existing 
berm.  At RM 26.9L, a staging area would be established within a developed area across River 
Road from the erosion site.  At RM 34.5R, an additional parking area would be established on 
the opposite side of South River Road, along the edge of a vineyard.  Staging areas are 
documented on Figures 2 through 4.  

 
At RM 99.3R and RM 123.5L, bank protection activities and equipment staging would 

occur from the top of the levee or on the grassy waterside banks of the levee.  Protective fencing 
would be installed to prevent vehicles from getting too close to the waterside edge of the existing 
berm.  At RM 123.5 an additional staging area would be established on the opposite side of 
South Meridian Road, in a cleared area that was formerly an orchard.  These staging areas are 
documented on Figures 5 and 6. 

 

2.8 Construction Sequencing and Equipment 

The contractor would first place riprap from the toe up to approximately MSWL.  A layer 
of biodegradable coir fabric would then be placed on top of the riprap and covered with a layer 
of soil and riprap to create the berm.  Riprap and soil would then be placed along the upper 
slopes.  The contractor may choose to use excavators, loaders, and other construction equipment 
once the riprap has reached the MSWL.   

 
Once construction of the bank is completed, the contractor would place soil along the 

upper banks, as well as install the IWM, brush bundles, and plantings.  The upper slope would 
also be hydroseeded and covered with mulch that would prevent the bank from eroding before 
plantings have had time to become established.  The contractor could decide to place soil along 
the entire length of the upper slope and install the plantings, or may construct only a section at a 
time, depending on material and equipment availability, or feasibility of construction.  Willow 
cuttings and herbaceous vegetation would be installed after construction in the fall, whereas 
plants in containers may be installed the following spring following seasonal high water.  Precise 
planting timelines would be determined upon the availability of planting materials and in 
coordination with the National Oceanic and Atmospheric Administration’s National Marine 
Fisheries Service (NMFS), United States Fish and Wildlife Service (USFWS), and California 
Department of Fish and Game (CDFG).   

 

2.9 Haul Routes, Borrow Areas, and Traffic 

Equipment and materials associated with bank protection would access the erosion sites 
at RM 26.9L, RM 34.5R, and RM 72.2R by barge from the Sacramento River.  Equipment and 
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materials associated with landside construction activities such as planting would be brought to 
these sites via surface roads.  Landside access to the RM 72.2R site would be from the Elkhorn 
Road exit off of U.S. Interstate 5.  Although temporary lane closures may be required for 
landside access to sites at RM 26.9L and RM 34.5R, no roads are expected to be closed during 
construction. 
 

Equipment and materials associated with bank protection and planting would access the 
erosion sites at RM 99.3R and RM 123.5L from the levee crown and roadside.  Landside access 
to the RM 99.3R site would be via Highway 49 to County Road 98A, and access to the RM 
123.5L site would be via Hwy 20 to Wood Road.  Construction materials, including riprap, 
would be hauled from a commercial or previously permitted quarry or borrow site located within 
100 miles of the sites.  Construction signs would be posted along the haul routes, and flaggers 
would be used, as necessary, to minimize traffic problems and ensure public safety near the 
construction sites.  Temporary lane closures may need to occur along Wood and South Meridian 
roads at 123.5L, although no roads are expected to be closed during construction. 

 

2.10 Off-Site Mitigation 

Off-site mitigation in the form of a setback levee or other measure to restore fluvial 
geomorphic functions would be implemented to provide compensation for any project impacts 
that are not fully offset by on-site project design features (section 2.5) or work window 
scheduling (sections 2.12 and 2.13).  Any such setback levee or other measure shall create a 
floodplain or erodible area (as applicable) that is no less than five (5) times as large as the bank 
area that exists now between the existing edge of water at the MSWL and the existing projected 
levee section at MSWL.  Currently, this area is assumed to be the maximum potential extent of 
lateral river migration (i.e., river functioning potential) that would be lost as a result of the 
proposed bank protection action.  Other more accurate or representative methods of quantifying 
this river functioning potential and determining appropriate compensation may be developed in 
the future before implementation of any off-site mitigation.  

 
If the Corps fails to implement an off-site setback levee or other measure within 1 year of 

placing rock revetment on the proposed action site, the additional temporal aquatic habitat losses 
incurred would be offset by increasing the original 5:1 mitigation ratio by a factor of 1.  Thus, 
after 1 year the ratio increases to 6:1 and then increases each year thereafter by a factor of 1 (i.e., 
7:1 after 2 years, 8:1 after 3 years) until the setback levee or other equivalent measure is 
implemented.  

 
Any setback levee or other measure’s floodplain or erosion area shall include habitat 

features intended to maximize aquatic benefits for federally listed fish species, including delta 
smelt and the three listed salmonids that occur in the SRBPP action area.  The effects of off-site 
mitigation on listed fish species would be evaluated using the Standard Assessment Methodology 
(SAM; USACE 2004) to determine whether the measure(s) to be implemented are self-
mitigating or would require additional off-site compensation measures.  Site design may be 
limited by various engineering and hydraulic constraints, but shall incorporate at least one of the 
following features:  (1) a shallow, frequently inundated, vegetated floodplain with an open 
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canopy; (2) a less frequently inundated area including significant shaded riverine aquatic (SRA) 
cover, a more closed canopy, and high structural diversity; (3) significant occurrence of IWM 
recruitment; and (4) active erosion of banks. 

 
Construction of the off-site setback levee or other measure would also result in the 

removal of at least as many lineal feet of rock revetment (from the newly-abandoned levee or 
bank) as will have been placed through implementation of the proposed action.  If not, the Corps 
shall remove rock revetment from other locations until the necessary 1:1 rock removal criterion 
has been met.  Non-federal rock revetment placed subsequent to Clean Water Act 
implementation, but without a Corps Section 404 permit or associated mitigation, may not be 
credited toward the 1:1 off-site rock removal.  Such crediting could constitute abrogation of 
other regulatory responsibilities of the Corps and the resource agencies. 

 
The setback levee’s or other measure’s engineered (expected, anticipated) project life 

shall equal or exceed that of the design life of the five sites being repaired as part of this bank 
protection project.  The setback levee or other measure’s project life may be determined by 
hydraulic modeling or other means acceptable to the Inter-Agency Working Group (IWG) for the 
SRBPP. 

 
Implementation of the setback levee or other measure must incorporate avoidance, 

minimization, and conservation measures sufficient to offset the adverse effects on all listed 
species under USFWS, NMFS, and CDFG jurisdiction.  These impacts can be addressed by the 
IWG or by Corps staff during informal consultation.  The setback levees or other measures may 
be constructed and rock revetment removed at any suitable location within the mainstem of the 
lower Sacramento River (not tributary streams or distributary sloughs) within the action area, as 
well as upstream to RM 243.  The setback levees or other measures and removal of rock 
revetment may occur, if consistent with Corps policy and all other regulatory considerations, on 
federal and non-federal levees and other sites.  Other floodplain restoration measures or no off-
site compensation may occur, as determined by the SAM (USACE 2004), in consultation with 
the USFWS, NMFS, and CDFG. 

 

2.11 Mitigation Monitoring Plan 

Monitoring is necessary to ensure that the vegetated berms/IWM structures are 
functioning as projected to the benefit of federally listed fish species.  The Corps shall, within 12 
months of the onset of construction of the five erosion sites, submit a detailed, site-specific 
monitoring plan for the resource agencies to review.  The monitoring plan would include at a 
minimum: (1) success criteria for mitigation which provides a standard to assess whether the 
mitigation efforts successfully replace lost habitat; (2) a program to monitor development of 
SRA cover and riparian habitat; and (3) a protocol for implementing remedial actions should any 
success criteria not be met.  Once reviewed, this monitoring plan shall be incorporated into an 
Operations and Maintenance manual and implemented at the five erosion sites.  Yearly 
monitoring reports which evaluate the sites progress in meeting the mitigation success criteria 
would be submitted to the resource agencies by December 31 of each year.  Monitoring is to be 
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conducted until such time as the projected benefits of mitigation actions to federally listed fish 
species can be either substantially confirmed or discounted. 

   
The Corps shall also develop, with the assistance of the IWG and the ultimate approval of 

the resource agencies, a broader fisheries and aquatic ecosystem monitoring plan for the SRBPP 
action area.  Larger-scale aquatic monitoring is also necessary to ensure that the various 
experimental SRBPP on-site mitigation features are functioning in a manner that enhances 
habitat value and offsets adverse bank protection effects.  Monitoring is also necessary to 
determine the adverse effects associated with the loss of river function and increased habitat 
fragmentation associated with the project.  Monitoring would evaluate the effectiveness any 
restoration measures implemented to return natural fluvial function (i.e., setback levees, 
restoration of eroding banks, etc.).  The results of large-scale monitoring would be used to 
develop future minimization measures and conservation ratios with respect to federally listed 
species and would help determine whether SRBPP mitigation features require long-term 
maintenance or must be modified to reduce unforeseen adverse impacts on listed species and the 
ecosystems in which they occur. 

 

2.12 Maintenance Activities and Work Windows 

Once repaired, the erosion sites would need limited maintenance over the life of the 
project.  Anticipated maintenance activities during the initial establishment period, typically 3-5 
years, would include removal of invasive vegetation determined to be detrimental to the success 
of the project, pruning and watering of planted vegetation to promote optimal growth, 
replacement vegetation planting, monitoring of navigational hazards, and placement of fill and 
rock revetment if the site is damaged during high flow events or vandalism.  Once established, 
the riparian vegetation should be self-maintaining.   Yearly maintainance at each site should 
require the placement of no more than 600 cubic yards of material corresponding to a 
disturbance area 300 feet in length.  Should greater than 600 cubic yards be placed in any year, 
the operating and maintaining agency would obtain the necessary permits from the regulatory 
agencies. 
 

In coordination with Federal and State resource agencies, any in-water work needed for 
maintenance would be conducted during appropriate time periods to avoid adverse effects on 
fish.  The current acceptable in-water work “window” for listed salmonids is July 1 to October 
30 in any year (construction would begin at RM 26.9L and RM 34.5R as early as July only if 
approved by the USFWS, which is dependent on the distribution of delta smelt in June surveys).   

 

2.13 Construction and Maintenance Schedule 

Placement of rock revetment, fill, and IWM would be completed during one construction 
season.  Vegetation would be installed and maintained during that same construction season and 
then maintained for an additional 3 years.  In-water construction would be completed between 
July 1 and November 30 (with approval from USFWS for RM 26.9L and RM 34.5R based on 
delta smelt distribution). 
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Without special approval from USFWS at RM 26.9L and RM 34.5R, any in-water 
maintenance would occur between August 1 and November 30.  At RM 72.2R, RM 99.3R, and 
RM 123.5L, any in-water maintenance would occur between July 1 and November 30.  
Maintenance activities may occur year-round in the overbank and dry areas, but would avoid any 
elderberry shrubs by 100 feet or another distance coordinated with USFWS. 
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3 RESOURCES ELIMINATED FROM DETAILED ANALYSIS 

The potential for significant effects was evaluated for each resource area (Appendix F).  
Based on this analysis, the following resource areas were eliminated from detailed analysis. 

 

3.1 Climate  

This project would not result in any changes to climate; therefore, climate is not 
discussed in this document. 

 

3.2 Land Use  

This project would not result in any changes in land use; therefore, land use is not 
evaluated in detail in this document.  Specifically, there would be no change to the adjacent land 
uses, including recreation, and the conversion of natural riparian bank to a riprap slope would not 
result in a change in land use because the project has been designed to promote revegetation and 
maintain habitat values of the sites. 

 

3.3 Socioeconomics and Environmental Justice 

Since land use would not change, the socioeconomics of the project area are not expected 
to change.  Marinas and other recreational values near the sites would not be significantly 
affected.  Also, there would be no substantial loss or addition of jobs or revenue as a result of the 
proposed project.  In addition, there would be no effect on environmental justice because there 
are no minorities or low-income groups in the area that would be affected by the project. 

 

3.4 Prime and Unique Farmland 

Construction is not proposed on any land designated as prime or unique farmland.  No 
agricultural lands would be taken out of production due to the proposed project. 

 

3.5 Soils and Geomorphology 

 The Sacramento Valley is underlain by marine sedimentary rocks overlain by recent 
alluvial deposits, and to a lesser extent some volcanic rocks.  The levees and river sediments 
associated with the project site are composed of Quaternary alluvium deposits comprising of 
loose to medium dense, unweathered gravel, sand, silt and clay.  These sediments are estimated 
to have been deposited 200 to 10,000 years before present formed levees and floodplains along 
the Sacramento River.  The construction associated with the project does not involve the removal 
of any existing riprap at the levee sites and, in fact, would improve conditions by securing the 
shore and preventing further erosion.  Therefore the construction related effects on the bank and 
underlying soils associated with this project are considered to be less than significant. 
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4 RESOURCES ANALYZED IN DETAIL FOR POTENTIAL EFFECTS 

4.1 Vegetation and Wildlife  

4.1.1 Introduction 

This section describes the terrestrial biological resources, including general vegetation 
and wildlife resources, present at the project sites.  Special-status vegetation and wildlife species 
are discussed separately in section 4.3.  Table 4 summarizes the impacts on vegetation and 
wildlife resulting from implementation of the preferred alternative (Alternative 1). 

 
Table 4.  Summary of Vegetation and Wildlife Habitat Impacts.   

Impact Mitigation 

I.  Effects on Riparian Habitat Due to 
Construction Activities No Mitigation Required 

II.  Effects on Overhead Shaded Riverine 
Aquatic Cover No Mitigation Required 

III. Effects on Open Water Due to 
Construction Activities No Mitigation Required 

IV. Effects on Ruderal Herbaceous 
Vegetation Due to Construction 
Activities 

No Mitigation Required 

 
4.1.2 Existing Conditions 

Vegetation, habitat, and wildlife surveys were conducted in late April 2006 utilizing 
aerial photos, ground-truthing techniques, and field surveys to determine locations that may be 
affected by construction and maintenance activities.  In total, three land cover types exist at the 
five sites:  riparian forest, riparian scrub/shrub, and ruderal herbaceous vegetation.  In addition, 
open water habitat (i.e., the Sacramento River) is present (Table 5).  Each of the land cover types 
is briefly described below. 

 
Sensitive natural communities are land cover types that are especially diverse, regionally 
uncommon, or of special concern to local, state, and federal agencies.  Removal or degradation 
of these communities would constitute a significant impact under CEQA.  The Sacramento River 
(open water habitat) and the riparian forest and scrub/shrub communities qualify as sensitive 
natural communities, while the ruderal herbaceous community does not. 
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Table 5.  Land Types in the Project Construction Footprint.   

Acreage by Land Cover Type 
(% of area above water) Site Riparian 

Forest 
Riparian 

Scrub/shrub 
Ruderal 

Herbaceous 
 
Total  

Open 
Water 

RM 26.9L 0.23 
(33%) 

0.02 
(3%) 

0.44 
(64%) 

0.69 1.39 

RM 34.5R 0.07 
(10%) 

0.00 
(0%) 

0.69 
(90%) 

0.76 1.04 

RM 72.2R 0.59 
(52%) 

0.27 
(24%) 

0.27 
(24%) 

1.13 2.45 

RM 99.3R 0.15 
(28%) 

0.27 
(50%) 

0.12 
(22%) 

0.53 0.67 

 RM 123.5L 0.00 
(0%) 

0.01 
(1%) 

0.65 
(99%) 

0.65 0.42 

Total 1.04 0.56 2.17 3.77 5.97 
 

4.1.2.1 Riparian Forest Habitat 

Riparian forest habitat is composed of mature, native and non-native trees; the trees and 
shrubs grow interspersed among each other with heights ranging from a few feet above ground to 
almost 100 feet over the shoreline.  There are approximately 1.04 acres, in total, of this habitat 
within the project footprint (i.e., all five sites combined).  Where present (at sites RM 26.9L, RM 
34.5R, RM 72.2R, and RM 99.3R), this habitat accounts for 10% to 52% of the existing 
shoreline habitat. 
 

The riparian forest at these sites is generally composed of a tall overstory of deciduous 
broadleaf trees:  Fremont cottonwood (Populus fremontii ssp. fremontii), willows (Salix spp.) 
and valley oak (Quercus lobata).  Other native species present include box elder (Acer negundo), 
Oregon ash (Fraxinus latifolia), white alder (Alnus rhombifolia) and coast live oak (Quercus 
agrifolia).  The non-native riparian forest species that sometimes contribute to the overstory 
include English walnut (Juglans regia), fig (Ficus carica), and acacia (Acacia sp.).  Table 6 
provides a summary of riparian forest species by site.   

 
Riparian forest vegetation provides overhead and instream SRA cover habitat for aquatic 

species.  Within work sites, riparian vegetation provides an equivalent overhead SRA cover (Fris 
and DeHaven 1993) of approximately 22% of the low-flow summer shoreline.   
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Table 6.  Dominant Species of Riparian Forest Habitat, by Site.   

Site Dominant Species 

RM 26.9L 

•     White alder (Alnus rhombifolia)  
•     Edible fig (Ficus carica)  
•     Oregon ash (Fraxinus latifolia) 
•    Fremont cottonwood (Populus     

fremontii ssp. fremontii) 
•     Coast live oak (Quercus agrifolia) 
•     Valley oak (Quercus lobata) 

RM 34.5R 
•     Acacia (Acacia sp.)  
•     English walnut (Juglans regia) 

RM 72.2R 

•     Oregon ash (Fraxinus latifolia) 
•    Fremont cottonwood (Populus 

fremontii ssp. fremontii) 
•     Black oak (Quercus lobata)  
•   California wildrose (Rosa 

californica) 
•     Narrowleaf willow (Salix exigua) 
•    Gooding’s black willow (Salix 

goodingii)  
•     Arroyo willow (Salix lasiolepis) 

RM 99.3R 
•     Box elder (Acer negundo) 
•     English walnut (Juglans regia) 
•     Black oak (Quercus lobata) 

RM 123.5L Tree species are not present at this site. 

 
Riparian forest provides less habitat value than would be expected if the riparian corridor 

were wider with a more complex vegetation structure.  This is the result of the linear nature of 
the site, the narrow width of the riparian corridor, and the predominance of the ruderal 
herbaceous understory.  However, the riparian forest still provides nesting, cover, and foraging 
habitat for a diverse group of wildlife species.  The riparian trees provide suitable nesting and 
roosting habitat for raptors and numerous songbirds.  Several migratory birds also use the 
riparian canopy for foraging and cover while moving along their migration route.  Although the 
understory does not provide dense cover for mammals, species such as raccoon, striped skunk, 
and Virginia opossum are expected to occur at the project site. 
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4.1.2.2 Riparian Scrub/Shrub Habitat 

The riparian scrub/shrub community primarily occurs at the low and mid-bank landscape 
position and consists of shrub species as well as riparian tree species that are less than 20 feet in 
height.  When present (sites RM 26.9L, RM 72.2R, RM 99.3R, and RM 123.5L), riparian 
scrub/scrub habitat accounts for less than 1% to 50% of the existing shoreline habitat at the 
various sites.  Species dominating in the riparian scrub/shrub community include:  California 
blackberry (Rubus ursinus), Himalayan blackberry (Rubus discolor), and California wild rose 
(Rosa californica).  Elderberry (Sambucus mexicana), wild grape (Vitis californica), and poison 
oak (Toxicodendron diversilobum) are present at some sites (Table 7).  There is approximately 
0.56 acre of riparian scrub/shrub of this habitat within the project footprint (i.e., all five sites 
combined).   
 

Table 7.  Dominant Species of Riparian Scrub/Shrub Habitat, by Site.   

Site   Dominant Species 

RM 26.9L 

• Coast live oak (Quercus agrifolia)  
saplings  

• Himalayan blackberry (Rubus    
discolor) 

RM 34.5R Riparian Scrub/Scrub Habitat not present at 
this site. 

RM 72.2R 

•  California wild rose (Rosa 
californica) 

•     Narrowleaf willow (Salix exigua) 
•     Elderberry (Sambucus mexicana) 
•  Poison oak (Toxicodendron 

diversilobum) 

RM 99.3R 

•     Mugwort (Artemisia douglasiana) 
•     Mule fat (Baccharis salicifolia) 
•  California blackberry (Rubus 

ursinus) 

RM 123.5L 

• California wild rose (Rosa 
californica)  

• California blackberry (Rubus 
ursinus) 

 
As stated above for riparian forest, the riparian scrub provides less habitat value than 

would be expected if the riparian corridor were wider and more complex.  Riparian scrub alone 
provides particular habitat values, but its overall value is increased when it occurs in 
juxtaposition with the adjacent riparian forest vegetation.  Riparian scrub provides nesting, 
cover, and foraging habitat for numerous songbirds.  Several migratory birds also use the riparian 
vegetation for foraging and cover while moving along their migration route.   
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4.1.2.3 Ruderal Herbaceous Vegetation 

 The ruderal herbaceous community is composed of a mix of native and non-native plant 
species and exists in open, often disturbed areas at the mid and high-bank landscape position at 
each of the sites.  It also occurs on the waterside of the levee within gaps in the riparian forest 
canopy and riparian scrub/shrub communities.  This habitat is present at every site, accounting 
for 22% to 99% of the existing shoreline habitat.  Species dominating in the ruderal herbaceous 
community include annual grasses such as ripgut grass (Bromus diandrus), ryegrass (Lolium 
multiflorum), and wild oats (Avena fatua and A. barbata), and forbs such as horsetail (Equisetum 
laevigatum), filaree (Erodium botrys and E. moschatum), bedstraw (Galium aparine) and 
milkthistle (Silybum marianum) (Table 8).  There are approximately 2.17 acres of ruderal 
herbaceous vegetation within the project footprint (i.e., all five sites combined).  There is an 
additional 1.69 acres of ruderal herbaceous vegetation within temporary staging areas outside of 
the project footprint. 
 

Table 8.  Dominant Species of Ruderal Herbaceous Habitat, by Site.  

Site Dominant Species 

RM 26.9L 

•     Bur-chervil (Anthriscus caucalis)  
•     Wild oat (Avena fatua) 
•     Ripgut grass (Bromus diandrus) 
•     Bedstraw (Galium aparine) 
•     Barley (Hordeum murinum)  
•     Peppergrass (Lepidium latifolium)    

RM 34.5R 

•     Slender wild oat (Avena barbata) 
•     Wild oat (A. fatua)  
•     Ripgut grass (Bromus diandrus) 
•     Smooth scouring rush (Equisetum 

laevigatum)   

RM 72.2R 
•     Slender wild oat (Avena barbata) 
•     Wild oat (A. fatua)  
•     Storksbill (Erodium botrys) 

RM 99.3R 

•     Slender wild oat (Avena barbata) 
•     Wild oat (A. fatua) 
•     Ripgut grass (Bromus diandrus)  
•     Storksbill (Erodium botrys) 

RM 123.5L 

•     Wild oat (Avena fatua) 
•     Storksbill (Erodium botrys) 
•     White-stem filaree (E. moschatum) 
•     Redstem filaree (E. cicutarium) 
•     Ryegrass (Lolium multiflorum) 
•     Milk thistle (Silybum marianum) 
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4.1.2.4 Open Water 

The Sacramento River is immediately adjacent to each of the project sites, either on the 
east or west side.  The riparian forest and scrub/shrub vegetation at the outboard toe of the slope 
are located at the approximate summer water surface elevation.  No wetlands occur in the project 
area.  The amount of open water riverine habitat within the limits of work is approximately 5.97 
acres.  

 
4.1.2.5 Instream Woody Material (IWM) 

No recent surveys to locate IWM have been conducted due to high flows at the project 
sites.  Amounts of IWM were estimated using the USFWS (2002) bank-line surveys for the 
riprap database.  IWM was quantified on a linear bank-line basis from cover percentages 
determined by Fris and DeHaven (1993) within the bank segments affected by the project. 
 

4.1.3 Environmental Effects  

Significance Criteria 
 
Effects on vegetation and wildlife were considered significant if the project would: 

• Interfere with the movement of any resident or migratory wildlife species.   
• Result in substantial loss, degradation, or fragmentation of any natural vegetation 

communities and wildlife habitat. 
 

4.1.3.1 Alternative 1: Proposed Action 

The proposed project would result in impacts on riparian forest, scrub/shrub, ruderal 
herbaceous, and open water habitats in the project area.  Table 5 (section 4.1.2) indicates the area 
within each cover type that lies within the project footprint,  As described below, temporary 
effects would occur in riparian forest, riparian scrub/shrub, and ruderal herbaceous habitats, due 
to project implementation.  Table 9 indicates how much of this area in each habitat type would 
be affected.  Permanent effects would occur in the open water habitat within the Sacramento 
River as described below. 
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Table 9.  Estimated Area of Temporary Construction Impacts to Existing  
Land Cover Types Within the Project Footprint.  

Land Cover Type (acreage) 

Site Riparian 
Forest 

Riparian 
Scrub/shrub 

Ruderal 
Herbaceous* Total 

RM 26.9L 0.05 0.02 0.44 0.51 

RM 34.5R 0.01 0.00 1.45 1.46 

RM 72.2R 0.12 0.27 0.27 0.66 

RM 99.3R 0.03 0.27 0.73 1.02 

RM 123.5L 0.00 0.01 0.97 0.98 

Total 0.21 0.56 3.86 4.62 
*Includes 1.69 acres of Ruderal Herbaceous Vegetation within temporary staging areas outside of 
the construction footprint. 

 
I. Effects on Riparian Habitat Due to Construction Activities 
 

Implementation of the project would temporarily affect 0.77 acres of riparian vegetation, 
including 0.21 acres of riparian forest and 0.56 acre of riparian scrub.  Based on review of the 
project designs and on-site surveys, it is assumed that 20% of the existing trees (approximately 
800–900 feet) may be permanently affected by the placement of riprap around the root crown 
and limb pruning or removal, both during initial construction activities and during O & M 
activities.  The project design incorporates the construction of re-vegetated trenches as well 
upper slope plantings and re-seeding with native plants.  Therefore, although the project would 
result in temporary disturbance of habitat for wildlife species including birds and sensitive 
biological resources, some lost riparian values would be restored to the project area.  No 
mitigation beyond what is incorporated in the project description is required. 
 
II. Effects on Overhead Shaded Riverine Aquatic Cover Due to Construction Activities 
 

Implementation of the project would temporarily affect portions of the total 4,411 lineal 
feet of bank in several SRA cover classes (Fris and DeHaven 1993).  Project effects include tree 
removal, pruning, and the placement of fill around the root crown and exposed roots.  For the 
purpose of this analysis, it is assumed that 25% of the existing shade value of the sites would 
remain immediately following construction.  This represents a temporary loss of 17% of 
equivalent bank length of SRA cover.  Re-establishment of SRA cover by on-site plantings 
would be implemented as part of the project design with partial recovery assumed by between 
year 5 and 15, following replanting.  This impact is less than significant, and no mitigation 
beyond what is incorporated into the project description is required. 
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III. Effects on Ruderal Herbaceous Vegetation Due to Construction Activities  
 

Implementation of the project would temporarily affect 3.86 acres of ruderal herbaceous 
vegetation, including temporary impacts on 1.69 acres within construction staging areas.  The 
effects on ruderal vegetation would occur due to the placement of earthen fill and riprap as well 
upper bank plantings and re-seeding with native plants.  Ruderal herbaceous vegetation is not 
considered a sensitive natural community; therefore this impact is less than significant and no 
mitigation is required. 

 
IV. Effects on Open Water Due to Construction Activities 
 

Implementation of the project would affect open water habitat within the Sacramento 
River and result in bank fill of approximately 2.1 acres below the MSWL with permanent 
reduction in open water habitat area.  Project effects would include the placement of riprap 
within the riverbed.  This impact on vegetation and wildlife is less than significant, and no 
mitigation beyond what is incorporated into the project description is required. 

 
4.1.3.2 Alternative 2 

 Alternative 2 would have the same effects on vegetation and wildlife as Alternative 1 
described above. 
 

4.1.4 Mitigation 

 The implementation of the project would include the necessary mitigation on-site, and 
would incorporate an off-site mitigation area to the extent necessary to fully mitigate on-site 
impacts on vegetation and wildlife habitat.  Therefore, no mitigation beyond what is incorporated 
into the project description is required for impacts on vegetation and wildlife, and potential 
effects due to the proposed project would be less than significant for these resources. 
 

4.2 Fish 

This section describes the non-special-status fish resources and habitats present at the 
project sites.  Special-status fish species (i.e., listed under the ESA or CESA) are discussed 
separately in section 4.3.  Table 10 summarizes the impacts on non-special-status fish species at 
all project sites resulting from implementation of the preferred alternative (Alternative 1). 
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Table 10.  Summary of Impacts to non-Special-status Fish for the Proposed Project.   

Impact Mitigation Implementation 
Period 

I. Short-term Construction-
Related Effects 

Prepare and implement a 
Storm Water Pollution 

Prevention Plan 

During and after 
construction 

 
Prepare and implement a 

Hazardous Materials 
Management Plan 

During and after 
construction 

II. Long-term O&M Related 
Effects None required Not applicable 

 
4.2.1 Existing Conditions 

 Non-special-status fish species that occur in Central Valley streams and rivers, including 
the project sites, include river lamprey, striped bass, American shad, largemouth bass, and 
several species of minnows, sunfish, and catfish.  The fish species assemblage in the Sacramento 
River also includes many other native and non-native species.  In general, native species, such as 
Sacramento pikeminnow, hardhead, Sacramento sucker, and California roach spawn early in the 
spring.  Native fishes are also adapted to rear in flooded areas that provide abundant cover and 
abundant prey (Moyle 2002).  With some exceptions, non-native species, such as green sunfish, 
bluegill, white and channel catfish, and largemouth bass, spawn in late spring and in the summer.  
Non-native species are typically more tolerant of warm water, low dissolved oxygen 
concentrations, and disturbed environments than native species.  In general, they are adapted to 
warm, slow moving and nutrient rich waters (Moyle 2002).   
 

4.2.2 Environmental Effects  

Significance Criteria 
 
 Effects on fisheries would be considered significant if construction or operation of the 
project would:  

• Substantially interfere with the movement of any resident or migratory fish.  
• Substantially diminish habitat for fish or result in displacement of spawning fish such that 

year-class strength is substantially reduced. 
• Involve production and discharge of materials that pose a hazard to fish.  
 

 Factors affecting abundance of non-special-status species are similar to those affecting 
special-status species.  These factors are discussed in detail in section 4.3.  The discussion of 
effects on special-status species resulting from changes in these factors adequately addresses any 
impacts on non-special-status species.  However, impacts on non-special-status fish species as a 
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result of changes in these factors are not considered significant because the populations of these 
species are generally large and the potential effects on the population are minor. 
 

4.2.2.1 Alternative 1: Proposed Action 

 The Sacramento River channel and bank would be affected by construction of the bank 
protection projects.  Short-term increases in turbidity and suspended sediment may disrupt 
feeding activities of non-special-status fish species or result in temporary displacement from 
preferred habitats.  High concentrations of suspended sediment can also bury stream substrates 
that provide habitat for aquatic invertebrates, an important food source for many fish species.   
 
 Toxic substances used at construction sites, including gasoline, lubricants, and other 
petroleum-based products could enter the Sacramento River as a result of spills or leakage from 
machinery or storage containers.  These substances can kill aquatic organisms through exposure 
to lethal concentrations or exposure to non-lethal levels that cause physiological stress and 
increased susceptibility to other sources of mortality.  Implementation of the mitigation measures 
described below would avoid or minimize exposure of aquatic species to toxic substances, and 
effects on fish would therefore be less than significant. 
 

4.2.2.2 Alternative 2 

 Alternative 2 would have the same effects on fisheries as Alternative 1 described above. 
 

4.2.3 Mitigation 

 The Corps would require the contractor to submit to the Regional Water Quality Control 
Board (RWQCB) a notice of intent to discharge stormwater before construction activities begin 
and would develop and implement a storm water pollution prevention plan (SWPPP), as required 
by the conditions of a National Pollutant Discharge Elimination System (NPDES) permit.  The 
Corps would prepare a SWPPP that identifies best management practices (BMPs) for discharges 
(see section 4.4.4 and Appendix C).  The SWPPP would include an erosion control and 
restoration plan, a water quality monitoring plan, a hazardous materials management plan, and 
post-construction BMPs.  The BMPs would be maintained until all areas disturbed during 
construction have been adequately revegetated and stabilized. 
 
 The specific BMPs that would be incorporated into the SWPPP would be determined 
during the final stages of project design.  However, the SWPPP would include one or more of the 
following standard practices, which are commonly used during the construction and post-
construction phases of levee improvement projects: 

• Conduct earthwork during July through November, which are relatively dry months. 
• Stage construction equipment and materials on the landside of the subject levee reaches.  

To the extent possible, stage equipment and materials in areas that have already been 
disturbed. 

• Minimize ground and vegetation disturbance during project construction by establishing 
designated equipment staging areas, ingress and egress corridors, spoils disposal and soil 
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stockpile areas, and equipment exclusion zones prior to the commencement of any 
grading operations. 

• Stockpile soil and grading spoils on the landside of the subject levee reaches, and install 
sediment barriers (e.g., silt fences, fiber rolls, and straw bales) around the base of 
stockpiles to intercept runoff and sediment during storm events.  If necessary, cover 
stockpiles with geotextile fabric to provide further protection against wind and water 
erosion. 

• Install sediment barriers on graded or otherwise disturbed slopes as needed to prevent 
sediment from leaving the project site and entering nearby surface waters. 

• Use and store hazardous materials, such as vehicle fuels and lubricants, in designated 
staging areas located away from surface waters.  Implement a spill prevention and control 
plan that specifies measures that will be used to prevent, control, and clean up hazardous 
material spills. 

• Install plant materials to stabilize cut and fill slopes and other disturbed areas once 
construction is complete.  Plant materials may include an erosion control seed mixture or 
shrub and tree container stock.  Temporary structural BMPs, such as sediment barriers, 
erosion control blankets, mulch, and mulch tackifier, may be installed as needed to 
stabilize disturbed areas until vegetation becomes established.  Implementation of the 
BMPs specified in the erosion control plan and SWPPP would substantially reduce the 
potential for accelerated erosion and sedimentation to occur as a result of construction-
related ground and vegetation disturbance. 

 
With the implementation of the mitigation measures described above, the proposed project 

would not have substantial adverse effects on non-special-status fish or their habitat, or interfere 
with their movement.  The project would not conflict with the provisions of any Habitat 
Conservation Plan or Natural Community Conservation Plan for non-special-status fish.  As a 
result, potential effects due to the proposed project would be less than significant for non-
special-status fish. 

 

4.3 Special-status Species 

4.3.1 Introduction 

This section describes the special-status species, specifically federal and state listed 
species, candidate species, and species of concern that may be present or have the potential to 
occur at the project site.  Table 11 summarizes the impacts on special-status species resulting 
from implementation of the preferred alternative (Alternative 1). 
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Table 11.  Summary of Potential Impacts on Special-status Species for the Proposed Project.   

Impact Erosion Sites Mitigation Implementation 
Period 

Special-status fish 

Prepare and implement a Storm 
Water Pollution Prevention Plan 

During and after 
construction 

Limit in-water construction 
activities to the period  
July 1–November 30 

During 
construction 

I. Short-term construction-
related effects (all special-
status fish species) 
 

All sites (RM 
123.5L, RM 99.3R, 

RM 72.2R, RM 
34.5R, RM 26.9L) 

 
Prepare and implement a 

Hazardous Materials 
Management Plan  

During and after 
construction 

II. Long-term impacts on 
listed Chinook salmon and 
steelhead juveniles and 
smolts and designated critical 
habitat 

RM 72.2R 
Implement off-site mitigation 
measures described in section 

2.10 

After 
construction 

III. Long-term impacts on 
delta smelt spawning and 
incubation and juvenile 
rearing life stages and 
designated critical habitat 

RM 26.9L and RM 
34.5R 

Implement off-site mitigation 
measures described in section 

2.10 

After 
construction 

Special-status wildlife 

I.  Short-term construction 
related effects on giant garter 
snake 

RM 123.5L 

Limit in-water construction 
activities to the snake’s active 

period between May 1 and 
October 1, or November 1 with 
extension (see section 4.3.3.1) 

During 
construction 

II.  Short-term construction- 
related effects on valley 
elderberry longhorn beetle  

RM 72.2R and RM 
99.3R 

Implement on-site mitigation 
measures described in section 
4.3.3.1, with possible off-site 

mitigation required 

During and after 
construction 

II.  Short-term construction- 
related effects on special-
status avifauna  

 
All sites (RM 

123.5L, RM 99.3R, 
RM 72.2R, RM 

34.5R, RM 26.9L) 
 

Limit construction activities 
until young have fledged if 

nesting birds are present (see 
section 4.3.3.1) 

During 
construction 

Special-status plants 

I.  Short-term construction- 
related effects on special-
status plants 

None documented at 
present. 

If documented during June 
surveys, see on-site mitigation 
measures described in section 

4.3.4.5 

During and after 
construction 
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4.3.2 Existing Conditions 

Information on special-status species that may be affected by the proposed actions at each 
of the project sites was gathered from various sources:   

• the USFWS online services (data updated on April 11, 2006 and accessed on April 18, 
2006);  

• a letter from NMFS received May 1, 2006;   
• CDFG’s California Natural Diversity Database (CDFG 2006); and  
• the California Native Plant Society’s (CNPS) online Inventory of Rare and Endangered 

Vascular Plants of California (CNPS 2006).   
 

Table 12 provides the quadrangles searched for each of the sites.  The resulting USFWS 
queries are included as Appendix A.  A synthesis of all the queries (i.e., USFWS, CNDDB, and 
CNPS for plants) is included in Appendix B.  All lists were thoroughly reviewed; comparison of 
habitat preferences for each species with detailed project description information was used to 
determine which species to address in this EA/IS. 

 
Thirteen special-status animal species occur or have the potential to occur at one or more 

of the project sites:  giant garter snake (Thamnophis couchigigas); valley elderberry longhorn 
beetle (Desmocerus californicus dimorphus); Cooper’s hawk (Accipiter cooperii); Swainson’s 
hawk (Buteo swainsoni); white-tailed kite (Elanus leucurus); Sacramento River winter-run 
Chinook salmon (Oncorhynchus tshawytscha); Central Valley spring-run Chinook salmon (O. 
tshawytscha); fall-/late fall-run Chinook salmon (O. tshawytscha); Central Valley steelhead (O. 
mykiss); delta smelt (Hypomesus transpacificus); green sturgeon (Acipenser medirostris), and 
Sacramento splittail (Pogonichthys macrolepidotus), and bank swallow (Riparia riparia). 

 
In addition, thirteen special-status plant species have the potential to occur at one or more 

of the project sites:  Suisun marsh aster (Aster lentus); brittlescale (Atriplex depressa); bristly 
sedge (Carex comosa); rose-mallow (Hibiscus lasiocarpus); Northern California black walnut 
(Juglans hindsii); Delta tule pea (Lathyrus jepsonii var. jepsonii); Mason's lilaeopsis (Lilaeopsis 
masonii); Delta mudwort (Limosella subulata); eel-grass pondweed (Potamogeton 
zosteriformis); Sanford's arrowhead (Sagittaria sandfordii); marsh skullcap (Scuttelaria 
galericulata); blue skullcap (Scuttelaria lateriflora); and Wright's trichocoronis (Trichocoronis 
wrightii var. wrightii).  
 

These special-status species are further discussed in the following sections. 
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Table 12.  Quadrangles Queried for Each of the Erosion Sites. 

Site Quadrangle 
Name County Surrounding Quadrangles 

RM 26.9L  Isleton (480A) Sacramento 

• Liberty Island (497C) 
• Courtland (497D) 
• Thornton (479B)  
• Terminous (479C) 
• Bruceville (496C) 
• Rio Vista (480B)  
• Jersey Island (480C)  
• Bouldin Island (480D) 

RM 34.5R  Courtland 
(497D) Sacramento 

• Isleton (480A) 
• Rio Vista (480B) 
• Florin (496B) 
• Bruceville (496C) 
• Thornton (479B) 
• Clarksburg (497A) 
• Saxon (497B) 
• Liberty Island (497C) 

RM 72.2R  Gray's Bend 
(513B) Yolo 

• Knights Landing (529C) 
• Verona (529D) 
• Woodland (514A) 
• Merritt (514D) 
• Eldorado Bend (530D)  
• Taylor Monument (513A) 
• Davis (513C) 
• Sacramento West (513D) 

RM 99.3R  El Dorado Bend 
(530D) Yolo 

• Kirkville (530A) 
• Dunnigan (530B) 
• Sutter (544B) 
• Gilsizer Slough (544C)  
• Sutter Causeway (529B) 
• Sutter Buttes (545A)  
• Meridian (545B) 
• Grimes (545C) 

RM 123.5L  Tisdale Weir 
(545D) Sutter 

• Woodland (514A) 
• Madison (514B);  
• Sutter Causeway (529B) 
• Knights Landing (529C) 
• Grays Bend (513B) 
• Kirkville (530A) 
• Dunnigan (530B)  
• Zamora (530C) 
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4.3.2.1 Valley Elderberry Longhorn Beetle 

Status  
The valley elderberry longhorn beetle (VELB) is federally listed as threatened.  The 

USFWS has designated critical habitat for the valley elderberry longhorn beetle along the 
American River Parkway and an area within the Sacramento metropolitan area (54 FR 48229).  
The project sites do not fall within the two areas designated as critical habitat. 
 
Distribution and Life History  

A California endemic species, the valley elderberry longhorn beetle is found in scattered 
populations throughout its range.  The species’ range includes most of the California Central 
Valley (Barr 1991).  The adults feed exclusively on elderberry (Sambucus mexicanus) foliage 
and are active from early March through early June.  The beetles mate in May and females lay 
eggs on living elderberry shrubs.  Larvae bore through the stems of the shrubs to create an 
opening in the stem within which they pupate.  After metamorphosing into an adult, the beetle 
chews a circular exit hole through which it emerges (Barr 1991). 
 
Occurrence in the Project Area  

Elderberry surveys at each of the five erosion sites were conducted in April 2006, 
following USFWS (1999a) guidelines.  Elderberry shrubs were found at two sites, RM 72.2R 
and RM 99.3R (Table 13).  The results of elderberry surveys conducted in April 2006 are 
summarized in Table 13.  At site RM 72.2R, four elderberry shrubs (with 40 stems >1 inch 
diameter at ground level) were located within the project construction boundaries, and three 
additional shrubs (with 52 stems >1 inch) were located within 100 feet of the project 
construction boundaries in riparian and ruderal habitat (Table 13).  At site RM 99.3R, one 
elderberry shrub (with 15 stems >1 inch) was located outside of the project construction 
boundaries in riparian forest habitat.  No VELB exit holes were evident on any of the elderberry 
shrubs documented at these sites.  No elderberry shrubs were located within 100 feet of 
construction boundaries at the three other erosion sites. 
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Table 13.  Summary of Elderberry Shrub Survey Results.   

Number of Stems Greater than 1 inch 
in Diameter at Ground Level, by Stem 

Diameter Category Site Shrub 
Number 

GPS Coordinates1 

(Northing/Easting) 
>1– <3 
inches 

>3 – <5 
inches >5 inches 

Exit 
Holes 

Present? 

Shrub 
Located in 
Riparian 
Habitat? 

RM 72.2R 72.2 - 1 10S 0618852/4283956 5 10 0 No Yes 

RM 72.2R 72.2 - 2 10S 0618852/4283956 2 3 0 No Yes 

RM 72.2R 72.2 - 3 10S 0618952/4284129 12 0 0 No Yes 

RM 72.2R 72.2 - 4 10 S 0618952/4284129 8 0 0 No Yes 

RM 72.2R 72.2 - 5 10 S 0619017/4284223 11 1 0 No Yes 

RM 72.2R 72.2 - 6 10 S 0619017/4284223 10 0 0 No Yes 

RM 72.2R 72.2 - 7 10 S 0619031/4284267 26 4 0 No Yes 

RM 99.3R 99.3 - 1 10 S 0605369/4302245 9 6 0 No Yes 

TOTAL 83 24 0  
1Datum NAD 83 

 
4.3.2.2 Giant Garter Snake 

Status 
The giant garter snake (Thamnophis gigas) is listed as a threatened species under the 

CESA and ESA.  Currently, this species is only known from 13 isolated population clusters 
within the Central Valley, from Chico to an area just southwest of Fresno (USFWS 1997).  
Habitat loss, introduced predators, pesticide use, and livestock grazing are the main causes of 
decline for the giant garter snake (Fisher et al. 1994). 

 
Distribution and Life History 

The snake inhabits agricultural wetlands and associated waterways, including irrigation 
and drainage canals, rice fields, marshes, sloughs, ponds, low-gradient streams, and adjacent 
uplands.  Giant garter snakes are believed to be most numerous in rice-growing regions (USFWS 
1999b).  Giant garter snakes are typically absent from the larger rivers; wetlands with sand, 
gravel, or rock substrates; and riparian areas lacking suitable basking sites or suitable prey 
populations (Hansen and Brode 1980, Brode 1988, USFWS 1999b).  The snake hibernates from 
October to March in abandoned burrows of small mammals located above prevailing flood 
elevations (Fisher et al. 1994), and breeds during March and April.  

 
Occurrence in the Project Area  

Although no snakes were observed, suitable aquatic habitat for giant garter snakes was 
found within 200 feet of the construction limits at RM 123.5L, where there is an irrigation canal 
running parallel to Wood Road.  The canal is supplied with water from a pumping station and 
contains grassy slopes, some emergent vegetation, and small mammal burrows along its banks.  
The top of the canal bank is located approximately 150 feet from the construction area limits at 
RM 123.5L and is separated from the site by South Meridian Road.  A concrete spillway, 
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approximately 50 feet in length, aids in the transfer of water from the mainstem Sacramento to 
the canal.  When water is not being transferred (i.e., not flowing), the residual standing water in 
this spillway supports suitable aquatic habitat for GGS.  

 
Although no snakes were observed, suitable upland habitat for giant garter snakes is 

present at RM 123.5L, where the footprint of the construction area is within 200 feet of the 
irrigation canal.  This area is calculated to be 50 feet wide (parallel to the canal) and 300 feet 
long (perpendicular to the canal), with a total area of 0.34 acres.  

 
4.3.2.3 Swainson’s Hawk 

Status 
The Swainson’s hawk (Buteo swainsoni) is listed as a threatened species under CESA 

and is a federal species of concern.  
 

Life History and Distribution  
Swainson’s hawk is a migratory bird that is a spring and summer resident in California’s 

Central Valley, where it breeds.  The highest nesting densities occur near Davis and Woodland, 
Yolo County.  Nesting occurs in juniper-sage flats, riparian areas, and oak savannahs that are 
adjacent to grasslands or agricultural fields and which support its breeding season prey.  In the 
Central Valley, Swainson’s hawks often nest in close proximity to a riparian zone.  Nesting 
activities can begin in March, and fledging of the chicks can occur as late as mid-August.   
 
Occurrence in the Project Area 

Swainson’s hawk surveys were performed in April 2006.  Surveys were conducted to 
determine the presence of nesting Swainson’s hawk and Swainson’s hawk nesting habitat within 
½ mile of each project site.  Swainson’s hawk and suitable Swainson’s hawk nesting habitat 
were observed within ½ mile of the project sites at RM 34.5R, RM 72.2R, and RM 123.5L.  Two 
Swainson’s hawks were observed vocalizing, soaring, and displaying over the agricultural fields 
¼ mile southeast of RM 34.5R; the nesting status of these individuals was not confirmed.  One 
Swainson’s hawk was observed soaring and vocalizing over the residential area on river left 
approximately ¼ mile directly east from RM 72.2R; the nesting status of this individual was not 
determined.  Two Swainson’s hawks were observed soaring, displaying, vocalizing and roosting 
on the river right bank at RM 123.5L.  These two individuals were seen directly above the levee 
site and over cottonwood trees on river right, directly across from the levee site.  The two 
individuals were often observed perched in a large cottonwood on river right, and one of the 
individuals was transporting sticks and small twigs (i.e., nest construction materials) into the 
large cottonwood.  Upon closer inspection, a nest was not located; further survey visits will be 
needed to confirm Swainson’s hawk nesting at RM 123.5L.   
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4.3.2.4 Cooper’s Hawk 

Status 
Cooper’s hawk (Accipiter cooperii) is a federal species of concern.   
 

Life History and Distribution 
This species is a breeding resident throughout most of the wooded portion of California, 

except at high altitudes in the Sierra Nevada.  Cooper’s hawk winters in the Central Valley, 
southern desert regions, and plains east of the Cascade range.  Dense stands of live oak, riparian 
deciduous or other forest habitats near water are used most frequently.  Cooper’s hawk breeds 
March through August, with peak activity in May through July.   
  
Occurrence in the Project Area 

In conjunction with other wildlife surveys conducted during late April 2006, biologists 
conducted surveys for Cooper’s hawks and suitable Cooper’s hawk nesting habitat within ½ mile 
of each project site.  While no Cooper’s hawks were observed, suitable nesting habitat does exist 
at all five sites.   
 

4.3.2.5 White-tailed Kite 

Status 
White-tailed kite (Elanus leucurus) is a state fully protected species.  
 

Life History and Distribution  
This species is a common to uncommon breeding resident that occurs throughout the 

Central Valley, and is rarely found away from agricultural areas in lowlands west of the Sierra 
Nevada.  White-tailed kite inhabits herbaceous and open habitats with thick oak and/or willow 
and cottonwood stands for nesting.  This species breeds from February to October, with peak 
activity in May through August.   
 
Occurrence in the Project Area 

During late April 2006, biologists conducted surveys for for white-tailed kites and 
suitable white-tailed kite nesting habitat within ½ mile of each project site.  While no white-
tailed kites were observed, suitable nesting habitat does exist at all five sites.   
 

4.3.2.6 Bank Swallow 

Status 
 The bank swallow (Riparia riparia) is a federal species of concern and a threatened 
species under CESA.   
 
Life History and Distribution 
 Bank swallows are an uncommon breeding resident occurring along the Sacramento 
River from Tehama County to Sacramento County, along the Feather and lower American rivers, 
in the Owens Valley; and in the plains east of the Cascade Range in Modoc, Lassen, and 
northern Siskiyou counties.  Bank swallows are neo-tropical migrants that typically nest in steep 
bluffs or banks, usually adjacent to water, where the soil consists of sand or sandy loam.   
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Occurrence in the Project Area 
 During late April 2006, the project sites and surrounding areas were surveyed for the 
presence of bank swallows and suitable bank swallow nesting habitat.  No bank swallows or 
suitable nesting habitat were observed during the surveys.  Bank areas above the low flow water 
level do not provide suitable nesting habitat since they are generally covered with vegetation or 
rock revetment. 
  

4.3.2.7 Sacramento Winter-Run Chinook Salmon 

Status 
Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha) were listed 

as endangered under the CESA on September 22, 1989, and threatened under the ESA on 4 
August 1989 (54 FR 32085).  NMFS subsequently upgraded the federal listing to endangered on 
January 4, 1994 (59 FR 440).  NMFS designated critical habitat for Sacramento River winter-run 
Chinook salmon on June 16, 1993 (58 FR 33213).   
 

Sacramento River winter-run Chinook salmon occur at the project site, either as adults 
migrating upstream to their spawning habitat, or as juveniles, rearing and migrating towards the 
ocean.  Juvenile Chinook salmon tend to utilize bank habitat more frequently than the main 
channel, as it provides increased protection, shade, and food. 
 
Life History and Distribution 

Winter-run Chinook salmon spend 1–3 years in the ocean.  Adult winter-run Chinook 
salmon leave the ocean and migrate through the Delta into the Sacramento River from December 
through July with peak migration in March (Moyle 2002).  Adults spawn from mid-April 
through August (Moyle 2002).  Egg incubation continues through October.  The primary 
spawning habitat in the Sacramento River is above Red Bluff Diversion Dam (RBDD) at RM 
243, although spawning has been observed downstream as far as RM 218 (NMFS 2001).  
Spawning success below RBDD may be limited primarily by warm water temperatures (Hallock 
and Fisher 1985, Yoshiyama et al. 1998). 
 

Downstream movement of juvenile winter-run Chinook salmon begins in August soon 
after fry emerge.  The abundance of juveniles moving downstream peaks at Red Bluff in 
September and October (Vogel and Marine 1991).  Juvenile Chinook salmon move downstream 
from spawning areas in response to many factors, which may include inherited behavior, habitat 
availability, flow, competition for space and food, and water temperature.  The number of 
juveniles that move and the timing of movement are highly variable.  Storm events and the 
resulting high flow and turbidity appear to trigger downstream movement of substantial numbers 
of juvenile Chinook salmon.   
 

Winter-run Chinook salmon smolts (i.e., juveniles that are physiologically ready to enter 
seawater) may migrate through the Delta and bay to the ocean from November through May 
(Yoshiyama et al. 1998).  In general, juvenile abundance in the Delta increases in response to 
increased Sacramento River flow (USFWS 1993).  The Sacramento River channel is the main 
migration route through the Delta.  However, the Yolo Bypass also provides significant 
outmigration passage during higher flow events. 
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 In the winter in the Sacramento/San Joaquin system juveniles rear on seasonally 
inundated floodplains.  Sommer et al. (2001) found higher growth and survival rates of juvenile 
Chinook salmon that reared on the Yolo Bypass floodplain than in the mainstem Sacramento 
River. 
 
Occurrence in the Project Area 

Sacramento River winter-run Chinook salmon occur at the project sites, either as adults 
migrating upstream to their spawning habitat, or as juveniles, rearing and migrating towards the 
ocean.  Juvenile Chinook salmon tend to utilize bank habitat more frequently than the main 
channel, as it provides increased protection, shade, and food. 
 

4.3.2.8 Central Valley Spring-Run Chinook Salmon 

Status 
The Central Valley spring-run Chinook salmon ESU was federally listed as threatened on 

September 16, 1999 (64 FR 50393).  The threatened status of Central Valley spring-run Chinook 
salmon was reaffirmed in NMFS’ final listing determination issued on June 28, 2005 (70 CFR 
37160).  Critical habitat for Central Valley spring-run Chinook salmon was designated by NMFS 
on September 2, 2005 (70 FR 52488).  
 

Central Valley spring-run Chinook salmon occur at the project site, either as adults 
migrating upstream to their spawning habitat, or as juveniles, rearing and migrating towards the 
ocean.  Juvenile Chinook salmon tend to utilize bank habitat more frequently than the main 
channel, as it provides increased protection, shade, and food. 
 
Life History and Distribution 

Adult spring-run Chinook salmon enter the mainstem Sacramento River from March 
through September, with the peak upstream migration occurring from May through June 
(Yoshiyama et al. 1998).  Spring-run Chinook salmon are sexually immature during upstream 
migration, and adults hold in deep, cold pools near spawning habitat until spawning commences 
in late summer and fall.  Spring-run Chinook salmon spawn in the upper reaches of the mainstem 
Sacramento River and tributary streams (USFWS 1995), with the largest tributary runs occurring 
in Butte, Deer, and Mill creeks (Yoshiyama et al. 1998).  Spawning typically begins in late 
August and may continue through October.  Juveniles emerge in November and December in 
most locations, but may emerge later when water temperature is cooler.  Newly emerged fry 
remain in shallow, low-velocity edgewater (CDFG 1998).   
 

Juvenile spring-run Chinook salmon typically spend up to one year rearing in fresh water 
before migrating to sea as yearlings, but some may migrate downstream as young-of-year 
juveniles.  Rearing takes place in their natal streams, the mainstem of the Sacramento River, 
inundated floodplains (including the Sutter and Yolo bypasses), and the Delta.  Based on 
observations in Butte Creek and the Sacramento River, young-of-year juveniles typically migrate 
from November through May.  Yearling spring-run Chinook salmon migrate from October to 
March, with peak migration in November (S.P. Cramer and Associates 1997, Hill and Webber 
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1999).  Downstream migration of yearlings typically coincides with the onset of the winter storm 
season, and migration may continue through March (CDFG 1998). 
 
Occurrence in the Project Area 

Central Valley spring-run Chinook salmon occur at the project sites, either as adults 
migrating upstream to their spawning habitat, or as juveniles, rearing and migrating towards the 
ocean.  Juvenile Chinook salmon tend to utilize bank habitat more frequently than the main 
channel, as it provides increased protection, shade, and food. 
 

4.3.2.9 Central Valley Fall-/Late Fall-Run Chinook Salmon 

Status 
Central Valley fall-/late fall-run Chinook salmon is not listed under the CESA or ESA, 

but is classified by NMFS as a species of concern (69 FR 19975) and considered a California 
species of special concern.  Central Valley fall-/late fall-run Chinook salmon occur at the project 
sites, either as adults migrating upstream to their spawning habitat, or as juveniles and smolts, 
rearing and migrating towards the ocean.  
 
Life History and Distribution 

Adult fall-run Chinook salmon migrate into the Sacramento River and its tributaries from 
June through December in mature condition and spawn from late September through December, 
soon after arriving at their spawning grounds (Yoshiyama et al. 1998).  The spawning peak 
occurs in October and November.  Emergence occurs from December through March, and 
juveniles migrate downstream through the Delta and out to the ocean soon after emerging, 
rearing in fresh water for only a few months.  Smolt outmigration typically occurs from March 
through July (Yoshiyama et al. 1998).   
 

Late fall-run Chinook salmon migrate upstream before they are sexually mature, and hold 
near the spawning grounds for 1 to 3 months before spawning.  Upstream migration takes place 
from October through April and spawning occurs from late January through April, with peak 
spawning in February and March (Yoshiyama et al. 1998).  Fry emerge from the redds from 
April through June.  Juvenile late fall-run Chinook salmon rear in their natal stream during the 
summer and in some streams they remain throughout the year.  Smolt outmigration can occur 
from November through May (Yoshiyama et al. 1998).  

 
Occurrence in the Project Area 

Central Valley fall-/late fall-run Chinook salmon occur at the project sites, either as 
adults migrating upstream to their spawning habitat, or as juveniles and smolts, rearing and 
migrating towards the ocean. 
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4.3.2.10 Central Valley Steelhead 

Status 
Central Valley steelhead was federally listed as threatened on March 19, 1998 (63 FR 

13347), reaffirmed in NMFS final listing determination on January 5, 2006 (71 FR 834), and 
critical habitat for Central Valley steelhead was designated on February 16, 2000 (65 FR 7764). 
 
Life History and Distribution 

Steelhead ranged throughout the tributaries of the Sacramento and San Joaquin rivers 
prior to dam construction, water development, and watershed perturbation of the 19th and 20th 
centuries.  Wild stocks are now mostly confined to the upper Sacramento River downstream of 
Keswick Dam, upper Sacramento River tributaries such as Deer, Mill, and Antelope creeks, and 
the Yuba River downstream of Englebright Dam.  The abundance of naturally reproducing 
Central Valley steelhead, as measured by the number of adults returning to spawn, is largely 
unknown.  Natural escapement in 1995 was estimated to be about 1,000 adults each for Mill and 
Deer creeks and the Yuba River (S.P. Cramer and Associates 1995).  Hatchery returns have 
averaged around 10,000 adults (Mills and Fisher 1994).  The most recent annual estimate of 
adults spawning upstream of Red Bluff Diversion Dam is less than 2,000 fish (71 FR 834). 
 

Steelhead have one of the most complex life histories of any salmonid species, exhibiting 
both anadromous and freshwater resident life histories.  Freshwater residents typically are 
referred to as rainbow trout, and those exhibiting an anadromous life history are called steelhead 
(NMFS 1998).  Steelhead exhibit highly variable life history patterns throughout their range, but 
are broadly categorized into winter and summer reproductive ecotypes.  Winter steelhead, the 
most widespread reproductive ecotype and the only type currently present in Central Valley 
streams (McEwan and Jackson 1996), become sexually mature in the ocean, enter spawning 
streams in summer, fall or winter, and spawn later in winter or late spring (Meehan and Bjornn 
1991, Behnke 1992). 
 

In the Sacramento River, adult winter steelhead migrate upstream during most months of 
the year, beginning in July, peaking in September, and continuing through February or March 
(Hallock 1987).  Spawning occurs primarily from January through March, but may begin as early 
as late December and may extend through April (Hallock 1987).  Individual steelhead may 
spawn more than once, returning to the ocean between each spawning migration. 
 

Juvenile steelhead rear a minimum of one, and typically two or more years in fresh water 
before migrating to the ocean during smoltification (the process of physiological change that 
allows ocean survival).  Juvenile migration to the ocean generally occurs from December 
through August.  The peak months of juvenile migration are January to May (McEwan 2001).  
The importance of main channel and floodplain habitats to steelhead in the lower Sacramento 
River and upper Delta is not well understood.  Steelhead smolts have been found in the Yolo 
Bypass during the period of winter and spring inundation (T. Sommer, pers. comm. 2002), but 
the importance of this and other floodplain areas in the lower Sacramento River and upper Delta 
is not yet clear. 
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Occurrence in the Project Area 
Central Valley steelhead occur at the project sites as adults, migrating upstream to their 

spawning habitat, and as juveniles and smolts, rearing and migrating toward the ocean. 
 

4.3.2.11 Delta Smelt 

Status 
Delta smelt was federally listed as threatened on March 5, 1993 (58 FR 12854) and 

critical habitat was designated on 19 December 1994 (59 FR 65256).  Delta smelt are endemic to 
the Sacramento-San Joaquin estuary and are found seasonally in Suisun Bay and Suisun Marsh 
(Moyle 2002).   
 

Delta smelt may be present in the project area at RM 26.9L, RM 34.5, and RM 72.2R 
throughout their life cycle.  They have been documented upstream to the city of Sacramento (RM 
60) (Moyle 2002).  Although it is uncertain if delta smelt would be present at the RM 72.2R site, 
analysis of the effects at RM 72.2R is included for the purpose of this evaluation.   
 
Life History and Distribution 

Delta smelt are typically found in shallow water (<3 m [<10 ft]) where salinity ranges 
from 2 to 7 parts per thousand (ppt), although they have been observed at salinities between 0 
and 18.4 ppt (Moyle 2002).  Delta smelt have relatively low fecundity and most live for one year 
(Moyle 2002).  They feed on planktonic copepods, cladocerans, amphipods, and insect larva 
(Moyle 2002). 
 

Delta smelt are semi-anadromous.  During their spawning migration, adults move into the 
freshwater channels and sloughs of the Delta between December and January (Moyle 2002).  
Spawning occurs between January and July, with peak spawning from April through mid-May 
(Moyle 2002).  Spawning locations in the Delta have not been identified and are inferred from 
larval catches (Bennett 2005).  Larval fish have been observed in Montezuma Slough (Wang 
1986), Suisun Slough in Suisun Marsh (Moyle 2002), the Napa River estuary (Stillwater 
Sciences 2006), the Sacramento River above Rio Vista, and Cache, Lindsey, Georgiana, 
Prospect, Beaver, Hog, Sycamore, and Barker sloughs (USFWS 1996).  Spawning was also 
observed in the Sacramento River up to Garcia Bend during drought conditions as a result of 
increased saltwater intrusion that moved delta smelt spawning and rearing farther inland (Wang 
and Brown 1993).  Laboratory experiments have found eggs to be adhesive and demersal, and 
are usually attached to substrate which would likely be composed of gravel, sand, or other 
submerged material (Moyle 2002, Wang 1991).  Hatching takes approximately 9 to 13 days, and 
larvae begin feeding 4 to 5 days later (Moyle 2002).  Newly hatched larvae contain a large oil 
globule that makes them semi-buoyant and allows them to stay near the bottom (Moyle 2002).  
As their fins and swim bladder develop, they move higher into the water column and are washed 
downstream to the open waters of the estuary (Moyle 2002). 

 
Occurrence in the Project Area 

Delta smelt may be present at project sites at RM 26.9L, RM 34.5, and RM 72.2R 
throughout their life cycle.  They have been documented upstream to the city of Sacramento (RM 
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60) (Moyle 2002).  Although it is uncertain if delta smelt would be present at the RM 72.2R site, 
analysis of the effects at RM 72.2R is included for the purpose of this evaluation.   
 

4.3.2.12 Green Sturgeon 

Status 
Green sturgeon were determined by NMFS to be comprised of two populations, a 

northern and a southern distinct population segment (DPS) (68 FR 4433).  The southern DPS of 
green sturgeon was listed as threatened under the federal Endangered Species Act (ESA) on 
April 7, 2006 (71 FR 17757) and classified as a Class 1 Species of Special Concern by the 
California Department of Fish and Game (CDFG) in 1995 (Moyle et al. 1995).  The Sacramento 
River supports the southernmost spawning population of green sturgeon (Moyle 2002).   
 

Green sturgeon occur at the project site, either as adults migrating upstream to their 
spawning habitat, or as juveniles, rearing and migrating towards the ocean.  Adult sturgeon tend 
to utilize deep channel habitat for spawning and juveniles are likely to utilize bank habitat as it 
provides increased protection, shade, and food. 
 
Life History and Distribution 

The green sturgeon is anadromous, but it is the most marine-oriented of the sturgeon 
species and has been found in nearshore marine waters from Mexico to the Bering Sea (70 FR 
17386).  The northern DPS has known spawning populations in the Rogue, Klamath, and Eel 
rivers and the southern DPS has a single spawning population in the Sacramento River (NMFS 
2005).  Adults typically migrate upstream into rivers between late February and late July.  
Spawning occurs from March to July, with peak spawning from mid-April to mid-June.  Green 
sturgeon are believed to spawn every 3 to 5 years, although recent evidence indicates that 
spawning may be as frequent as every 2 years (70 FR 17386).  Little is known about the specific 
spawning habitat preferences of green sturgeon.  It is believed that adult green sturgeon 
broadcast their eggs in deep, fast water over large cobble substrate where the eggs settle into the 
interstitial spaces (Moyle 2002).  Spawning is generally associated with water temperatures from 
46 to 57ºF.  In the Central Valley, spawning occurs in the Sacramento River upstream of 
Hamilton City, perhaps as far upstream as Keswick Dam (Adams et al. 2002), and possibly in the 
lower Feather River (Moyle 2002). 
 

Green sturgeon eggs hatch in approximately 8 days at 55ºF (Moyle 2002).  Larvae begin 
feeding 10 days after hatching.  Metamorphosis to the juvenile stage is complete within 45 days 
of hatching.  Juveniles spend 1 to 4 years in fresh and estuarine waters (such as the Delta) and 
migrate to salt water at lengths of 300–750 mm (70 FR 17386).   
 

Little is known about movements, habitat use, and feeding habits of green sturgeon.  
Green sturgeon have been salvaged at the state and federal fish collection facilities in every 
month, indicating that they are present in the Delta year-round.  Juveniles and adults are reported 
to feed on benthic invertebrates, including shrimp and amphipods, and small fish (70 FR 17386). 
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Occurrence in the Project Area 
Green sturgeon occur at the project sites, either as adults migrating upstream to their 

spawning habitat, or as juveniles, rearing and migrating towards the ocean.  Adult sturgeon tend 
to utilize deep channel habitat for spawning and juveniles are likely to utilize bank habitat as it 
provides increased protection, shade, and food. 

 
4.3.2.13 Sacramento splittail 

Status 
Sacramento splittail was previously listed under the ESA as a threatened species; 

however, in 2003 the USFWS removed the listing (FR 68 55140).  Sacramento splittail is 
currently identified as a California species of special concern. 

 
Adult and juvenile Sacramento splittail may potentially be affected by the proposed 

project.  The species’ original range included the Sacramento River as far upstream as Redding, 
the Feather River to Oroville, and the American River upstream to Folsom.  Most splittail are 
currently found in the Delta and Suisun Marsh (Moyle 2002).  In wet years, however, they have 
been known to ascend the Sacramento River as far as Red Bluff Diversion Dam and into the 
lower Feather and American rivers (Baxter 2000, Baxter 1999, Sommer et al. 1997, all as cited in 
Moyle 2002).  Currently the Sutter and Yolo bypasses along the lower Sacramento River appear 
to be important splittail spawning areas (Sommer et al. 1997).  
 
Life History 

Adult splittail move upstream from late November to late January, foraging in flooded 
areas along the main rivers, bypasses, and tidal freshwater marsh areas of Montezuma and 
Suisun sloughs and San Pablo Bay prior to the onset of spawning (Moyle et al. 2001).  Feeding 
in flooded riparian areas prior to spawning may contribute to spawning success and survival of 
adults after spawning (Moyle et al. 2001).  Splittail migration appears closely tied to river 
outflow.  In wet years with increased river flow, adult splittail will still move long distances 
upstream to spawn, allowing juvenile rearing in upstream habitats.  The upstream migration is 
smaller during dry years, although larvae and juveniles are often found upstream of the city of 
Sacramento to Colusa or Ord Bend on the Sacramento River (Moyle et al. 2001).  Splittail are 
thought to be fractional spawners, with individuals spawning over a protracted period—often as 
long as several months (Wang 1995).  Spawning typically takes place on inundated floodplains 
from February through June, with peak spawning in March and April.  The adhesive eggs are 
released by the female, fertilized by one or more attendant males, and adhere to vegetation until 
hatching (Moyle 2002).   
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After emergence, most larval splittail remain in flooded riparian areas for 10–14 days, 
most likely feeding among submerged vegetation before moving off floodplains into deeper 
water as they become stronger swimmers (Sommer et al. 1997, Wang 1986, both as cited in 
Moyle 2002).  Although juvenile splittail are known to rear in upstream areas for a year or more 
(Baxter 1999, as cited in Moyle et al. 2001), most move to tidal waters after only a few weeks, 
often in response to flow pulses (Moyle et al. 2001).  The majority of juveniles apparently move 
downstream into shallow, productive bay and estuarine waters from April–August (Meng and 
Moyle 1995).  
 
Occurrence in the Project Area 

Adult and juvenile Sacramento splittail may occur at the project sites.  The species’ 
original range included the Sacramento River as far upstream as Redding, the Feather River to 
Oroville, and the American River upstream to Folsom.  Most splittail are currently found in the 
Delta and Suisun Marsh (Moyle 2002).  In wet years, however, they have been known to ascend 
the Sacramento River as far as Red Bluff Diversion Dam and into the lower Feather and 
American rivers (Baxter 2000, Baxter 1999, Sommer et al. 1997, all as cited in Moyle 2002).  
Currently the Sutter and Yolo bypasses along the lower Sacramento River appear to be important 
splittail spawning areas (Sommer et al. 1997).  
 

4.3.2.14 Suisun Marsh Aster  

Suisun marsh aster (Aster lentus) is a perennial, rhizomatous herb in the sunflower family 
(Asteraceae) with a CNPS 1B listing status.  It is found in the Sacramento-San Joaquin Delta, 
Suisun Marsh and Suisun Bay and in the following counties:  Contra Costa, Napa, Sacramento, 
San Joaquin, and Solano (CNPS 2006).  Documented occurrences of this species are located in 
quadrangles closest to the project sites RM 26.9L and RM 34.5R (Appendix B).  Suisun marsh 
aster is found in brackish and freshwater marshes and swamps and is often associated with 
common reed (Phragmites australis), tules (Scirpus spp.), blackberry (Rubus spp.), and cattails 
(Typha spp.).  Suisun marsh aster is seriously threatened by marsh habitat alteration and loss 
(CNPS 2006). 
 

The blooming period for this species is May through November (CNPS 2006).  Habitat 
was present at the sites, but it was too early to adequately survey for presence/absence of this 
species at each of the sites.  A return visit is planned in June, to be coordinated with 
recommended surveys for other plant species with similar blooming times (Table 14).   
 

4.3.2.15 Brittlescale 

Brittlescale (Atriplex depressa) is an annual herb in the goosefoot family 
(Chenopodiaceae) with a CNPS 1B listing status.  It is found in Alameda, Contra Costa, Colusa, 
Fresno, Glenn, Merced, Solano, Tulare, and Yolo counties (CNPS 2006).  Documented 
occurrences of this species are located in quadrangles closest to project sites RM 72.2R, RM 
99.3R, and RM 123.5L (Appendix B).   

 
Brittlescale is primarily found in chenopod scrub, meadows and seeps, valley and foothill 

grasslands, and vernal pools, usually in alkali scalds or alkali clay.  It also sometimes associated 
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with riparian marshes or valley playas (CNPS 2006 and CNDDB CDFG 2006).  The primary 
threat to brittlescale is water flooding if excess/additional water is provided to National Wildlife 
Refuges as a result of state or federal water projects.  
 

The blooming period for this species is May through October (CNPS 2006).  Although 
the survey date occurred before the flowering period of brittlescale, this plant is identifiable to 
genus by its vegetative structures.  Although its primary alkali habitat is not present, other 
potentially suitable habitat is present at the sites.  However, no Atriplex species were observed 
during the April 26–27, 2006 reconnaissance surveys.   
 

4.3.2.16 Bristly Sedge  

Bristly sedge (Carex comosa) is a rhizomatous perennial herb in the sedge family 
(Cyperaceae) with a CNPS List 2 status.  It is found in Contra Costa, Lake, Mendocino, 
Sacramento, San Bernardino, Santa Cruz, San Francisco, Shasta, San Joaquin, and Sonoma 
counties of California, and outside of California as well.  Documented occurrences of this 
species are located in quadrangles closest to the project sites RM 26.9L and RM 34.5R 
(Appendix B).   
 

Bristly sedge occurs in coastal prairie, marshes and swamps of lake margins, and valley 
and foothill grasslands.  It is threatened primarily by marsh drainage.   
 

The blooming period for this species is May through September (CNPS 2006).  Although 
the survey date occurred before the flowering period of bristly sedge, plants of this species can 
be identified to genus using their vegetative structures.  One other Carex species was observed at 
sites RM 26.9L and RM 34.5R.  Though early in the season, these specimens were easily 
identified as Carex barbarae; no other unidentified Carex species were observed.   
 

4.3.2.17 Rose-mallow 

Rose-mallow (Hibiscus lasiocarpus) is a rhizomatous herb in the mallow family 
(Malvaceae) that is a CNPS List 2 status.  It is endemic to California, occurring within the Delta 
watershed, in Butte, Contra Costa, Colusa, Glenn, Sacramento, San Joaquin, Solano, Sutter, and 
Yolo counties.  Documented occurrences of this species are located in quadrangles in the vicinity 
of all of the project sites (Appendix B).   
 

Rose-mallow occurs in freshwater marsh areas, moist riverbanks, and on low peat islands 
of the Delta (CDFG 2006).  It is not known to occur along river channels that are characterized 
by strong currents, intense flood forces, or steep banks.  Although it occurs in areas of the Delta 
which are influenced by tidal fluctuations, it appears to be restricted to freshwater habitats 
(CDFG 1995, 2006).  This species is threatened by riverbank alteration (Hickman 1993).  
 

The blooming period for rose-mallow is June through September (CNPS 2006).  
Although the survey date occurred before the flowering period for rose-mallow, this perennial 
herb is generally identifiable to species by its vegetative structures (particularly leaves) and the 
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dried remnants of the previous year’s flowering stalks and capsules.  Though habitat is present at 
the sites, this species was not found.   
 

4.3.2.18 Northern California Black Walnut  

Northern California black walnut (Juglans hindsii) is a tree in the walnut family 
(Juglandaceae) with a CNPS 1B listing status.  Although its native habitat is typically not within 
Delta islands (i.e., it is typically found in canyons and valleys 50 to 200 m [164 to 656 feet] in 
elevation), the species has been widely planted, hybridizes readily with English walnut (Juglans 
regia), and has been naturalized from cultivation in many areas.  Native stands occur in Contra 
Costa, Lake, Napa, Sacramento, Solano, and Yolo counties.  Documented occurrences of this 
species are located in quadrangles closest to project sites RM 26.9L and RM 34.5R (Appendix 
B).   
 
 Northern California black walnut occurs in riparian forest and woodlands, in deep 
alluvial soils associated with a creek or stream.  This species is threatened by continued 
hybridization with orchard trees, urbanization, and conversion to agriculture (CNPS 2006).   
 

The blooming period for this species is April through May (CNPS 2006).  Although the 
survey date occurred before the flowering period, the species is easily identifiable to species by 
its vegetative structures.  English walnut (Juglans regia) was the only walnut species observed at 
sites RM 34.5R and RM 99.3R.   
 

4.3.2.19 Delta Tule Pea  

Delta tule pea (Lathyrus jepsonii var. jepsonii) is a vine-like perennial herb in the pea 
family (Fabaceae) with a CNPS 1B listing status.  It occurs in the Central Valley, especially in 
the San Francisco Bay region, in Alameda, Contra Costa, Napa, Sacramento, Santa Clara, San 
Joaquin, and Solano counties.  Documented occurrences of this species are located in 
quadrangles closest to project sites RM 26.9L and RM 34.5R (Appendix B).   
 

Delta tule pea grows in tidally influenced brackish and freshwater wetlands.  It is 
commonly associated with tules (Scirpus spp.), willows (Salix spp.), rush (Juncus spp.), and 
California wildrose (Rosa california) (CDFG 2006).  Populations of this species have been found 
throughout much of the Delta region at the water’s edge along river banks or on the higher 
grounds of marshlands.  It is occasionally found along older riprapped banks.  Delta tule pea is 
threatened by agriculture, water diversions, and erosion (CNPS 2006).   
 

The blooming period for the Delta tule pea is May through September (CNPS 2006).  
During the reconnaissance surveys on April 26–27, 2006, putative individuals of Lathyrus 
jepsonii var. californicus were observed at sites RM 72.2R.and RM 26.9L.  It was unclear from 
the Jepson manual (Hickman 1993) key descriptions, including vegetative characteristics and 
distributional information, whether this was the more common variety californicus or the rarer 
variety jepsonii, so an expert on this taxon was contacted (Steve Brioch, author of Lathyrus 
species section in upcoming second edition of Jepson manual).  He indicated that the verbal 
description of the observed specimens fits the variety californicus (Brioch, pers. comm., 2006).  
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Voucher specimens were subsequently sent to Mr. Brioch, and he confirmed the identification of 
all specimens as the non-listed variety, wild pea (Lathyrus jepsonii var. californicus). 

 
4.3.2.20 Mason's Lilaeopsis  

Mason’s lilaeopsis (Lilaeopsis masonii), also known as mudflat quill, is a perennial, 
rhizomatous herb in the lily family (Liliaceae), with a CNPS 1B listing status.  It occurs in the 
southern Sacramento Valley, the Sacramento-San Joaquin Delta, and the northeast San Francisco 
Bay area, in Alameda, Contra Costa, Napa, Sacramento, San Joaquin, and Solano counties.  The 
largest and healthiest populations have been reported from uninhabited islands in Suisun Bay 
where there is no riprap and little human disturbance.  Documented occurrences of this species 
are located in quadrangles closest to the project sites RM 26.9L and RM 34.5R (Appendix B).   
 

Mason’s lilaeopsis is found in brackish or freshwater marshes and swamps and riparian 
scrub habitat.  It is a semi-aquatic plant restricted to the water’s edge where it is inundated by 
waves and tidal fluctuations (CDFG 1995); it is usually found between 4 to 28 inches above the 
low tide mark.  This species is threatened by erosion, channel stabilization, development, flood 
control projects, recreation, agriculture, shading resulting from marsh succession, and 
competition with non-native Eichhornia crassipes (CNPS 2006). 
 
 The blooming period for this species is April through November (CNPS 2006).  Though 
habitat is present at the sites, the species was not found during the April surveys.  However, these 
initial surveys are not sufficient to confirm the presence or absence of this species due to the 
diminutive stature of Mason’s lilaeopsis and the relatively high water at the time of the surveys, 
which limited access to some potential habitat patches, combined with the limitations of surveys 
conducted at the beginning of the flowering season.  An additional survey in June, timed to 
match the flowering period of both this species and its potential associate, Delta mudwort, is 
planned (Table 14).   
 

4.3.2.21 Delta Mudwort  

Delta mudwort (Limosella subulata) is a stoloniferous herb in the figwort family 
(Scrophulariaceae) with a CNPS List 2 status.  It is located primarily in the Delta, in Contra 
Costa, Sacramento, San Joaquin and Solano counties in California, and also occurs in Oregon.  
Documented occurrences of this species are located in quadrangles closest to the project sites 
RM 26.9L and RM 34.5R (Appendix B).   
  

Delta mudwort is found in mud banks of the delta in marshy or shrubby riparian 
associations, often co-occurring with Lilaeopsis masonii.  The species is threatened by trampling, 
erosion by wave and wave attenuation and possibly by sea level rising and water quality 
degradation (CDFG 2006).   
 

The blooming period for this species is May through August (CNPS 2006).  Habitat was 
present at the sites, but it was too early to adequately survey for presence/ absence of this species 
at each of the sites.  A return visit is planned in June, to be coordinated with recommended 
surveys for other plant species with similar blooming times (Table 14).   
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4.3.2.22 Eel-grass Pondweed  

Eel-grass pondweed (Potamogeton zosteriformis) is an annual, aquatic herb in the 
pondweed family (Potamogetonaceae) with a CNPS List 2 status.  It occurs in Contra Costa, 
Lake, Lassen, Modoc and Shasta counties, and in adjoining states.  Documented occurrences of 
this species are located in quadrangles closest to the project sites RM 26.9L (Appendix B).   
 

Eel-grass pondweed is found in assorted freshwater marshes and swamps.  The blooming 
period for this species is June through July (CNPS 2006).  Although the survey date occurred 
before the flowering periods of eel-grass pondweed, it is potentially identifiable by its vegetative 
structures to species.  Though habitat is present at the sites, the species was not found during the 
April 26–27, 2006 reconnaissance surveys.  However, due to access limitations caused by 
relatively high water at the time of the April survey, and the later flowering period of this 
species, a return visit is planned in June, to be coordinated with recommended surveys for other 
plant species with similar blooming times (Table 14).   
 

4.3.2.23 Sanford's Arrowhead  

Sanford’s arrowhead (Sagittaria sanfordii) is a rhizomatous herb in the water-plantain 
family (Alismataceae) with a CNPS list 1B status.  It occurs in scattered locations in the Central 
Valley and Coast Ranges, in Butte, Del Norte, Fresno, Kern, Merced, Mariposa, Orange, 
Sacramento, Shasta, San Joaquin, Tehama, and Ventura counties.  Documented occurrences of 
this species are located in quadrangles closest to the project sites RM 26.9L and RM 34.5R 
(Appendix B).   
 
 Sanford’s arrowhead is endemic to California, and occurs in slow-running or standing 
water of sloughs and streams (Trinity Fisheries Consulting 1990), as well as in ditches and ponds 
(Hickman 1993).  Sanford’s arrowhead is threatened by development (Hickman 1993).   
  
 Sanford’s arrowhead is found in assorted, shallow freshwater marshes and swamps and in 
standing or slow-moving freshwater ponds or ditches.  The blooming period for this species is 
May through October (CNPS 2006).  Habitat was present at the sites, but it was too early to 
adequately survey for presence/ absence of this species at each of the sites.  A return visit is 
planned in June, to be coordinated with recommended surveys for other plant species with 
similar blooming times (Table 14).   
 

4.3.2.24 Marsh Skullcap  

Marsh skullcap (Scutellaria galericulata) is a perennial, rhizomatous herb in the mint 
family (Lamiaceae) with a CNPS List 2 status.  It occurs in El Dorado, Lassen, Modoc, Nevada, 
Placer, Plumas, Shasta, Siskiyou, and San Joaquin counties and in the state of Oregon.  
Documented occurrences of this species are located in quadrangles closest to the project sites 
RM 26.9L (Appendix B).   
 



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
  

 
June 2006   Stillwater Sciences 
Final EA-IS_061306.doc 

45 

Marsh skullcap is found in lower montane coniferous forest, mesic meadows and seeps, 
and marshes and swamps.  The species is threatened by development and bank erosion (CDFG 
2006).   
 

The blooming period for this species is June through September (CNPS 2006).  Although 
the survey date occurred before the flowering period of marsh skullcap, this plant is identifiable 
by its vegetative structures, at least to genus.  Though habitat is present at the sites, no 
Scutellaria species were observed during the April 26–27, 2006 reconnaissance surveys.   

 
4.3.2.25 Blue Skullcap  

Blue skullcap (Scuttelaria lateriflora) is a perennial, rhizomatous herb in the mint family 
(Lamiaceae) with a CNPS List 2 status.  It occurs in Inyo and San Joaquin counties of California.  
Documented occurrences of this species are located in quadrangles closest to the project sites 
RM 99.3R and RM 123.5L (Appendix B).   
 

Blue skullcap is present in mesic meadows and seeps, marshes and swamps.  The species 
is threatened by development and bank erosion (CDFG 2006).  The blooming period for this 
species is July through September (CNPS 2006).  Although the survey date occurred before the 
flowering period of blue skullcap, this plant identifiable by its vegetative structures, at least to 
genus.  Though habitat is present at the sites, no Scutellaria species were observed during the 
April 26–27, 2006 reconnaissance surveys.   
 

4.3.2.26 Wright's Trichocoronis  

Wright’s trichocoronis (Trichocoronis wrightii var. wrightii) is an annual herb in the 
sunflower family (Asteraceae) with a CNPS List 1B status.  It occurs in Colusa, Merced, 
Riverside, San Joaquin, and Sutter counties as well as the state of Texas.  Documented 
occurrences of this species are located in quadrangles closest to the project sites RM 26.9L and 
RM 34.5R (Appendix B).  Wright’s trichocoronis is found in alkali meadows and seeps, marshes 
and swamps, riparian forest, mud flats of vernal lakes and drying river beds.  This species is 
threatened by habitat loss to agriculture and urbanization.   

  
The blooming period for this species is May through September (CNPS 2006).  Habitat 

was present at the sites, but it was too early to adequately survey for presence/ absence of this 
species at each of the sites.  A return visit is planned in June, to be coordinated with 
recommended surveys for other plant species with similar blooming times (Table 14).   
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Table 14.  Special Status Plant Surveys. 

Species Name 
Status1 

Fed/ 
State/CNPS 

Blooming 
period 

Surveys complete/ 
adequate? 

Further 
recommendations 

Suisun Marsh aster 
Aster lentus 

- / - / 1B May – 
November 

No Return early June. 

Brittlescale 
Atriplex depressa 

- / - / 1B May – 
October 

Yes; no vegetative 
Atriplex were 

observed. 

 

Bristly sedge 
Carex comosa 

- / - / 2 May – 
September 

Yes; only Carex 
barbarae was 

observed. 

 

Rose-mallow 
Hibiscus lasiocarpus 

- / - / 2 June –
September 

Yes; no Hibiscus were 
observed. 

 

Northern California black 
walnut  
Juglans hindsii 

- / - / 1B April – May Yes; only Juglans 
regia was observed. 

 

Delta tule pea  
Lathyrus jepsonii var. 
jepsonii 

- / - / 1B May – 
September 

Yes; only Lathyrus 
jepsonii var. 

californicus was 
observed. 

 

Mason’s lilaeopsis  
Lilaeopsis masonii 

- / R / 1B April – 
November 

No Return early June. 

Delta mudwort 
Limosella subulata 

- / - / 2 May – 
August 

No Return early June. 

Eel-grass pondweed 
Potamogeton 
zosteriformis 

- / - / 2 June – July No Return early June. 

Sanford’s arrowhead  
Sagittaria sanfordii 

- / - / 1B May – 
October 

No Return early June. 

Marsh skullcap 
Scuttelaria galericulata 

- / - / 2 June – 
September 

Yes; no vegetative 
Scuttelaria were 

observed. 

 

Blue skullcap 
Scuttelaria lateriflora 

- / - / 2 July – 
September 

Yes; no vegetative 
Scuttelaria were 

observed. 

 

Wright’s trichocoronis 
Trichocoronis wrightii 
var. wrightii 

- / - / 2 May – 
September 

No Return early June. 

1 Status Codes: 
  State: R = considered rare under the California Native Plant Protection Act 
  CNPS: 1B  = Rare, threatened, or endangered in California and elsewhere;  2 = Rare, threatened, or endangered in California, but more common elsewhere 
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4.3.3 Environmental Effects  

Significance Criteria  
 Effects on special-status species would be considered significant if construction or 
operation of the project would: 

• Adversely affect critical habitat. 
• Result in an unmitigated take of a special-status species. 
• Adversely affect a special-status species. 

 
4.3.3.1 Alternative 1: Proposed Action 

The proposed action at the erosion sites would affect the following special-status species: 
valley elderberry longhorn beetle (VELB), giant garter snake, Swainson’s hawk, Sacramento 
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley 
fall-/late fall-run Chinook salmon, Central Valley steelhead, delta smelt, green sturgeon, and 
Sacramento splittail.  Project effects also include alteration of Essential Fish Habitat (EFH) of 
Chinook salmon (all runs), and the designated critical habitat of Sacramento River winter-run 
Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley steelhead, and delta 
smelt. 
 
 Of the 3.77 acres of terrestrial habitat within the project footprint, there will be temporary 
effects on 0.77 acres of riparian vegetation, including 0.21 acres of riparian forest and 0.56 acre 
of riparian scrub.  Based on review of the project designs and on-site surveys, it is assumed that 
20% of the existing trees (approximately 800–900 linear feet) may be permanently affected by 
the placement of riprap around the root crown and limb pruning or removal, both during initial 
construction activities and during O & M activities. 
 
Special-status Plants 

No special-status plants have currently been documented to occur at any of the project 
sites.  A follow-up survey is recommended in June, to survey for the later-blooming species:  
Suisun Marsh aster (Aster lentus), Mason’s lilaeopsis (Lilaeopsis masonii), Delta mudwort 
(Limosella subulata), Eel-grass pondweed (Potamogeton zosteriformis), Sanford’s arrowhead 
(Sagittaria sandfordii), and Wright’s trichocoronis (Trichocoronis wrightii var. wrightii).  If any 
of the other rare plant species are confirmed during the early June surveys, then effects would be 
subsequently analyzed and mitigation measures designed.   
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Valley Elderberry Longhorn Beetle 
During construction activities, 107 elderberry stems > 1 inch in diameter could be 

affected by levee restoration activities at sites RM 72.2R and RM 99.3R (Table 13).  Shrubs 
associated with these stems all occur within 100 feet of construction limits at each of these sites.  
At site RM 72.2R, however, three shrubs are located outside of the construction limits and, 
therefore, could be avoided by a minimum of 20 feet.  The one elderberry shrub at RM 99.3R is 
also outside of the construction limits and could be avoided by a minimum of 20 feet.  It is 
expected that fencing and other protection measures as outlined in the Conservation Guidelines 
for the Valley Elderberry Longhorn Beetle  (USFWS 1999a) would be sufficient to prevent any 
impacts from occurring to these four shrubs.   

 
At RM 72.2R, four elderberry shrubs are within 20 feet of bank protection activities and 

therefore have greater potential to be damaged.  These shrubs would be avoided if possible, but 
construction equipment and personnel could accidentally damage limbs or root structures when 
working in close proximity.  In addition, it is possible that one or more elderberry shrubs would 
need to be removed to facilitate the placement of bank protection materials.  It is estimated that 
the work area within 20 feet of these four shrubs is 0.12 acres.  This area was calculated as a half 
circle with a radius of 20 feet around each shrub on the waterside where construction would 
occur.  If elderberry shrubs are damaged or need to be transplanted, mitigation would be 
implemented as described in the Conservation Guidelines for the Valley Elderberry Longhorn 
Beetle (USFWS 1999a).   
 
Giant Garter Snake 

Suitable aquatic and upland habitat for giant garter snakes occurs at RM 123.5L, where 
the footprint of the construction area is within 200 feet of the irrigation canal.  Giant garter snake 
may be temporarily affected by the construction activities associated with the project at this site.  
Temporary effects are defined as “project activities which temporarily remove essential habitat 
components, but can be restored to pre-project conditions of equal or greater habitat values” 
(USFWS 1997).  Potential temporary effects associated with this project would be limited to the 
project work window when use of vehicles and equipment could result in direct mortality or 
injury to giant garter snakes during construction activities.  Direct take, however, is not expected 
to occur because construction at this site would take place during the (May 1 through October 1) 
active period for giant garter snakes, when they are able to move away from disturbance.  With 
approval from USFWS, construction activities would continue from October 1 to November 30, 
if necessary. 

 
Construction best management practices regarding the giant garter snake would be 

implemented according to the USFWS (1997) mitigation guidelines.  Giant garter snake habitat 
adjacent to the stabilization site would be designated as an environmentally sensitive area, 
delineated with signs or fencing, and would be avoided by all construction personnel.  Finally, 
within 24 hours prior to commencement of construction activities, the site would be inspected for 
giant garter snake by a qualified biologist.  This biologist would remain at the construction site 
during stabilization activities and would report any incidental take to the USFWS.    
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Special-status Avifauna 
 While no individuals were observed during the April field surveys, suitable habitat for 
Cooper’s hawk and white-tailed kite is present at all sites.  In addition, suitable habitat for the 
bank swallow is present at RM 123.5L, although no bank swallows were identified.   
 

Swainson’s hawk was observed within ½ mile of the proposed levee restoration sites at 
RM 34.5R, RM 72.2R, and RM 123.5L.  Two Swainson’s hawks were observed vocalizing, 
soaring, and displaying over the agricultural fields ¼ mile southeast of RM 34.5R; the nesting 
status of these individuals was not confirmed.  One Swainson’s hawk was observed soaring and 
vocalizing over the residential area on river left approximately ¼ mile directly east from RM 
72.2R; the nesting status of this individual was not determined.  Two Swainson’s hawks were 
observed soaring, displaying, vocalizing and roosting on the river right bank at RM 123.5L; the 
nesting status of these individuals was not determined.   
 
 Disturbance from construction activities that may affect special-status avifauna, 
especially those that are nesting, include increased noise levels from generators, staging areas, 
vehicles, and river barges.  Follow-up surveys to confirm the presence/absence and nesting status 
of these species will occur prior to the commencement of project activities.  In the event any 
nesting or roosting special-status avifauna are identified during these surveys, the Corps will 
postpone construction activities at the applicable site(s) until the young are fledged (which can 
be as late as mid-August for some species), unless alternative protection strategies are approved 
by CDFG. 
 
Salmon and Steelhead 

Short-term construction-related effects 
 

Construction at the project sites would occur between July 1 and November 30, a time 
when salmonid juveniles and smolts may be rearing and outmigrating at the project sites and 
adult salmonids are likely to be moving upstream past the project sites.  Construction activities 
are expected to result in short-term increases in turbidity and suspended sediment that could 
disrupt feeding activities of fish and result in temporary disturbance or displacement from 
preferred habitats at the project sites and downstream.  High concentrations of suspended 
sediment can temporarily bury stream substrates that provide habitat for aquatic invertebrates, an 
important food source for juvenile salmonids.  Noise from in-water construction activities could 
also temporarily disrupt essential behavior patterns (e.g., feeding, escape from predators) of adult 
and juvenile salmonids at the project sites, and may also be propagated upstream and 
downstream.  The potential also exists for injury or mortality of juvenile salmonids and other fish 
species that may not be able to readily move away from nearshore areas directly affected by 
construction activities (i.e., during placement of riprap).   
 

Toxic substances used at construction sites, including gasoline, lubricants, and other 
petroleum-based products could enter the Sacramento River as a result of spills or leakage from 
machinery or storage containers.  These substances can kill aquatic organisms through exposure 
to lethal concentrations or exposure to non-lethal levels that cause physiological stress and 
increased susceptibility to other sources of mortality.  Exposure of aquatic species to toxic 
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substances is not expected to occur as a result of project activities and implementation of 
precautionary measures (i.e., appropriate best management practices) discussed in section 4.3.4.  
However, mortality or physiological impairment of juvenile Chinook salmon and steelhead is 
possible if exposure to sufficient concentrations does occur.   

 
Construction activities are not likely to affect adult salmon and steelhead because 

construction activities would avoid the primary migration period, would be restricted to the 
channel edge, and would include implementation of the proposed avoidance and minimization 
measures (section 4.3.4).  Injury or mortality of adult salmonids is unlikely, since adults 
primarily use deep, mid-channel habitat during their upstream migration.  Spawning habitat for 
Chinook salmon or steelhead is not likely to occur at the project sites or downstream.  Therefore, 
no short- or long-term effects on spawning habitat would occur. 
 

Short-term construction-related effects could result in significant impacts on Sacramento 
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley 
fall-/late fall-run Chinook salmon, and Central Valley steelhead.  Significant impacts on critical 
habitat for Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook 
salmon, and Central Valley steelhead may also occur.  However, construction-related impacts 
would be mitigated by restricting in-water activities to the period July 1 – November 30 and 
implementing the proposed minimization and avoidance measures (section 4.3.4).  Short-term 
effects of the project on salmon and steelhead and their habitat are therefore considered to be less 
than significant.  
 
Long-term effects on habitat 
 

Potential long-term effects of the project on habitat for rearing and outmigrating salmon 
and steelhead include alteration of bank slope and river hydraulics, instream and overhead cover, 
and substrate conditions along the seasonal low- and high-flow shorelines at the project sites.  
Altered bank characteristics could also cause changes to hydraulics, cover, and substrate 
conditions immediately downstream of the project sites, potentially reducing habitat quantity and 
quality for rearing juveniles.  Long-term changes in nearshore habitat are expected to have 
negligible effects on adult salmon and steelhead because adults generally use deep, mid-channel 
habitat during migration.  Implementation of the project would result in temporary losses of 
aquatic and riparian vegetation and IWM along the affected shorelines.  However, these cover 
losses would occur concurrently with the placement of anchored IWM and planting of riparian 
vegetation at all sites, and construction of planted wetland trenches at RM 26.9L and RM 34.5R.  
Placement of IWM on the banks would result in a net increase in IWM at each site.  Constructed 
wetland trenches are expected to increase the availability of valuable shallow-water rearing 
habitat for juvenile salmonids at all sites except RM 72.2R, where removal of riparian vegetation 
during construction reduces habitat value for rearing juvenile and smolts in spring, summer, and 
fall.  It is possible that the shallow off-channel habitat created by the wetland trenches at RM 
26.9L and RM 34.5R could provide habitat for predatory fish; primarily non-natives such as 
largemouth bass.  Salmonids using these areas for rearing and feeding could therefore be subject 
to predation.  However, predation rates in the constructed wetland trenches at RM 26.9L and RM 
34.5R would not be expected to exceed predation rates that normally occur in other seasonally 
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flooded off-channel habitats where salmon and steelhead may rear.  Overall, the density of 
planted emergent marsh vegetation would reduce the area of these trenches available to large 
predators.  
 

The changes in habitat values to salmonids resulting from project construction impacts 
and proposed mitigation features were modeled using the Standard Assessment Methodology 
(Stillwater Sciences 2006b).  Although the analysis may be repeated during or following 
construction to more accurately reflect as-built conditions, results using the initial site designs 
indicate positive species responses for all salmonid life stages at RM 26.9L, RM 34.5R, RM 
99.3R, and RM 123.5L over the modeled 50-year period.  Despite initial impacts to riparian 
shade values, the establishment and growth of riparian vegetation on the berms at all sites, and 
emergent aquatic vegetation in the wetland trenches at RM 26.9L and RM 34.5R is expected to 
increase habitat values by increasing the extent of instream and overhead cover available to 
juvenile salmonids.  At RM 72.2R the amount of existing riparian vegetation is greater than at 
other sites and its removal during construction results in reduced nearshore habitat value for 
salmonid juveniles and smolts in spring, summer, and fall.  However, after the initial deficits in 
Year 1, salmonid juvenile and smolt response indices at RM 72.2R exhibit a positive trend and 
recover to pre-project values by approximately Year 25 due primarily to increases in vegetation 
and shade.  Recovery may occur more rapidly, and the SAM model was run for a worst-case 
scenario in terms of loss of existing riparian shade values due to construction impacts. 

 
In summary, long-term effects on habitat for special-status salmon and steelhead are 

expected to be positive and less than significant at all sites except RM 72.2R.  At RM 26.9L, RM 
34.5R, RM 99.3R, and RM 123.5L the project is expected to provide long-term increases in the 
quantity and quality of critical habitat for Sacramento River winter-run Chinook salmon, Central 
Valley spring-run Chinook salmon, and Central Valley steelhead, and long-term benefits to EFH 
for all Chinook salmon ESUs.  At RM 72.2R, mitigation features included in the project design 
would not fully compensate for potentially significant long-term impacts on juvenile rearing and 
smolt outmigration habitat for these salmonid species, and off-site mitigation would be required 
to mitigate these impacts to less than significant levels.  Because the species timing tables 
developed for the SAM (USACE 2004) indicate that juvenile rearing and smolt outmigration 
occur at similar times of year at other locations within the SRBPP (RM 0–194), mitigation sites 
may potentially be considered in other reaches of the Sacramento River.  NMFS (2001) guidance 
on the maximum location between impact and mitigation sites (< 50 miles) and the availability 
of other suitable habitat in the vicinity of RM 72.2R would be considered in developing proposed 
off-site mitigation sites.  Species-specific mitigation measures are further described in section 
4.3.4, and details of proposed off-site mitigation are described in section 2.10.  Cumulative 
effects on Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook 
salmon, and Central Valley steelhead are further discussed in section 5.1.3.   
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Delta smelt 

Short-term construction-related effects 
 

Delta smelt may be present at RM 26.9L, RM 34.5R, and RM 72.2R throughout their life 
cycle.  Potential short term effects are likely to adversely affect delta smelt at each of these sites, 
and may affect their critical habitat at RM 26.9L and RM 34.5R.  Disturbance or displacement 
may be caused by construction activities that increase noise, turbidity, and suspended sediment.  
Sediment and turbidity effects may occur at the project sites and downstream.  Noise effects may 
occur at the projects sites and upstream and downstream of the project sites.  Removal of riparian 
vegetation and IWM from the streambank may result in the loss of overhead and instream cover.  
The potential also exists for injury or mortality of delta smelt that may not be able to readily 
move away from channel or nearshore areas directly affected by construction activities (i.e., 
placement of rock riprap).  In addition, mortality or physiological impairment may be caused by 
toxic substances (i.e., gasoline, lubricants, oil) entering the water. 
 

Short-term construction-related effects could result in significant impacts on delta smelt 
and their critical habitat.  However, construction-related impacts would be minimized or 
mitigated by restricting in-water activities to the period July 1– November 30 and implementing 
the proposed minimization and avoidance measures (section 4.3.4).  Short-term effects of the 
project on delta smelt and their habitat are therefore considered to be less than significant. 
 
Long-term effects on habitat 
 

Long-term project effects on delta smelt at RM 26.9L and RM 34.5R are expected to be 
similar due to the similarity in construction elements.  Expected increases in bank slope at these 
sites may decrease the suitability of potential spawning, incubation, and rearing habitat.  
Addition of IWM is expected to provide cover and may provide necessary submerged vegetation 
for delta smelt to spawn.  In addition, wetland trenches, planted with emergent aquatic 
vegetation, are expected to provide suitable spawning and rearing habitat for delta smelt at RM 
26.9L and RM 34.5R.  Proposed planting of emergent vegetation would enhance habitat 
complexity by providing cover, incubation habitat, and possibly spawning habitat, especially 
during high winter and spring flows.  None of these project design features, however, would 
fully compensate for long-term reductions in nearshore habitat values at these two sites.  In 
addition, non-native fish species may exploit the warmer water temperature in the backwater 
trench habitat and may prey on delta smelt eggs and larvae and deplete local zooplankton 
populations, which increases competition for food (Moyle 2002).   
 

Long-term project effects on delta smelt at RM 72.2R are expected to be beneficial.  
IWM would be added along the levees to increase habitat complexity and stabilization of 
substrate below summer/fall and spring/winter water surface elevations.  Addition of IWM is 
expected to provide cover and may provide necessary submerged substrates for delta smelt 
spawning.  It is believed that this site currently provides little spawning or incubation habitat 
within the typical range of winter and spring flows, as the banks are relatively steep and there is 
a lack of submerged vegetation.  
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The changes in habitat values to salmonids resulting from project construction impacts 
and proposed mitigation features were modeled using the Standard Assessment Methodology 
(Stillwater Sciences 2006b).  Although the analysis may be repeated during or following 
construction to more accurately reflect as-built conditions, results using the initial site designs 
indicate initial and long-term reductions in habitat values for spawning, incubation, and juvenile 
rearing during winter, spring, and summer at RM 26.9L and during winter and spring at RM 
34.5R.  These deficits are due to slight increases in bank slope that are assumed to reduce the 
availability and suitability of habitat for spawning, incubation, and rearing.  However, the SAM 
model indicates an overall positive response for spawning at RM 34.5R during summer because 
the constructed wetland trench at this site is assumed to provide aquatic vegetation which does 
not currently exist under baseline conditions.  At RM 72.2R, the SAM results indicate positive 
responses for all modeled life stages in winter, spring (the peak of spawning) and summer.  No 
long-term adverse effects on delta smelt are expected to occur at RM 72.2R, and no mitigation 
measures beyond those included in the project design would be required. 
 

In summary, long-term impacts on delta smelt and their critical habitat are expected to be 
significant at RM 26.9L and RM 34.5R.  Off-site mitigation would be required to offset 
potentially significant long-term impacts on spawning and incubation and juvenile rearing 
habitat.  Because delta smelt are restricted to waters with suitable salinity, prior USFWS (2001) 
recommendations indicate that potential mitigation sites should be located within the lower 
reaches of the SRBPP (RM 0–80).  Mitigation measures are further described in section 2.10 and 
section 4.3.4.  Cumulative effects on delta smelt due to the proposed projects at RM 26.9L and 
RM 34.5R are further discussed in section 5.1.3. 

 
Green Sturgeon 

Short-term construction-related effects 
 

Adult green sturgeon may move upstream through the project sites from February 
through late July.  The Sacramento River downstream of Knights Landing (RM 90) is not 
believed to have suitable spawning habitat for green sturgeon.  Therefore, the proposed 
construction at RM 26.9L, RM 34.5R, and RM 72.2R would not affect spawning habitat.  Project 
construction at RM 99.3R and RM 123.5L, however, may affect spawning adult sturgeon and 
incubating eggs, as well as rearing larvae and juveniles.  Larval and juvenile green sturgeon 
move downstream in the Sacramento River from February through late July (peak spawning 
occurs from April–June) (Emmett et al. 1991, as cited in Moyle 2002) and may therefore occur at 
all project sites during July.  Construction activities occurring outside these time periods are not 
likely to affect migrating green sturgeon adults.  Construction activities during July, however, 
may have adverse impacts on all green sturgeon life stages.   
 

Short-term effects may include localized disturbance or displacement of adult, larval, and 
juvenile green sturgeon from noise, suspended sediment, turbidity, and sediment deposition 
generated during in-water construction activities.  Sediment and turbidity effects may occur at 
the project sites and downstream.  Noise effects may occur at the projects sites and upstream and 
downstream of the project sites.  Sediment deposition could adversely affect rearing habitat and 
kill or reduce production of food sources, such as aquatic invertebrates, for larval and juvenile 
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green sturgeon.  In addition, mortality or physiological impairment of eggs, larvae, or juveniles 
may be caused by toxic substances (i.e., gasoline, lubricants, oil) entering the water.  Because 
adult green sturgeon use the Sacramento River at the project sites primarily as a migration 
corridor, toxic effects on adults are highly unlikely.  The potential also exists for injury or 
mortality of larvae or juveniles that may not be able to readily move away from channel or 
nearshore areas directly affected by construction activities (i.e., placement of riprap).  Injury or 
mortality of adult green sturgeon is unlikely, since adults primarily use deep, mid-channel habitat 
during their upstream migration.   
 

Short-term construction-related effects could result in significant impacts on green 
sturgeon.  However, construction-related impacts would be minimized and mitigated by 
restricting in-water activities to the period July 1– November 30 and implementing the proposed 
minimization and avoidance measures (section 4.3.4).  Short-term effects of the project on green 
sturgeon are therefore considered to be less than significant. 
 
Long-term effects on habitat 
 

Long-term changes in nearshore habitat are expected to have negligible effects on adults 
because adult sturgeon use deep, mid-channel habitat during migration.  If juvenile sturgeon use 
nearshore areas of the Sacramento River as foraging habitat or refuge from predators, the general 
long-term effects of the project on nearshore habitat values would likely be similar to those 
described for salmonids above.  The vegetated wetland trenches at RM 26.9L and RM 34.5R are 
expected to benefit larval and juvenile green sturgeon by providing foraging and rearing habitat 
during the spring and summer rearing and downstream migration period.  Addition of IWM at all 
project sites is expected to increase rearing and foraging habitat for larval and juvenile green 
sturgeon, thereby providing long-term benefits for these life stages. 
 

Potential long-term effects on green sturgeon are expected to be positive and less than 
significant. 
 
Sacramento Splittail 

Short-term construction-related effects 
 

Adult Sacramento splittail may be present at the project sites during the beginning of 
their upstream migration, which begins in November and continues through January.  Juveniles 
may rear in the vicinity of the project sites year-round, but would primarily occur at the project 
sites in July and August as they migrate downstream toward the Delta.  Spawning typically takes 
place on inundated floodplains from February through June.  Effects on spawning adult splittail 
or splittail eggs are not expected to occur because no floodplain habitat exists in the project area.  
 

Short-term effects may include localized disturbance or displacement of adult and 
juvenile splittail from noise, suspended sediment, and turbidity generated during in-water 
construction activities.  Sediment and turbidity effects may occur at the project sites and 
downstream.  Noise effects may occur at the projects sites and upstream and downstream of the 
project sites.  Removal of riparian vegetation and IWM from the streambank may result in the 
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short-term loss of overhead and instream cover, reducing habitat quality and quantity for adult 
and juvenile splittail.  The potential also exists for injury or mortality of splittail that may not be 
able to readily move away from channel or nearshore areas directly affected by construction 
activities (i.e., placement of rock revetment).  In addition, mortality or physiological impairment 
may be caused by toxic substances (i.e., gasoline, lubricants, oil) entering the water. 
 

Short-term construction-related effects could result in significant impacts on Sacramento 
splittail.  However, construction-related impacts would be minimized mitigated by restricting in-
water activities to the period July 1–November 30 and implementing the proposed minimization 
and avoidance measures (section 4.3.4).  Short-term effects of the project on Sacramento splittail 
are therefore considered to be less than significant. 
 
Long-term effects on habitat 
 
The proposed project would not result in any long-term effects on splittail spawning or 
incubation habitat.  Long-term effects on rearing habitat would likely be similar to those 
described for salmonids above.  However, most rearing by juvenile splittail occurs in the Delta, 
downstream of the project sites.  Potential long-term effects on splittail are expected to be less 
than significant. 
 

4.3.3.2 Alternative 2 

 Alternative 2 would have the same effects on special-status species as Alternative 1 
described above. 
 

4.3.3.3 Summary of environmental effects 

In consideration of the above information, the proposed action is not likely to result in 
jeopardy to these species as long as the applicable conservation and mitigation measures are 
adhered to.  The conclusion of non-jeopardy is based on the Corps’ commitments to: (1) avoid 
direct impacts by maintaining buffers around sensitive habitat and/or conducting construction 
activities outside of sensitive timeframes (e.g., during the giant garter snake active window or 
fledging period of special-status birds); (2) minimize temporary habitat losses through the 
incorporation of on-site mitigation features (e.g., constructed wetland trenches, riparian plantings 
as discussed in section 4.3.4, and anchored IWM) in the project design; (3) implement a 
stormwater pollution prevention plan (SWPPP) and associated BMPs, as described in section 
4.4.4; and (4) offset permanent, incremental adverse effects of riprap on fluvial processes and 
associated habitat values through the implementation of proven conservation measures (e.g., 
setback levees, removal of riprap) at an off-site conservation area (see sections 4.3.4 and 2.10).  
Concurrent implementation of these conservation measures would adequately avoid, minimize, 
and mitigate adverse effects on the special-status wildlife and fish species discussed in this 
document.  Finally, as of present, no special-status plants are documented to occur on the project 
sites.  However, if such species are documented during the June surveys, the proposed action is 
not likely to result in jeopardy to these species, as long as the applicable protection and 
mitigation measures, as defined in section 4.3.4, are adhered to.  
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4.3.4 Mitigation  

The Corps’ mitigation program for project effects on special-status species is based on 
the mitigation measures described below, and on- and off-site mitigation described in section 
2.10.  The mitigation program would be revised and finalized as the project impacts are updated 
with additional detail and suitable mitigation lands are identified and acquired.  However, the 
types of impacts are not expected to change and the extent of impacts is expected to be reduced 
through avoidance and minimization strategies to be exercised during the final design process.  
Therefore, the mitigation measures below, together with the mitigation incorporated into the 
project description, are adequate to avoid significant effects under both NEPA and CEQA. 
 

4.3.4.1 Giant Garter Snake 

The following measures, based on USFWS (1997), guidelines would be implemented to 
minimize effects on giant garter snake habitat and the potential for the project to result in direct 
take at RM 123.5L (the only site with suitable giant garter snake habitat): 

• Construction would be initiated only during the active period for giant garter snakes 
(May 1 through October 1) when the snakes can move away from disturbance.  With 
approval from USFWS, construction activities would continue from October 1 
through November 30 if necessary. 

• Construction personnel would participate in a USFWS-approved worker 
environmental awareness program.  Workers would be informed about the presence 
of giant garter snakes and habitat associated with the species and that unlawful take of 
the animal or destruction of its habitat is a violation of the federal Endangered 
Species Act. 

• Within 24 hours prior to commencement of construction activities, the site would be 
inspected by a qualified biologist approved by the USFWS.  The biologist would 
provide the USFWS with a field report documenting the monitoring effort within 24 
hours of commencement of construction activities.  The biologist would be available 
thereafter if a snake is encountered during construction and would report any 
incidental take to the USFWS. 

• Giant garter snakes encountered during construction activities would be allowed to 
move away from construction activities on their own. 

• Movement of heavy equipment to and from the construction site would be restricted 
to established roadways.  Stockpiling of construction materials, including portable 
equipment and supplies, would be restricted to designated staging areas, more than 
100 feet from giant garter snake aquatic habitat. 

• Giant garter snake habitat adjacent to erosion sites would be designated as an 
environmentally sensitive area and delineated with signs or fencing.  This area would 
be avoided by all construction personnel.   
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4.3.4.2 Elderberry Shrubs 

The following measures based on the September 19, 1996, Programmatic Formal 
Consultation Permitting Projects with Relatively Small Effects on the Valley Elderberry 
Longhorn Beetle within the Jurisdiction of the Sacramento Field Office, California (Corps File 
#199600065), and the Conservation Guidelines for the Valley Elderberry Longhorn Beetle 
(Revised July 9, 1999) (USFWS 1999a), would be implemented to minimize effects on valley 
elderberry longhorn beetles or their habitat at RM 72.2R and RM 99.3R. 

• Complete avoidance (i.e., no adverse effects) would be assumed when a 100-foot (or 
wider) buffer is established and maintained around elderberry plants containing stems 
measuring 1.0 inch or greater in diameter at ground level.   

• In buffer areas, construction-related disturbance would be minimized and any damaged 
area promptly restored following construction.   

• All areas to be avoided during construction activities would be fenced and flagged.   
• In areas where encroachment on the 100-foot buffer has been approved by USFWS, a 

setback of 20 feet from the dripline of each elderberry plant would be maintained 
whenever possible. 

• In areas where work would need to occur within 20 feet of the dripline of an elderberry 
plant, a biological monitor would be on site to ensure that no unauthorized take of the 
beetle or its habitat occurs.  The monitor would have authority to stop work until corrective 
measures have been completed and would immediately report any unauthorized take to the 
USFWS and CDFG. 

• Contractors would be briefed on the need to avoid damaging elderberry plants and the 
possible penalties for not complying with these requirements. 

• Signs would be erected every 50 feet along the edge of the avoidance area with the 
following information:  “This area is habitat of the valley elderberry longhorn beetle, a 
threatened species, and must not be disturbed.  This species is protected by the ESA of 
1973, as amended.  Violators are subject to prosecution, fines, and imprisonment.”  The 
signs would be readable from a distance of 20 feet and must be maintained for the duration 
of construction. 

• Work crews would be instructed about the status of the beetle and the need to protect its 
elderberry host plant. 

 
Restoration and maintenance 

• Any damage done to the buffer area (area within 100 feet of elderberry plants) during 
construction would be restored by applying appropriate erosion control techniques and 
replanting with appropriate native plants. 

• Buffer areas would continue to be protected after construction from adverse effects of the 
project.  Measures such as fencing, signs, weeding, and trash removal are usually 
appropriate. 

• No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle or its 
host plant would be used in the buffer areas, or within 100 feet of any elderberry plant with 
one or more stems measuring 1.0 inch or greater in diameter at ground level. 
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• Mowing of grasses/groundcover would occur from July through April to reduce fire 
hazard.  No mowing would occur within 5 feet of elderberry plant stems.  Mowing must be 
done in a manner that avoids damaging plants (e.g., stripping away bark through careless 
use of mowing/trimming equipment). 

 
Elderberry Plants That Cannot Be Avoided 

• Trimming of elderberry stems 1.0 inch or greater in diameter at ground level may result in 
take of beetles.  Therefore, trimming would be subject to appropriate mitigation measures 
as outlined in Table 15. 

• Any elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at 
ground level that must be removed would be transplanted to an appropriate riparian area 
approved by USFWS.  In addition, mitigated cuttings, as presented in 15, would also be 
planted.   

• If possible, elderberry plants would be transplanted during their dormant season 
(approximately November through the first 2 weeks in February, after they have lost their 
leaves).  If transplantation occurs during the growing season, increased mitigation ratios 
would apply as presented in Table 15. 

• A qualified biologist (monitor) would be on site for the duration of the transplanting of the 
elderberry plants to ensure that no unauthorized take of VELB occurs.  If unauthorized 
take occurs, the monitor would have the authority to stop work until corrective measures 
have been completed.  The monitor would immediately report any unauthorized take of the 
beetle or its habitat to USFWS and to CDFG. 

 
Transplanting Procedure 

• The plant would be cut back 3 to 6 feet from the ground or to 50% of its height (whichever 
is taller) by removing branches and stems above this height.  The trunk and all stems 
measuring 1.0 inch or greater in diameter at ground level would be replanted.   

• The plant would be excavated using a Vemeer spade, backhoe, front-end loader, or other 
suitable equipment, taking as much of the root ball as possible, and replanting immediately 
at the designated area on site.  Care would be taken to ensure that the root ball remains 
moist and that soil is not dislodged from around the roots of the transplant.  The root ball 
would be planted so that its top is level with the existing ground.  If the site receiving the 
transplant does not have adequate soil moisture, the soil would be pre-wetted a day or two 
before transplantation. 

• The planting area would be at least 1,800 square feet for each elderberry transplant.  As 
many as five additional elderberry plantings (cuttings or seedlings) and up to five 
associated native species plantings would also be planted within the 1,800-square foot area 
with the transplant (see subsequent section regarding seedlings and cuttings).  The 
transplant and each new planting would have its own watering basin measuring at least 3 
feet in diameter.  Watering basins would have a continuous berm measuring approximately 
8 inches wide at the base and 6 inches high. 

• Fertilizers and other potentially deleterious substances would not be used on or around the 
plants.   
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• Monitoring of the plants would occur to ascertain whether additional watering is necessary.   
 

Plant Additional Seedlings, Cuttings, and Associated Native Species 
• Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is 

adversely affected (i.e., transplanted or destroyed) would be mitigated with elderberry 
seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings to affected stems).  
Minimization ratios are listed and explained in Table 15.  Stock of either seedlings or 
cuttings would be obtained from local sources, including transplanted elderberries.   

• Native plants associated with the elderberry plants at the project site would be planted at 
ratios ranging from 1:1 to 2:1 (native tree/plant species to each elderberry seedling or 
cutting (see Table 15).  These native plantings would be monitored with the same survival 
criteria used for the elderberry seedlings.  Stock of saplings, cuttings, and seedlings of 
native plants would be obtained from local sources.   

 
Long-Term Protection  

• Any areas that receive transplanted elderberries would be protected in perpetuity by the 
Corps and DWR who jointly manage these levees.   

• Management of these lands would include all measures specified in USFWS (1999a) 
guidelines related to weed and litter control, fencing, and the placement of signs. 

• Monitoring would occur for ten consecutive years or for seven non-consecutive years over 
a 15-year period.  Yearly monitoring would include a census of the beetle, exit holes, as 
well as elderberry and riparian plant health.  Yearly monitoring reports would be submitted 
to USFWS. 

 
Table 15.  Standard and Adjusted Mitigation Ratios for Elderberry Shrubs. 

Location 

Maximum 
Diameter of 

Stems at 
Ground 

Level 
(Inches) 

Standarda 
Elderberry 

Seedling 
Ratio 

Adjustedb 
Elderberry 

Seedling 
Ratio 

(June 1 – 
August 31) 

Exit Holes on 
Shrubc 

Native 
Plant 
Ratiod 

Adjusted 
Elderberry 

Seedling 
Ratio 

(September) 

1:1 2.5:1 No 1:1 1.5:1≥1– ≤3 2:1 5:1 Yes 2:1 3:1
2:1 5:1 No 1:1 3:1>3–<5 4:1 10:1 Yes 2:1 6:1
3:1 7.5:1 No 1:1 4.5:1

non-riparian 

≥5 6:1 15:1 Yes 2:1 9:1
2:1 5:1 No 1:1 3:1≥1– ≤3 4:1 10:1 Yes 2:1 6:1
3:1 7.5:1 No 1:1 4.5:1>3 – <5 6:1 15:1 Yes 2:1 9:1
4:1 10:1 No 1:1 6.5:1

riparian 
 

≥5 8:1 20:1 Yes 2:1 12:1
Ratios correspond to the number of cuttings or seedlings to be planted per elderberry stem (one inch or greater in diameter at ground level)         
   affected by a project (USFWS 1999a). 
a  Standard ratios assume transplantation during winter months, when elderberries are dormant.  
b  Adjusted ratios apply to transplantation during seasons when elderberries are not dormant.  
c   All stems measuring one inch or greater in diameter at ground level on a single shrub are considered occupied when exit holes are present 
   anywhere on the shrub.  



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
  

 
June 2006   Stillwater Sciences 
Final EA-IS_061306.doc 

60 

d  Associated native plant ratio corresponds to the number of associated native species to be planted per elderberry (seedling or cutting) planted.  
 

4.3.4.3 Special-status Avifauna  

Prior to construction, a qualified biologist would survey and record locations of any 
active nesting sites for Swainson’s hawk, Cooper’s hawk, white-tailed kite, or bank swallow 
beginning in the middle of April and continue bi-weekly for two months to determine nesting 
locations.  If nests are located, surveys would then continue through fledging of the chicks, 
which may occur as late as the middle of August.   

 
The detailed raptor surveys would include a ½-mile buffer around the erosion sites, and 

other avifauna would be surveyed within 1,000 feet of the construction sites.  All special-status 
avifauna sightings, nesting behavior, and nest sites would be recorded and mapped with GPS 
coordinates included.  
 
 California Department of Fish and Game generally requires that a ½-mile buffer be 
maintained around active nests of special-status species between March 1 and August 15 
(California Department of Fish and Game 1994).  However, due to the relatively narrow width of 
the project area and the location and dimensions of the proposed work areas and access roads to 
riparian vegetation that could provide nesting habitat, a ½-mile buffer may not be feasible in all 
areas.  The Corps would maximize the buffer width around any active nest sites on a site-by-site 
basis and would consult with CDFG on the buffer widths before commencing construction 
activities.  Unless otherwise approved by CDFG, the Corps would delay construction and 
maintenance around individual nests until after the young have fledged. 
 

4.3.4.4 Salmon, Steelhead, Green Sturgeon, Delta Smelt, and Sacramento Splittail 

 To avoid or minimize potential impacts on special-status fish species, in-water activities 
would be scheduled for the period of July 1–November 30.  Adult and juvenile Sacramento River 
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley 
steelhead, delta smelt, green sturgeon, and Sacramento splittail could be present at the time of in-
water construction activities.  However, because there is minimal overlap in life history timing 
with the proposed July–November construction window, this measure would avoid impacts on 
the majority of rearing and outmigrating salmon and steelhead juveniles and smolts, as well as 
adult delta smelt, adult green sturgeon, and adult Sacramento splittail.  In addition, the Corps’ 
commitment to implement a SWPPP and associated BMPs for sediment (section 4.4.4) is 
expected to reduce potential short-term impacts due to construction-related turbidity, suspended 
sediment, and sediment deposition to less than significant levels.   
 
 Several project features provide additional mitigation for project-related impacts.  These 
features were designed to address the need for ecologically functional shallow-water and 
floodplain habitat in the confined reaches of the lower Sacramento River.  On-site mitigation 
includes the creation of shallow backwater wetland habitat by constructing wetland trenches 
planted with emergent vegetation at sites located at RM 26.9L and RM 34.5R (section 2.5; 
Figures 7 through 11).  This habitat is expected to remain inundated through the majority of the 
year.  The low berm and planted riparian vegetation at RM 72.2R, RM 99.3R, and RM 123.5L, 
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and the anchored IWM added at all sites, are designed to retain and enhance the structural habitat 
and hydraulic complexity of the nearshore zones relative to existing conditions.  Key objectives 
include increasing the availability (habitat area), accessibility (frequency of inundation), and 
quality (shallow water, submerged vegetation and instream and overhead cover) of nearshore 
habitat for rearing Chinook salmon, steelhead, delta smelt, green sturgeon, and Sacramento 
splittail during periods when they may occur at the project sites.  These design features are also 
expected to provide long-term benefits to other native fish species that use nearshore zones and 
floodplains for spawning and early rearing in the winter and spring (e.g., delta smelt, Sacramento 
splittail, and possibly green sturgeon). 
 

In addition to the mitigation measures included as part of the project work schedule and 
project design and those implemented as part of the SWPPP, off-site mitigation would be 
implemented to compensate for losses of nearshore aquatic and riparian habitat values for 
Chinook salmon and steelhead (RM 72.2R only) and delta smelt (RM 26.9L and RM 34.5R 
only).  Off-site mitigation measures are described in section 2.10.   

 
SAM modeling results for delta smelt (Stillwater Sciences 2006b) indicate that loss of 

habitat values at RM 26.9L and RM 34.5R due to slight increases in bank slope would not be 
entirely offset by the planned installation of IWM or the wetland trench habitat and berm 
notches.  These project effects create relatively small initial deficits in the response indices for 
delta smelt spawning and juvenile rearing in winter, spring, and summer at RM 26.9L and in 
winter and spring at RM 34.5R that are retained throughout the remaining period of analysis.  

 
SAM results for Chinook salmon and steelhead at RM 72.2R (Stillwater Sciences 2006b) 

show relatively small reductions in nearshore habitat values for salmonid juveniles and smolts in 
spring, summer, and fall due to removal of riparian vegetation and initial losses in bank line 
shade values.  At RM 72.2R, the amount of existing riparian vegetation is greater than at other 
sites and its removal during construction is not fully offset by on-site mitigations incorporated 
into the project design.   
 

4.3.4.5 Special-status Plants 

If any of the other rare plant species are confirmed during the early June surveys (i.e., 
presence of the following:  Suisun Marsh aster [Aster lentus], Mason’s lilaeopsis [Lilaeopsis 
masonii], Delta mudwort [Limosella subulata], Eel-grass pondweed [Potamogeton 
zosteriformis], Sanford’s arrowhead [Sagittaria sandfordii], or Wright’s trichocoronis 
[Trichocoronis wrightii var. wrightii]), then there would be immediate consultation with the 
agencies in order to develop appropriate mitigation measures.   
 

4.3.4.6 Special-status Species Mitigation Summary 

With the implementation of the on-site mitigation measures described above, the 
proposed project would not have substantial adverse effects on special-status wildlife and plants 
or their habitat, including the valley elderberry longhorn beetle, giant garter snake, Swainson’s 
hawk, and any special-status plants that may be observed during the recommended pre-
construction surveys.  Implementation of the described mitigation measures would minimize any 
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adverse effects on these special-status wildlife and plants.  The project would not conflict with 
the provisions of any Habitat Conservation Plan or Natural Community Conservation Plan for 
special-status plants or wildlife.  Potential effects due to the proposed project, therefore, would 
be less than significant for these special-status wildlife and plants. 

 
With the implementation of the on-site and off-site mitigation measures described above 

and in section 2.10, the proposed project would not have substantial adverse effects on special-
status fish or their habitat, including designated critical habitat for Sacramento River winter-run 
Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley steelhead, and delta 
smelt, and EFH for Chinook salmon (all ESUs).  Implementation of on-site mitigation measures 
would ensure that the proposed project does not interfere with the movement of special-status 
fish.  The project would not conflict with the provisions of any Habitat Conservation Plan or 
Natural Community Conservation Plan for special-status fish or their habitat.  As a result, 
potential effects due to the proposed project would be less than significant for special-status fish.  

 

4.4 Hydrology and Water Quality 

4.4.1 Introduction 

This section analyzes the project’s potential impacts on hydrology and water quality.  
Table 16 summarizes the impacts on hydrology and water quality as a result of implementation 
of the proposed bank protection measures. 
 

Table 16.  Summary of Water Quality Impacts for the Proposed Project. 

Impact Erosion Sites Mitigation Implementation 
Period 

I. Accelerated Erosion and 
Sedimentation 

All sites (RM 
123.5L, RM 99.3R, 

RM 72.2R, RM 
34.5R, RM 26.9L) 

Prepare and implement a 
Storm Water Pollution 

Prevention Plan 

During and after 
construction 

II. Short-Term Temporary 
Increase in Turbidity Levels 

During Construction 

All sites (RM 
123.5L, RM 99.3R, 

RM 72.2R, RM 
34.5R, RM 26.9L) 

No Mitigation Required  

Landside 
construction sites 
(RM 123.5L, RM 

99.3R) 

Prepare and implement a 
Storm Water Pollution 

Prevention Plan 

During and after 
construction III.  Potential Inadvertent 

Release of Petroleum 
Products into the Channel Waterside 

construction sites 
(RM 72.2R, RM 

34.5R, RM 26.9L) 

Prepare and implement a 
Hazardous Materials 

Management Plan 
During construction 

 
4.4.2 Existing Conditions 

The Sacramento River Flood Control Program’s (SRFCP) levees have been developed 
along the lower 175 miles of the east bank, the lower 185 miles of the west bank, and along the 
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lower reaches of the river's major tributaries.  High winter flows can erode and stress the levees, 
weakening them and causing them to fail in certain locations.  To maintain the integrity of the 
flood control system, locations with the potential for failure are identified and remedied under 
the SRBPP.  The SRBPP planning area extends from the lower Sacramento River near 
Collinsville at RM 0 to Chico Landing at RM 194 and includes the lower reaches of the 
American River (RM 0–23), Feather River (RM 0–61), Yuba River (RM 0–11), and Bear River 
(RM 0–17), as well as portions of Three Mile, Steamboat, Sutter, Miner, Georgianna, Elk, and 
Cache sloughs.  This section discusses potential water quality impacts related to proposed bank 
protection activities at five critical erosion sites within the SRBPP (RM 26.9L, RM 34.5R, RM 
72.2R, RM 99.3R, RM 123.5L) that have been identified as at risk for failure because of erosion 
on the waterside of the adjacent levees. 
 
 The mainstem Sacramento River and upstream tributary inputs (Big Chico, Deer, 
Thomes, Mill, Elder, Cottonwood, Battle, and Spring creeks) are the primary water courses 
affecting surface water quality upstream of critical erosion sites RM 99.3R and RM 123.5L.  
With the exception of natural turbidity increases due to bank erosion and tributary inputs, these 
sites should have generally good water quality because it is sufficiently downstream of Spring 
Creek (location of EPA Superfund site at Iron Mountain Mine), and upstream of major 
agricultural return flows.  The river channel is characterized by a very low gradient, with lack of 
channel-form diversity due in large part to adjacent levees and riprap on both sides of the 
channel.  A narrow berm of natural substrate inside of the levees occurs in some portions of the 
reach, providing some erodible substrate; however, erosion and deposition are probably greatly 
diminished from reference conditions (USFWS 2001). 
 

Surface water quality at downstream erosion sites RM 72.2R, RM 34.5R, and RM 26.9L 
is affected by the mainstem Sacramento River, sediments carried from the Sutter Bypass into the 
Feather River confluence at RM 80, the Natomas Cross Canal (RM 78), and the American River 
(RM 60).  During high flows, floodwaters from the Sacramento River, Sutter Bypass, and 
Feather River all combine and flow over the Fremont Weir (RM 83) and Sacramento Weir (RM 
63) into the Yolo Bypass.  Agricultural activity in the Sutter Bypass and Feather River Basin is 
associated with increased turbidity and contaminant runoff (e.g., dormant spray pesticides, 
herbicides, fertilizers, etc.).  The river channel in this reach is typically narrower and deeper than 
in upstream reaches (Brice 1977) with little erodible sediment stored in bars and river-banks due 
to the alteration of the bank-building process typical of lowland alluvial rivers (USACE 2004) 
 

4.4.2.1 Hydrology 

The Corps conducted a hydrologic analysis at the five erosion sites based on USGS gage 
data for the period of record spanning October 1, 1967 to September 30, 2005 (Whitin, pers. 
comm., 2006).  The period of record follows the completion of the New Bullard Bar Reservoir 
and is consistent with present-day system function.  Daily flow information was downloaded 
from the USGS website (available on-line at: http://waterdata.usgs.gov/nwis/sw).  Results of the 
hydrologic analysis indicate that annual maximum median flows occur in the winter, and more 
specifically during the month of February for all sites.  The lowest annual minimum median 
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flows occur in the fall during October for all sites.  Median and monthly seasonal flows are 
presented in Table 17 below. 

 
During the summer and fall months the variation of flows at RM 123.5L and RM 99.3R 

is low due to minimal precipitation and the influence of upstream reservoir regulation.  Winter 
and spring months, however, exhibit variations in daily flows, with the largest relative decrease 
in median flows occurring during the spring.  Flow variations at RM 72.2R are affected by 
inflows from the Sutter Bypass, the Feather River and Natomas Cross Canal near RM 80.  Flow 
variation at the downstream erosion sites (RM 34.5R, and RM 26.9L) is comparatively greater 
throughout the year due to diurnal tidal fluctuation.  Stage data near the Delta Cross Canal 
indicates that within the flow ranges given in Table 17, daily stage from RM 34.5R and RM 
26.9L can vary from ±2.0 to ±2.5 feet on a daily basis (Whitin, pers. comm., 2006). 

 
Table 17.  Median Flows at USGS Gages by Season (1967-2005). 

Median flow in cubic feet per second (USGS Gage No.) 

Averaging 
Period 

Colusa       
RM 123.5L 
(11389500) 

Below 
Wilkins Slough 

RM 99.3R        
(11390500) 

Verona 
RM 72.2R 
(11425500) 

Freeport 
RM 34.5R 
(11447650) 

Freeport 
RM 26.9L1 
(11447650) 

Annual Maximum (Q2) 39,030 73,950 63,200 28,350 41,450 
Winter (Dec-Feb) 12,250 12,600 21,400 24,500 14,903 
Spring (Mar-May) 10,500 10,400 17,400 21,200 13,293 
Summer (Jun-Aug) 9,130 7,860 13,700 16,000 10,756 
Fall (Sept-Nov) 6,680 6,750 11,600 13,700 9,634 

January 15,587 25,900 22,750 13,550 13,100 
February 19,612 34,150 29,550 16,200 15,950 
March 18,660 32,200 27,950 15,700 15,300 
April 12,220 19,000 16,150 9,885 9,725 
May 10,415 15,300 12,900 7,725 8,770 
June 9,878 14,200 11,650 7,420 8,780 
July 11,147 16,800 14,100 8,350 9,530 
August 11,000 16,500 14,200 7,515 8,415 
September 10,659 15,800 13,800 7,350 7,290 
October 8,805 12,000 10,200 6,110 6,040 
November 9,293 13,000 10,900 6,510 6,600 
December 12,220 19,000 16,350 9,680 9,340 
1Estimated using Comp Study UNET with linear regression on the distributary flow splits between Freeport gage and RM 26.9L (Whitin, 
pers. comm., 2006. Personal communication.  USACE Sacramento District, Sacramento CA.  April 21). 

 
4.4.2.2 Water Quality 

The upper reaches of the Sacramento River generally have excellent mineral and nutrient 
quality, with typical total suspended solids (TSS) concentrations of 1–5 mg/L during summer 
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and fall months to 50–100 mg/L during winter and spring.  Seasonal and storm-event variability 
in TSS is due to the intermittent hydrology of the region, with increasing and decreasing TSS 
concentrations respectively, as streamflow rises and falls during storms.  As water flows into the 
Central Valley, its quality typically degrades with increased entrainment of fine particulate 
matter and agricultural return flows.  Other sources of potential degradation include waste 
discharges such as treated municipal wastewater, urban storm water runoff, and irrigated 
agricultural return flows.  These inputs can increase TSS, particularly if sediment BMPs are not 
yet in place in surrounding areas. 
 
 Mean monthly TSS concentrations are summarized in Table 18 and may be considered 
equivalent to turbidity with an approximate conversion of 1–1.5 NTU per mg/L TSS, dependent 
upon parent geology of the suspended materials (APHA 1998).  As recorded for water collected 
from the Sacramento River at Colusa, Verona, and Freeport gages, mean monthly TSS ranges 
from 19.4 mg/L (October at Freeport) to 413.5 mg/L (February at Colusa) (available on-line at: 
http://waterdata.usgs.gov/nwis/sw).  The typical seasonal pattern displayed in upper Sierran 
watersheds, where TSS levels are highest during winter (December–February) months and 
lowest during summer (June–August) and fall (September–November), is apparent at all of these 
three Central Valley gage sites.  Overall TSS levels are greatest at Colusa as compared with the 
other gage sites where data is available, with very high concentrations (> 200mg/L) reached 
during winter months at this site.  With the exception of RM 123.5L near Colusa, the data 
indicate that in the vicinity of the erosion sites the Sacramento River has relatively low 
concentrations of TSS.  The lowest mean TSS concentrations also correspond to the proposed 
construction period (June–July). 
 

Table 18.  Mean Total Suspended Solids (TSS) at USGS Gages. 

Colusa 
RM 123.5L 
(11389500) 

Below 
Wilkins 
Slough 

RM 99.3R1      
(11390500) 

Verona 
RM 72.2R 
(11425500) 

Freeport 
RM 34.5R 

(11447650)2 
Month 

Mean TSS  
(mg/L) n Mean TSS 

(mg/L) 
Mean TSS

 (mg/L) n Mean TSS 
 (mg/L) n 

January 365.7 26 NA 122.4 5 153.9 81 
February 413.5 24 NA 92.7 3 133.6 70 
March 218.4 22 NA 81.7 3 104.7 97 
April 103.1 8 NA 75.7 3 56.6 80 
May 82.8 6 NA 62 2 44.5 82 
June 57.4 5 NA 42 2 27.9 119 
July 41.4 5 NA 33 2 26.9 72 
August 41.2 5 NA 40 2 32.4 54 
September 42.4 5 NA 30.5 2 34.0 74 
October 35.8 4 NA 37.5 2 19.4 59 
November 140.7 11 NA 33 3 56.3 64 
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December 259.7 9 NA 139 3 80.7 103 
1NA=No data available 
2Erosion sites RM 34.5R and 26.9L are both proximal to Freeport gage. 

 
4.4.2.3 Regulatory Setting  

The primary regulations governing the hydrology and water quality for the proposed 
projects are the Clean Water Act (CWA) of 1970, as amended (33 USC § 1251 et seq.).  The 
USEPA has designated the SWRCB as the state water pollution control agency, with authority to 
implement the CWA in California (Water Code § 13160), which regulates water quality under 
the “Basin Plan” for the Sacramento River and its tributaries (CVRWQCB 1998).  These and 
other laws, plans, and policies that the Corps will comply with during implementation of the 
proposed project are discussed in Chapter 6, “Compliance with Environmental Regulation.” 
 

4.4.3 Environmental Effects  

Significance Criteria 
 
 Effects on surface hydrology and water quality that could result from construction 
activities were evaluated on the basis of construction designs, practices, and materials to be used, 
the location and duration of the activities, and the potential for water quality or beneficial-use 
degradation of water bodies near the proposed project.  Operational effects on surface hydrology 
and water quality were evaluated on the basis of the proposed project’s potential to significantly 
alter the surface runoff patterns, increase the quantity of runoff, or generate additional sources of 
pollution.   
 
Significance Criteria 
 
 An effect was considered to be significant and to require mitigation if it would result in 
one or more of the following: 

• Alteration in the quantity and quality of surface runoff. 
• Degradation of water quality. 
• Violation of any water quality standards or waste discharge requirements. 
• Substantial alteration of the existing drainage pattern of the site or area, such that flood risk 

and/or erosion and siltation potential would increase. 
• Placement of structures that would impede or redirect flood flows within a 100-year flood 

plain. 
• Exposure of people, structures, or facilities to significant risk from flooding, including 

flooding as a result of the failure of a levee or dam. 
• Creation of or contribution to runoff that would exceed the capacity of an existing or 

planned stormwater management system. 
• Reduction in groundwater quantity or quality. 
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4.4.3.1 Alternative 1: Proposed Action 

 The proposed bank protection measures include: (1) stabilizing the bank toe and upper 
slopes with riprap, (2) establishing a berm or trenched areas around the MSWL to provide 
aquatic habitat during lower and higher river stages in winter and spring, (3) placing in stream 
wood material (IWM) clusters for aquatic habitat, and (4) planting pole and container plantings 
to stabilize the bank and provide riparian habitat.  Additionally, a biodegradable coir (threaded) 
fabric may be placed on the upper slope of the riprap to prevent loss of the soil layer during the 
first high water before vegetation has established.   
 

Although placement of riprap into the channel has the potential to alter the floodway 
conveyance of the mainstem Sacramento River at the locations of the projects sites, the project 
has been designed to maintain existing floodway capacities and these impacts on channel 
hydraulics are considered less than significant.  No effects on hydrology are expected. 
 

Three potential water quality impacts were identified that could results from the proposed 
construction activity: 
 
Impact I: Accelerated Erosion and Sedimentation 
 

Land grading and placement of riprap beneath the water line during construction would 
result in moderate ground disturbance and temporary minor alterations to local drainage patterns 
in vicinity of all erosion sites.  Ground disturbing activities could increase the potential for 
localized erosion and sedimentation in the Sacramento River at the project sites.  This impact is 
significant.  The Corps would prepare and implement a Storm Water Pollution Prevention Plan 
(SWPPP) that would reduce water quality effects to a less-than-significant level during and after 
construction. 
 
Impact II: Short-Term Temporary Increase in Turbidity Levels During Construction 
 

The placement of riprap during construction activities and O & M activities within the 
channel would temporarily generate increased turbidity in the immediate vicinity of the project 
area.  The placement of riprap on the toe to the water surface could result in a plume of 
sediments generated from the channel bottom and the channel side, becoming suspended in the 
water and could generate turbidity levels above those identified as acceptable by the Basin Plan 
(CVRWQCB 1998).  For landside construction (RM 123.5L, RM 99.3R), water quality impacts 
would be constrained to the temporary turbidity increases during riprap placement.  Waterside 
construction (RM 26.9L, RM 34.5R, and RM 72.2R) would include the potential for additional 
turbidity impacts from wave action generated during boat and barge operations. 
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The placement of riprap on the silts and sands within the river has the potential for 
significant water quality impacts during both landside (RM 123.5L, RM 99.3R) and waterside 
(RM 26.9L, RM 34.5R, RM 72.2R) construction.  After reviewing the Clean Water Act Section 
401 certification application for the project, the RWQCB established specific notification 
requirements and monitoring standards to be met during implementation of the project.  An 
approved Section 401 permit is included in Appendix C.  A 404 (b) 1 analysis for the project 
under the Clean Water Act is provided in Appendix D. 
 
Impact III. Potential Inadvertent Release of Petroleum Products into the Channel 
 

Small volumes of petroleum products (fuel, engine oil, and hydraulic line oil) would be 
temporarily used and handled to operate the construction equipment.  There is a risk that the 
petroleum products would be released in accidental spills and result in harm to the environment.  
For landside construction sites (RM 123.5L, RM 99.3R), water quality impacts would be due to 
resulting hazardous materials contained in stormwater runoff.  Waterside construction sites (RM 
26.9L, RM 34.5R, and RM 72.2R) would also potentially include a direct release of petroleum 
products through general operation of the construction barges and boats or an accidental spill. 
 

4.4.3.2 Alternative 2 

 Alternative 2 would have the same effects on water quality as Alternative 1 listed above. 
 

4.4.4 Mitigation 

 Although limiting construction activities to the summer low flow period minimizes the 
potential for stormwater drainage erosion, standard pollution prevention measures, including (1) 
erosion and sediment control measures, (2) proper control of non-stormwater discharges, and (3) 
hazardous spill prevention and response measures would be implemented as part of the project 
design specification and standard construction practices.  The need for pollution prevention 
measures is reiterated throughout this section where appropriate and where potential water 
quality impacts are likely to occur.  As described in the Section 401 certification for the project, 
in addition to stockpiling of construction materials in designated staging area, the following 
mitigation measures shall be adopted by the Corps and its contractors. 
 
Prepare and Implement a Storm Water Pollution Prevention Plan 
 

The Corps would direct the contractor to prepare Storm Water Pollution Prevention Plan 
(SWPPP) to be implemented during and after construction to minimize turbidity generating 
activities.  The SWPPP would identify best management practices (BMPs) for discharges.  The 
SWPPP would include an erosion control and restoration plan, a water quality monitoring plan, a 
hazardous materials management plan, and post construction BMPs.  The BMPs would be 
maintained until all areas disturbed during construction have been adequately revegetated and 
stabilized.   
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 For water quality mitigation, and as detailed in the SWPPP, the Corps’ contractor would 
conduct water quality tests specifically for increases in turbidity and sedimentation caused by 
construction activities: 
 

• Sampling location – Water samples for determining background levels at the time of 
construction shall be collected in the Sacramento River at upstream locations within the 
general vicinity of the construction site.  Testing to establish background levels shall be 
performed at least once a day when construction activity is in progress.  Water samples for 
determining down-current turbidity and settleable solid levels shall be collected in the 
Sacramento River at a point 5 feet out from the shoreline and 300 feet down current of 
each construction site. 

 
• Turbidity – During working hours, the construction activity shall not cause the turbidity in 

the Sacramento River down-current from each construction site to exceed:   
 ) where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 

increases shall not exceed 1 NTU above ambient levels; 
 ) where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent 

of ambient levels; 
 ) where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 

NTUs above ambient levels; 
 ) where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent 

of ambient levels.   
 

These limits would be eased during in-water working periods to allow a turbidity increase of 
15 NTU over background turbidity as measured in surface waters 300 feet downstream from 
the working area.  In determining compliance with the above limits, appropriate averaging 
periods may be applied provided that beneficial uses would be fully protected. 

 
• Settleable Solids – Settleable solids shall be determined by APHA (1998) Method 2540F.  

During working hours, the construction activity shall not cause the settleable solids in the 
Sacramento River down-current from each construction site to exceed 0.1 mL/L after one 
hour settling. 

 
If turbidity or settleable solids measurements exceed the values listed above, the 

contractor would either slow construction or stop until compliance with the regulation is 
achieved.  Therefore, this impact would be less than significant and no further mitigation is 
required. 
 
Develop and Implement a Hazardous Materials Management Plan 
 

The contractor would be required to develop and implement a hazardous materials 
management plan prior to initiation of construction.  The plan would include best management 
practices to: (1) reduce the likelihood of spills of toxic chemicals and other hazardous materials 
during construction, (2) describe a specific protocol for the proper handling and disposal of 
materials and contingency procedures to follow in the event of an accidental spill, and (3) 
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describe a specific protocol for the proper handling and disposal of materials should materials be 
encountered during construction.  Any spills of hazardous materials within the Sacramento River 
shall be cleaned up immediately with notifications provided to the CVRWQCB, NMFS, and 
USFWS. 
 

The water quality certification application (WDID#5A34CR00293) and fee of $20,085 
was submitted to the CVRWQCB on May 26, 2006 as required by 23 CCR §3833b(2)(A) and by 
23 CCR § 2200(e).  Additional water quality certification conditions to those described above are 
provided in Appendix C.  With the implementation of the mitigation measures described above, 
the potential for violations of applicable water quality criteria would be below the level of 
significance for hydrology and water quality.  

 

4.5 Air Quality 

4.5.1 Introduction 

This section analyzes the project’s potential impacts on air quality.  Table 19 summarizes 
the impacts on air quality as a result of implementation of the proposed bank protection 
measures. 
 

Table 19.  Summary of Air Quality Impacts for the Proposed Project. 

Impact Erosion Sites Mitigation Implementation 
Period 

I. Increase in Emissions 
Associated with Construction 

Activity 

All sites (RM 
123.5L, RM 99.3R, 

RM 72.2R, RM 
34.5R, RM 26.9L) 

Incorporate Mitigation 
to Reduce Exhaust 

Emissions of 
NOx and Purchase 

Emissions 
Credits. Implement BMPs to 

limit generation of PM10 

During construction 

II. Create Objectionable 
Odors or Substantially 

Increase 
Pollutant Concentrations 

All sites (RM 
123.5L, RM 99.3R, 

RM 72.2R, RM 
34.5R, RM 26.9L) 

No Mitigation Required  

 
4.5.2 Existing Conditions 

 Construction at the five critical erosion sites (RM 26.9L, RM 34.5R, RM 72.2R, RM 
99.3R, and RM 123.5L) would occur within the Sacramento Valley Air Basin.  The air basin is 
bounded by the Coast Ranges to the west and the Sierra Nevada to the east.  The Carquinez 
Strait, a sea-level gap in the Coast Ranges, is located 50 miles southwest of Sacramento, and the 
intervening terrain is very flat.  The prevailing wind direction in the Sacramento Valley is 
southwesterly, resulting from marine breezes through the Carquinez Strait.  During winter, when 
the sea breeze diminishes, northerly winds occur more frequently, but southerly winds still 
predominate. 
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A relatively stable high pressure weather system positioned off the coast diverts storms to 
the north, away from California, during the spring, summer, and early fall.  The dry, warm, 
subsiding air of this system produces an atmospheric condition known as a subsidence inversion 
where warm air overlies cooler air.  Subsidence inversions may be several thousand feet deep 
and, together with strong sunlight, can produce worst-case conditions for smog, of which ozone 
is the largest single component.  In conjunction with this high-pressure zone, a thermal trough (a 
low-pressure zone caused by intense surface heating) is normally positioned over the Central 
Valley.  The relative positions of these pressure zones serve to increase the movement of cooler 
ocean air through the Carquinez Strait to the Sacramento Valley.  This helps cool the region, but 
it also carries pollutants from upwind, urban sources. 
 
 During the late fall, winter, and early spring, the position of the summertime high-
pressure zone shifts to the south, allowing numerous storm fronts to sweep through the region.  
Typically, over 30 of these winter storms can be expected per year, accounting for virtually all of 
the precipitation the city of Sacramento receives in a typical year (about 18 inches in an average 
year).  Periods of stagnation between storms are characterized by very light winds.  Surface 
inversions, which can form under these conditions, are most often observed in the morning from 
October to February. 
 

4.5.2.1 Air Quality 

Existing conditions for air quality in the project area can be described with summary 
statistics for critical air pollutants.  Air quality data for the Sacramento Valley Air Basin from 
2003 to 2005 are summarized in Table 20. 
 

Table 20.  Summary Statistics for Air Quality Data in the Sacramento Valley Air Basin. 

Year Pollutant 
(averaging time) 

Maximum 
concentration 

No. of Days 
exceeding Federal 

standards 

No. of Days 
exceeding State 

standards 
2003 Ozone (1h) 0.14 ppm 5 51 
2003 Ozone (8h) 0.12 ppm 40 N/A 
2003 CO (8h) 4.50 ppm 0 0 
2003 PM10 (daily) 123 ug/m3 0 28 
2004 Ozone (1h) 0.13 ppm 1 29 
2004 Ozone (8h) 0.10 ppm 20 N/A 
2004 CO (8h) 4.05 ppm 0 0 
2004 PM10 (daily) 171 ug/m3 1 13 
2005 Ozone (1h) 0.13 ppm 3 33 
2005 Ozone (8h) 0.12 ppm 25 N/A 
2005 CO (8h) 4.19 ppm 0 0 
2005 PM10 (daily) 109 ug/m3 0 19 

N/A=not applicable; state standards for ozone are based on 1h averaging time only. 
Source: California Air Resources Board, 2006 

 
The Sacramento Valley Air Basin does not consistently meet several applicable State air 

quality standards (California Air Resources Board, 1996).  Depending on the pollutant, the 
boundaries of the attainment areas vary.  Between 2003 and 2005, measures of ozone frequently 
exceeded both Federal and State standards, whereas concentrations of PM10 rarely exceeded 
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Federal standards (Table 20).  PM10 concentrations did, however, frequently exceed State 
standards.  Concentrations of CO did not exceed State or Federal standards during 2003 to 2005.  

 
The Sacramento Valley Air Basin, including all of Sacramento, Yolo, and portions of 

Sutter, Placer and El Dorado counties, is designated as a non-attainment area for the Federal and 
State ozone standards.  Sacramento, Sutter, and Yolo counties have varying classifications of 
non-attainment.  Sacramento County is designated as a serious non-attainment area according to 
Federal and State ozone standards; Sutter County classifications vary, depending on location, 
ranging from moderate (Sutter Buttes) to serious (South Sutter) according to State standards, and 
from no specific classification (Sierra Buttes) to serious (South Sutter) according to Federal 
standards (Erosion site RM 123.5L is located in the Sutter Buttes portion of Sutter County); Yolo 
County classification is severe based on Federal standards and serious based on State standards.  
For CO, the Sacramento urbanized area was reclassified from non-attainment to attainment of the 
Federal and State standards in 1998; therefore, the project area is considered to be a maintenance 
area for CO.  For the Federal PM10 standards, only Sacramento County has been designated a 
non-attainment area; however, redesignation to attainment has been requested by SMAQMD.  
For the State PM10 standards, the entire air basin is considered a non-attainment area. 
 

4.5.2.2 Regulatory Setting 

Air quality in the air basin is regulated by Federal, State, and regional agencies.  At the 
Federal level, the U.S. Environmental Protection Agency (EPA) is responsible for overseeing 
implementation of the 1990 Federal Clean Air Act (42 U.S.C. 7401 et seq.).  The Air Resources 
Board is the State agency that regulates mobile sources and oversees implementation of State air 
quality laws, including the 1988 California Clean Air Act (Health & Safety §§ 42300 et seq). 
 
 The primary agency that regulates air quality on a regional level in the project area is the 
Sacramento Metropolitan Air Quality Management District (SMAQMD).  Regional planning and 
attainment of air quality goals also involve the local air quality agencies of Feather River Air 
Quality Management District (FRAQMD) and Yolo-Solano Air Quality Management District 
(YSAQMD), in addition to the neighboring local air quality agencies of El Dorado County Air 
Pollution Control District and Placer County Air Pollution Control District.  SMAQMD and 
these local agencies have permit authority over stationary sources, act as the primary reviewing 
agencies for environmental documents, and develop regulations that must be consistent with, or 
more stringent than, Federal and State air quality policies. 
 
 Pursuant to the Federal Clean Air Act, the U.S. EPA has established national ambient air 
quality standards for criteria pollutants, including ozone, carbon monoxide (CO), PM10, and 
particulate matter of respirable size (PM2.5).  California’s ambient air quality standards are 
generally more stringent than the Federal standards.  The Federal and State standards for ozone, 
and CO, and PM10 are shown in Table 21. 
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4.5.3 Environmental Effects  

 Significance Criteria 
 
 The project would have a significant adverse effect on air quality if it would: 

• Violate applicable air quality standards (Table 21). 
• Contribute substantially to an existing or projected air quality violation. 
• Expose sensitive receptors to substantial pollutant concentrations. 

 
4.5.3.1 Alternative 1: Proposed Action 

 This section describes the potential air quality effects of the Proposed Action, including 
exhaust emissions from construction equipment and worker commute and delivery vehicles, 
fugitive dust generated by construction activities, and vehicle travel over unpaved roads.  In 
order to complete the analysis, information was collected on projected construction activities, 
duration, and timing; equipment use and activities for each construction year. 
 

Table 21.  Ambient Air Quality Standards. 

National Standards2 
Pollutant Averaging Time California 

Standards1 Primary3 Secondary4 

Ozone 8 hour 
1 hour 

-- 
0.09 ppm 

0.08 ppm 
0.12 ppm 

0.08 ppm 
0.12 ppm 

Carbon monoxide 8 hour 
1 hour 

9.0 ppm 
20 ppm 

9 ppm 
35 ppm 

-- 
-- 

PM10 
Annual geometric mean 
Annual arithmetic mean 

24 hour 

30 ug/m3 

-- 

50 ug/m3 

-- 
50 ug/m3 

150 ug/m3 

-- 
50 ug/m3 

150 ug/m3 

PM2.5 
Annual arithmetic mean 

24 hour 
-- 
-- 

15 ug/m3 

65 ug/m3 
15 ug/m3 

65 ug/m3 
1California standards for ozone, carbon monoxide, and suspended particulate matter (PM10) are values that are not to be 
exceeded. 
2National standards, other than ozone and those based on annual averages or annual arithmetic mean, are not to be exceeded more 
than once a year. The ozone standard is attained when the expected number of days per calendar year with maximum hourly 
average concentrations above the standard is equal to or less than one. 
3National Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health. 
4National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated 
adverse effects of a pollutant. 
ppm = parts per million; ug/m3 = micrograms/per cubic meter.  
Source: California Air Resources Board, 1993. 

 
 Emissions associated with vehicle exhaust for employee commute vehicles and delivery 
trucks were estimated using SMAQMD Road Construction Emission Model Version 5.1, with 
the Motor Vehicle Emission Factor/Emission Inventory Model (EMFAC) emission factors 
(CARB, 2002), the latest version of this California Air Resources Board model (SMAQMD, 
2003) (Appendix E).  These emissions were based on assumptions described in Table 22.  
Emissions associated with the operation of construction equipment were estimated using the 
Sacramento Metropolitan Air Quality Management District’s Guide to Air Quality Assessment 
in Sacramento County (SMAQMD, 2004).  Construction equipment usage from similar projects 
under the SRBPP was used to estimate daily and annual exhaust emissions for construction 
equipment. 
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 Fugitive dust emissions from vehicle travel over unpaved roads and construction 
activities were estimated using data and emission factors from SMAQMD Road Construction 
Emission Model Version 5.1, with EMFAC emission factors (CARB 2002), the latest version of 
this California Air Resources Board model (SMAQMD, 2003)  
 
 Table 22 summarizes the model simulation input data and assumptions regarding 
construction activities used to estimate construction emissions.  The table lists the projected 
cubic yards of material to be imported, the projected number of employee commute trips, the 
anticipated number of delivery and haul truck trips, and the construction equipment projected to 
be used. 
 
 Emissions thresholds developed by the SMAQMD, Yolo-Solano Air Quality 
Management District, Feather River Air Quality Management District, and the U.S. EPA were 
used in determining the significance of project-related air quality effects.  Emissions would be 
considered significant if emissions exceeded the local thresholds established by these agencies 
for construction activities.  
 

These thresholds were established to assist in CEQA analyses within the SMAQMD 
boundaries (SMAQMD 2004): 

• 85 pounds per day of Nitrogen Oxides (NOX) 
• 85 pounds per day of ROG 
• 275 pounds per day of PM10 

 
Thresholds established by the YSAQMD were (YSAQMD 2002): 

• 82 pounds per day of NOX 
• 82 pounds per day of ROG 
• 150 pounds per day of PM10 

 
Thresholds established by the FRAQMD (FRAQMD 1998) were: 

• 25 pounds per day of NOX 
• 25 pounds per day of ROG 
• 80 pounds per day of PM10 

 
Emissions for the project would be considered significant under NEPA if annual 

emissions exceeded U.S. EPA’s general conformity thresholds.  Conformity thresholds are based 
on the de minimis thresholds included in the U.S. EPA’s general conformity guidelines for air 
pollutants in non-attainment areas (40 FR 51.853), as applicable for the Sacramento area.  The 
thresholds are: 

• 25 tons per year of NOX (RM 72.2R and RM 99.3R) 
• 25 tons per year of ROG (RM 72.2R and RM 99.3R) 
• 50 tons per year of NOX (RM 26.9L and RM 34.5R) 
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• 50 tons per year of ROG (RM 26.9L and RM 34.5R) 
• 100 tons per year of NOX (RM 123.5L) 
• 100 tons per year of ROG (RM 123.5L) 
• 100 tons per year of PM10 (RM 26.9L and RM 34.5R) 
• 100 tons per year of CO (all sites) 
 

Table 22.  Emission Sources and Assumptions Used to Determine Air Emissions. 

Emission Source Bank Erosion Sites 

Material placed 
82,000 cubic yards of riprap (68,400 by barge; 13,600 by truck) 
20,800 cubic yards fill material (13,700 by barge; 7,100 by 

truck) 
Employee commute 
trips 5 employee trips/day, 20 miles each way (per site) 

Delivery truck trips/ 
Debris haul truck trips 

13 trips per day for RM 99.3R; 15 trips per day for RM 123.5L. 
Average round trip for trucks: 97 mi for RM 99.3R, and 78 mi 

for RM 123.5L 
10 cubic yards average load for trucks 
75 hauling days 

Fuel-fired construction 
equipment (see note 1 
for RM 26.9L, RM 
34.5L, and RM 72.2R 
sites) 

Chain saws (2) 
Cranes (2) 
Generators (3) 
Excavator (1) 
Dump trucks (5) 
Winches (4) 
Motor Boats (2) 
Pick Up trucks (2) 
Light plants (2) 
Air compressor (1) 
Tug Boats (1) 

Fuel-fired construction 
equipment (see note 2 
for RM 99.3R, and RM 
123.5L sites) 

Chain saws (2) 
Crane (1) 
Generators (2) 
Excavator (1) 
Dump trucks (5) 
Winches (2) 
Pick Up trucks (2) 
Light plants (2) 
Front end loader (1) 
Crawler tractor (1) 

1. Downstream sites at RM 26.9L, RM 34.5R, and RM 72.2R are assumed to use waterside construction, including 
barge, tug, and motorboats. 
2.  Upstream sites at RM 99.3R and RM 123.5L are assumed to use landside construction with truck hauling. 

 
 Potential air pollutants generated during construction include PM10 emissions from 
debris-moving activities and vehicle travel on unpaved roads, and exhaust emissions from 
operation of construction equipment, delivery and haul trucks, and employee vehicles.  Tailpipe 
exhaust emissions include ozone precursors (NOX and ROG) and PM10.  The air quality 
estimates are based on waterside construction equipment emissions (barges and boats) and 
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landside emissions (trucks) for the lower 3 sites, and only landside construction equipment 
emissions for the upper 2 sites, based on assumptions in Table 22.  
 

Table 23 presents the maximum daily emission estimates in pounds per day (lb/day) for 
construction of the Proposed Action, and Table 24 presents the average annual emissions in tons 
per year (ton/yr) for the construction period. 
 

Table 23.  Maximum Daily Construction Emission Estimates (lbs per day). 

July 1 to November 30 
Project Component 

NOx ROG PM10 CO 
Air Quality 

District 

RM 26.9L 159 23 14 113 SMAQMD 

RM 34.5R 159 23 14 113 SMAQMD 

Threshold 85 85 275 N/A SMAQMD 

RM 72.2R 159 23 14 113 YSAQMD 

RM 99.3R 147 21 12 117 YSAQMD 

Threshold 82 82 150 N/A YSAQMD 

RM 123.5L 143 20 12 113 FRAQMD 

Threshold 25 25 80 N/A FRAQMD 
N/A - not applicable, California Ambient Air Quality Standards not based upon emission rate, but require 
no increase in ambient CO concentrations by 5% or more. 

 
Table 24.  Average Annual Construction Emission Estimates (tons per year). 

July 1 to November 30 
Project Component 

NOx ROG PM10 CO 

RM 26.9L 5 1 <1 3 

RM 34.5R 6 1 <1 4 

Threshold 50 50 100 100 

RM 72.2R 6 1 <1 4 

RM 99.3R 5 1 <1 4 

Threshold 25 25 N/A N/A 

RM 123.5L 5 1 <1 4 

Threshold 100 100 N/A N/A 
N/A - not applicable, due to being either unclassified (Sutter County; RM 123.5L) or 
an attainment area (Yolo county; RM 72.2R, 99.3R) for PM10. 
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Based on this analysis, the proposed projects would have the following impacts: 
 
I. Increase in Emissions Associated with Construction Activity 

 
Under CEQA, construction of the project would result in the temporary increase in 

emissions of ROG, CO, NOx, and PM10.  Estimated daily emissions of NOx shown in Table 23 
would exceed thresholds established by SMAQMD, YSAQMD, and FRAQMD under the 
proposed action.  For PM10, the SMAQMD and other Air Districts revised their CEQA 
thresholds from a pound-pre-day threshold to a concentration-based threshold in 2002.  The 
current threshold is for PM10 is set at 50 ug/m3 averaged over a 24-hour period.  The proposed 
mitigation measure below would reduce this impact to a less-than-significant level. 

 
Under NEPA, Federal conformity for NOx, ROG, PM10, and CO would not be exceeded, 

based on annual thresholds (Table 24).  
 
II. Create Objectionable Odors or Substantially Increase Pollutant Concentrations 

 
The project is not expected to create objectionable odors that would affect a large number 

of people or expose sensitive receptors to substantial pollutant concentrations.  There are 
sensitive receptors located within the project area, all near site RM 26.9L.  Sensitive receptors 
include Walnut Grove Elementary School and residences located on Center Street, A Street, B 
Street, and C Street within ¼ mile southeast of the RM 26.9L project site.  Walnut Grove 
Elementary School is located approximately 800 feet south of the project site.  However, changes 
in air quality would occur only during the construction period and over a short period of time 
that is outside of the school calendar year.  Although the project is adjacent to an urban area, it is 
not expected to create objectionable odors because diesel exhaust would be readily dispersed.  
Therefore the project would result in a less than significant impact on air quality associated with 
increasing objectionable odors.  No mitigation is required. 
 

4.5.3.2 Alternative 2 

 Alternative 2 would have the same effects on air quality as Alternative 1 listed above. 
 

4.5.4 Mitigation 

Standard construction practices at the project sites would ensure that exhaust emissions 
from all off-road diesel-powered equipment used on the project site do not exceed 40 percent 
opacity for more than 3 minutes in any 1 hour.  Any equipment found to exceed 40 percent 
opacity (or Ringelmann 2.0) would be repaired immediately, and Corps and the appropriate local 
air quality agency would be notified within 48 hours of identification of non-compliant 
equipment.  A visual survey of all in-operation equipment would be made at least weekly, and a 
monthly summary of the visual survey results would be submitted throughout the duration of the 
project, except that the monthly summary would not be required for any 30-day period in which 
there is no construction activity.  The monthly summary would include the quantity and type of 
vehicles surveyed, as well as the dates of each survey.  The SMAQMD and/or other officials 
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may conduct periodic site inspections to determine compliance.  Nothing in this section would 
supersede SMAQMD, YSAQMD, FRAQMD, or State rules or regulations. 
 
 Additional best management practices would be implemented for ozone and PM10 to help 
protect ambient air quality conditions.  To reduce ozone and PM10 levels, the contractor would 
perform routine tuning and maintenance of construction equipment to ensure that the equipment 
is in proper running order.  The contractor would also monitor dust conditions along access roads 
and within the construction area to ensure that the generation of fugitive dust is minimized below 
the 50 ug/m3 24-hour threshold.  Water sprays would be periodically applied to disturbed areas 
and soil stockpiles for dust control, at least three times per day during hot weather.  Minimum 
freeboard for all haul vehicles shall be 2-feet or greater.  Lastly, soil-disturbing activities would 
be suspended during periods with winds over 25 miles per hour. 
 

For NOx, significant air quality effects have been identified, and the Corps would 
implement the mitigation measures at the end of this section to reduce emissions in years where 
SMAQMD, YSAQMD, or FRAQMD thresholds and Federal thresholds of significance are 
exceeded.  
 
Incorporate Mitigation to Reduce Exhaust Emissions of NOx and Purchase Emissions Credits 
 

The project applicant or representative shall provide a plan for approval by SMAQMD 
(RM 26.9L, RM 34.5R), YSAQMD (RM 72.2R and RM 99.3R), FRAQMD (RM 123.5L), the 
Reclamation Board, and the Corps demonstrating that the project will not exceed 85 lbs/day of 
NOx (RM 26.9L and RM 34.5R), 82 lbs/day of NOx (RM 72.2R, RM 99.3R), and 25 lbs/day of 
NOx (RM 123.5L).  The plan shall demonstrate that heavy-duty (> 50 horsepower) off-road 
vehicles to be used in the construction project, including owned, leased and subcontractor 
vehicles, will achieve a project wide fleet-average 20 percent NOx reduction and 45 percent 
particulate reduction compared to the most recent CARB fleet average at time of construction.  
To reduce NOx emissions for this project, the applicant may employ one or more of the 
following measures: 

• Require injection timing retard of 2 degree on all diesel vehicles, where applicable. 
• Install high pressure injectors on all vehicles, where feasible. 
• Encourage the use of reformulated diesel fuel. 
• Electrify equipment, where feasible. 
• Maintain equipment in tune with manufacturer’s specifications. 
• Install catalytic converters on gasoline-powered equipment. 
• Substitute gasoline-powered for diesel-powered equipment where feasible. 
• Use compressed natural gas or on-site propane mobile equipment instead of diesel 

powered equipment, where feasible. 
 
The contractor shall submit to the lead agency, SMAQMD and FRAQMD, a 

comprehensive inventory of all off-road construction equipment, equal to or greater than 50 
horsepower, that will be used an aggregate of 40 or more hours during any portion of the 
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construction project.  The inventory shall include the horsepower rating, engine production year, 
and projected hours of use or fuel throughput for each piece of equipment.  The inventory shall 
be updated and submitted monthly throughout the duration of the project, except that an 
inventory shall not be required for any 30-day period in which no construction activity occurs.  
At least 48 hours prior to the use of subject heavy-duty off-road equipment, the contractor shall 
provide AQMD with the anticipated construction timeline including start date, and name and 
phone number of the project manager and on-site foreman. 
 

In addition, the Corps and Reclamation Board would pay the appropriate local air quality 
agency an off-site mitigation fee that would be based on the incremental significant emissions at 
a rate of $13,600/ton (or other negotiated amount) of NOx, and that the fee would be paid to the 
agency prior to beginning construction.  This mitigation fee would be used as off-site mitigation 
within the air basin to mitigate NOx from other ongoing construction projects.  The payment is 
calculated to be $118,830 to SMAQMD for exceedance of 233 lbs above the 85 lbs/day or 8.7 
tons during the construction of the project, assuming simultaneous construction at erosion sites at 
RM 26.9L and RM 34.5R; $114,240 to YSAQMD for exceedance of 224 lbs above the 82 
lbs/day or 8.4 tons during the construction of the project, assuming simultaneous construction at 
erosion sites at RM 72.2R and RM 99.3R; $60,180 to FRAQMD for exceedance of 118 lbs 
above the 25 lbs/day or 4.4 tons during the construction at the erosion site at RM 123.5L.  At this 
point, it is difficult to verify the fee estimates above since specific number of days each piece of 
equipment will be used is not yet known, or the specific length of the construction period.  Final 
emissions estimates and fees will be developed by the contractor. 

 
With the implementation of the mitigation measures described above, the project would 

not exceed SMAQMD, YSAQMD, or FRAQMD thresholds, and Federal Thresholds of 
Significance.  As a result, potential emissions due to the project would be below the level of 
significance for air quality.  

 

4.6 Noise 

4.6.1 Existing Conditions 

 Noise-sensitive land uses are defined as uses that can be adversely affected by high levels 
of noise.  Residences, schools, hospitals, nursing homes, religious facilities, libraries, and other 
areas of similar uses are often considered to be sensitive to noise.  Noise at the erosion sites is 
primarily caused by vehicular traffic on nearby roads, boat traffic along the Sacramento River, 
and routine agricultural activities on nearby farmland.  Occasional intermittent noise from 
outdoor door activities at residences, though minor, may also occur.  The residential areas near 
the project sites are fairly quiet since there are no industrial type activities occurring within a few 
miles. 
 

According to the Yolo County Department of Planning and Public Works and the Sutter 
County Department of Planning, Yolo and Sutter counties have not adopted noise ordinances 
(Baracco, pers. comm., 2005; Wilson, pers. comm. 2005).  Therefore, erosion sites RM 72.2R, 
RM 99.3R, and RM 123.5L are in counties without noise ordinances.  
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Though Sacramento County does employ a noise ordinance, the temporary noise from 
construction at erosion sites within Sacramento County (RM 26.9L and RM 34.5R) is not subject 
to the Noise Ordinance Standard according to Sacramento County Code, Chapter 6.68.090 which 
states the following:  

 
The following are exempted from the provisions of this chapter: 
(e). Noise sources associated with construction, repair, remodeling, demolition, paving or grading 
of any real property, provided said activities do not take place between the hours of eight p.m. and 
six a.m. on weekdays and Friday commencing at eight p.m. through and including seven a.m. on 
Saturday; Saturdays commencing at eight p.m. through and including seven a.m. on the next 
following Sunday and on each Sunday after the hour of eight p.m. Provided, however, when an 
unforeseen or unavoidable condition occurs during a construction project and the nature of the 
project necessitates that work in process be continued until a specific phase is completed, the 
contractor or owner shall be allowed to continue work after eight p.m. and to operate machinery 
and equipment necessary until completion of the specific work in progress can be brought to 
conclusion under conditions which will not jeopardize inspection acceptance or create undue 
financial hardships for the contractor or owner. 
 

4.6.2 Environmental Effects  

Significance Criteria 
 
 According to the applicable State’s CEQA Guidelines, a noise impact is considered 
significant if it: 

• Exposes persons to or generates noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies; 

• Exposes persons to or generates excessive ground-borne vibration or ground-borne noise 
levels; 

• Creates a substantial permanent increase in ambient noise levels in the project vicinity 
above levels existing without the project; 

• Creates a substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project. 

 
4.6.2.1 Alternative 1 

 Work is anticipated to occur for up to 10 hours per day, six days a week over a 120-day 
period.  Significant noise generating activity is expected to occur during the first 60 days of the 
120-day period when installation of riprap, fill materials, and instream woody material occurs.  
The remaining 60-day period would be used for plant establishment.  Table 25 summarizes the 
typical construction noise levels from each type of equipment that would be used during 
construction activities.  To determine a combined-source noise level, a reasonable worst-case 
assumption is that the three loudest pieces of equipment would operate simultaneously and 
continuously over at least a 1-hour period. 
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Table 25.  Construction Equipment Noise Levels. 

Construction Equipment Typical Noise Level (dB) from 50 ft 
Crane 90-96 

Bulldozer 93-96 
Front-end Loader 86-94 

Back hoe 84-93 
Source: Center to Protect Workers Rights, 2003 

 
 Implementation of the project would increase noise and vibration levels along project 
access routes and near the project sites.  Heavy construction equipment would be used to clear 
some vegetation, import riprap and embankment materials, prepare river banks, move riprap on 
the toe of the bank, and place trees over the riprap as IWM.  
 
 Equipment typically used in construction of bank protection (bulldozers, heavy trucks, 
loaders, excavators, and backhoes) generates peak noise levels ranging from 80 dB to 96 dB at a 
reference distance of 50 feet.  Rock dumping may generate the highest levels, however, possibly 
reaching 100 dB.  Noise produced by these activities would be reduced over distance at an 
average rate of about 6 dB per doubling of distance in open landscapes.  Where the existing river 
bank and riparian forest serve as sound barriers, it would be expected to reduce noise at nearby 
residences by up to an additional 15 dB.  While not all sources of noise would be shielded by the 
river bank and forest, it is likely that most severe noise generation would occur on the waterside 
of the riverbank and be somewhat attenuated by the riverbank.  Materials hauled by trucks on the 
levee crown would typically be the source of noise and vibration having the greatest potential to 
disturb neighboring residents since this activity is not necessarily shielded by the levee.  Hauling 
by trucks on the levee crown would be intermittent, and haul speed limits would be imposed in 
order to reduce noise and vibration levels.  Considering these factors, intermittent peak sound 
levels of 56 dB would be expected at the nearest residence. 
 
 Given that noise and vibration would be limited to daytime hours between 6 a.m. and 8 
p.m. and that construction noise in the three counties is exempt from local noise ordinances and 
codes, the potential effects are considered less than significant. 
 

4.6.2.2 Alternative 2 

 Alternative 2 would have the same effects on noise as Alternative 1 described above. 
 

4.6.3 Mitigation 

 Noise generated by construction activities during the proposed construction hours is 
exempt from Sacramento, Sutter, and Yolo county ordinances.  Therefore, this effect is less than 
significant.  No mitigation is required. 
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4.7 Traffic  

4.7.1 Existing Conditions 

4.7.1.1 Roadways 

The erosion site at RM 26.9L is located along the side of River Road, a two-lane paved 
road that runs along the top of the Sacramento River levee bank.  This area of River Road is 
located in the small town of Walnut Grove and a few small neighborhood streets intersect River 
Road near the erosion site.  Shops and homes are located along River Road, within 200 feet of 
the erosion site and the Walnut Grove Public Dock is located just downstream.  Traffic through 
the area is primarily associated with commercial activity in Walnut Grove, local access to the 
waterfront and dock, and travel between the surrounding Delta communities, Highway 5, and the 
city of Sacramento. 
 

The erosion site at RM 34.5R is located along the side of South River Road, a two-lane 
paved road that runs along the top of the Sacramento River levee.  Courtland Avenue intersects 
South River Road, just south of the erosion site.  A few scattered residences are located along 
South River Road within a few miles of the erosion site.  Traffic in the area is minimal, and 
primarily associated with travel between the surrounding Delta communities, Highway 5, and the 
city of Sacramento. 

 
The erosion sites at RM 72.2R and RM 99.3R are located along dirt levee roads and are 

not accessible by the public.  The surrounding areas are largely agricultural; therefore, public 
roads surrounding these sites are lightly traveled. 
 

The erosion site at RM 123.5L is located along South Meridian Road, which parallels the 
Sacramento River.  RM 123.5L is at the intersection of Wood Road and South Meridian Road.  
There are very few homes in the area and traffic along both roads is minimal.  Access to the site 
is from Highway 20.   

 
4.7.1.2 Airports 

Sacramento International Airport is located approximately two miles from RM 72.2R.  
The airport services a 29-county regional area and has about 160 scheduled daily flights serving 
about 20,000 passengers (Sacramento International Airport 2006). 

 
4.7.2 Environmental Effects  

 Significance Criteria 
 

Effects to traffic and transportation as a result of implementing the proposed project were 
analyzed based on the significance criteria set forth in the State CEQA Guidelines.  Effects were 
found to be significant if the project would: 

• Cause an increase in traffic which is substantial in relation to the existing traffic load and 
capacity of the street system; 
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• Exceed either individually or cumulatively, a level of service standard established by the 
by the county congestion management agency for designated roads and highways; 

• Result in a change in air traffic patterns, including either an increase in traffic levels or a 
change in location that results in substantial safety risks; 

• Substantially increase hazards due to a design feature or incompatible uses; 
• Result in inadequate emergency access; 
• Result in inadequate parking capacity; or 
• Conflict with adopted policies, plans, or programs supporting alternative transportation. 

 
4.7.2.1 Alternative 1: Proposed Action 

 All riprap, soil backfill, and instream wood material placement shall be performed from a 
barge, along the upper waterside bank areas, or from the levee crown.  Public roads are located 
along the levee crown at RM 26.9L, RM 34.5R, and RM 99.3R; therefore, some lane closures 
and traffic delays may occur to facilitate staging and construction.  The erosion sites at RM 
72.2R and RM 99.3R are not along public roads; therefore, lane closures are not expected at 
these sites.   
 

Traffic delays could also occur along roads in the vicinity of the erosion sites as trucks 
hauling materials are entering and leaving these areas.  Potential traffic delays would be greatest 
in the vicinity of RM 99.3R and RM 123.5L where rock would be hauled in by truck rather than 
barge, necessitating more truck trips than for the other three sites.  There would be 
approximately 12 to 15 truck trips a day, for approximately 75 days, hauling rock and other bank 
protection materials to RM 99.3R and 123.5L.  These trips would take place during business 
hours of 6:00 a.m. to 5:00 p.m.  However, most trips would occur during off-peak traffic hours, 
from 9:00 a.m. to 4:00 p.m.  Since these erosion sites are not in the vicinity of heavily traveled 
roads, this potential increase in traffic is not likely to have a significant effect on traffic in the 
area.   
 

Due to the proximity of Sacramento International Airport to the erosion site at RM 72.2 
evaluation has been made of the potential for habitat creation at the site to increase wildlife 
populations which may subsequently increase wildlife-aircraft strikes.  No permanent or seasonal 
wetlands would be created by the project; therefore, the project is not likely to be an attractant 
for waterfowl (e.g., ducks and geese) which are commonly reported in aircraft strikes.  
Additionally, trees and shrubs planted at this site would primarily be small and would not create 
nesting habitat for raptors which are also commonly reported in wildlife-aircraft strikes (MOA 
2003).  Since the project is not intended to create feeding, breeding, or nesting habitat for bird 
species that are most commonly reported in wildlife-aircraft strikes, no impacts to air traffic or 
safety are expected.  Furthermore, the project would not increase mammal populations to levels 
where they threaten aircraft safety since the airport is approximately two miles from the erosion 
site at RM 72.2R.  This evaluation is supported by an analysis made by USFWS (2006) 
regarding potential increases in aircraft-wildlife strikes due to project activities at RM 72.2R.  
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Trees planted at RM 72.2 have the potential to be structural hazards to aircraft.  However, 
all trees planted at RM 72.2R would be placed below existing riparian vegetation and when 
mature are not expected to exceed the present canopy height.  Therefore, trees planted at RM 
72.2R would not create a structural hazard to aircraft on take-off or landing since none is known 
to exist currently.   

 
4.7.2.2 Alternative 2 

 Alternative 2 would have the same effects on traffic as Alternative 1 listed above. 
 

4.7.3 Mitigation 

The construction contractor shall prepare a traffic management plan to be implemented 
during construction.  The traffic management plan shall be approved by the counties and the 
California Department of Transportation prior to the start of construction.  The purpose of the 
plan would be to: 

• Reduce, to the extent feasible, the number of vehicles (construction and other) on the 
roadways adjacent to the project area; 

• Reduce, to the extent feasible, the interaction between construction equipment and other 
vehicles; and 

• Promote public safety through actions aimed at driver and road safety. 
 
 The traffic management plan shall include specific measures to manage traffic in the 
project area and along haul routes.  The plan would include specific measures to ensure the 
following: 

• Through access for emergency vehicles would be provided at all times. 
• Access would be maintained for driveways and private roads. 
• Adequate off-street parking would be provided for construction-related vehicles 

throughout the construction period. 
• Roadway segments or intersections that are at or approaching a Level of Service that 

exceeds local standards would be identified.   
• A plan would be provided for construction-generated traffic, to avoid these locations at 

the peak periods, either by traveling different routes or by traveling at non-peak times. 
• Traffic controls on major roads and collectors would include flag-persons wearing bright 

orange or red vests and using “stop/slow” paddles to direct drivers. 
• Access to public transit would be maintained, and movement of public transit vehicles 

would not be impeded as a result of construction activities.   
• Construction warning signs would be posted in accordance with local standards or those 

set forth in the Manual on Uniform Traffic Control Devices (Federal Highway 
Administration 2000) in advance of the construction area and at any intersection that 
provides access to the construction area. 
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• Written notification would be provided to appropriate contractors regarding appropriate 
routes to and from construction sites and weight and speed limits for local roads used to 
access construction sites. 

• A sign will be posted at all active construction sites that give the name and telephone 
number or electronic mail address of the Corps staff member to contact with complaints 
regarding construction traffic.  The sign should be at least one square yard in size. 

• Rock, dirt, and/or other fill material would be prevented from being accidentally dropped 
from trucks traveling on highways to and from the erosion sites. 

 
 The traffic control plan to be developed by the construction contractor, would be included 
in the construction specifications, implemented by the construction contractor throughout the 
construction period, and monitored by the Corps. 
 

With the implementation of the mitigation measures described above, any impacts due to 
traffic will be less than significant. 
 

4.8 Recreation and Navigation Safety  

This section includes descriptions of existing recreation opportunities in the project Area 
and an analysis of short-term and long-term impacts of the Proposed Action on recreational 
opportunities at all five of the project sites.  

 
4.8.1 Existing Conditions 

 There are several Sacramento River public access points, marinas, and docks near the 
RM 26.9L, RM 34.5R, and RM 72.2R erosion sites.  Popular water activities include swimming, 
boating, tubing, and fishing.  Boating activities predominantly take place in summer months, 
while fishing is a year-round activity.  The RM 99.3R and RM 123.5L erosion sites are not near 
private or public access areas or docks and are therefore not in an area that supports much 
recreation.  All of the erosion sites have steep slopes, existing riprap and vegetation that make 
access for recreation difficult.  
 

4.8.2 Environmental Effects  

Significance Criteria 
 
 Based on the significance criteria set forth in the State CEQA Guidelines, effects on 
recreation would be considered significant if implementation of an alternative would: 

• Increase the use of existing neighborhood and regional parks or other recreational facilities 
such that substantial physical deterioration of the facility would occur or be accelerated; 

• Include recreational facilities or require the construction or expansion of recreational 
facilities which might have an adverse physical effect on the environment; 

• Result in a substantial loss of recreational opportunities; 
• Substantially increase the risk of injury to the public in or adjacent to the project area. 
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4.8.2.1 Alternative 1: Proposed Action 

 During construction from July through November, the erosion site locations and 
immediate areas adjacent to the sites would be closed to the public.  Detours and alternate routes 
would be implemented as necessary.  Most of the erosion sites are inaccessible due to steep 
slopes, so river access would not be displaced as a result of construction.  However, at RM 
26.9L, the public dock located within the construction area would likely be closed to pedestrian 
traffic while the project is being implemented.  It is anticipated that the barge and tugboats would 
occupy approximately 200 feet of the river channel.  Access to private boat docks and marinas 
may be temporarily halted at RM 26.9L due to the presence of construction equipment (boats, 
barges, landside staging and storage material) working at this location.  Boat access to the public 
dock at RM 26.9L would likely be prohibited during construction. 

 
Following project construction at RM 26.9L, water depth adjacent to the upstream end of 

the Walnut Grove public dock would be 8 to 15 feet at the MSWL, with greater depths occurring 
along the outside edge of the dock.  Larger boats using the dock are expected to require no more 
than a 5-foot draft and would therefore have sufficient clearance.  Boats requiring more than 5 
feet of draft could be prevented from using the dock during times when water levels are 
extremely low.   

 
  A boat dock at RM 72.2R would need to be removed to facilitate construction.  

However, pilings supporting the dock would be left in place.  Once the project is developed, the 
dock would sit on top of the riprap at low water levels if it is put back in place. 
 
 The placement of soil, riprap, vegetation, and IWM along the bank would be designed to 
enhance the natural qualities of the area.  Fishing, boating, and swimming opportunities in the 
area would remain substantially the same as before construction, with the exception of the 
temporary closures of the construction site areas for public safety purposes.   
 

Most existing trees would remain in place to provide shade, nesting, and quality habitat 
for wildlife.  The installation of rocks, soil and native vegetation, IWM, and their post-
construction appeal to the public would not be substantially diminished when compared to 
existing conditions.  As a result, there would be no substantial loss of recreational values at each 
erosion site.   
 
 Existing IWM and underwater vegetation poses a potential threat to the public who travel 
on the waterside of the levee near the river bank.  Most boat operators, jet-skiers, and swimmers 
usually avoid sections of river where snags, downed trees, strainers, logs, and concrete debris 
occur.  Implementation of the project would fortify and secure existing IWM, add new highly 
visible IWM, and place uniform riprap along the bank.  Foot entrapment would be avoided by 
the use of relatively uniform gradation in rock sizes, including a full range of small, medium, and 
large rocks that would preclude the presence of large voids.  A more gradual slope of plantable 
soil would replace the very steep banks of the erosion sites.  This modification would reduce the 
current risk of falling to bank users.  In addition, should watercraft become stuck at this site, or 
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should a swimmer need to get out of the water, the riprap would provide an area that could be 
easily accessed. 
 
 To ensure that fish habitat is at the highest quality possible, the project would incorporate 
the anchoring of IWM so that it lies within the flowing channel without floating downstream.  At 
each site IWM will be placed at the summer mean water surface elevation which will be visible 
during the summer and fall flows.  The IWM clusters act as fish habitat for sensitive species that 
use the Sacramento River, such as Chinook salmon and steelhead.    
 

4.8.2.2 Alternative 2 

 Alternative 2 would have the same effects on recreation and navigation safety as 
Alternative 1 listed above. 
 

4.8.3 Mitigation 

 The placement of IWM would incorporate the following design factors to minimize the 
risk to the public: 

• The design would ensure local approach visibility and would incorporate the use of natural 
indicators, such as a partially emergent portion of the IWM, in combination with 
vegetation on the low elevation areas, to act as a visual warning of the presence of 
shallowly submerged hardscape so as to reduce the hazard to power boaters and paddlers.  
This would ensure visual warning so that boaters, swimmers, and other recreators would 
have adequate time to avoid the IWM and possible injury or damage to property. 

• Gages or signs would be placed along riprap just upstream of the Walnut Grove public 
dock in order to alert boaters and other recreationists of water depths in this area.  

• IWM would be placed in a manner that reduces its ability to act as a “strainer,” thus 
reducing the risk to recreators flowing with the river current, especially swimmers and 
boaters.  Specifically, the outboard portions of IWM would be oriented in a downstream 
direction or would be installed in the form of relatively compact rootwads that would tend 
to deflect watercraft and reduce the risk for entrapment or straining within the IWM. 

• During construction, detours and alternate routes would be imposed as necessary on the 
levees that occur within the construction zones. 

• Construction personnel would notify boaters and jet-skiers if they approach within 100 feet 
of in-water construction equipment (barges and tugboats, etc.) to stay away. 

 
With the implementation of the mitigation measures described above, impacts to 

recreation and navigation safety are considered less than significant.  
 

4.9 Aesthetics/Visual Resources 

The term “aesthetics” typically refers to the perceived visual character of an area, such as 
of a scenic view, open space, or architectural facade.  The aesthetic value of an area is a measure 
of its visual character and visual quality combined with viewer response (Federal Highway 
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Administration 1983).  This combination may be affected by the components of a project (e.g., 
buildings constructed at heights that obstruct views, hillsides cut and graded, open space changed 
to an urban setting), as well as variable elements such as light, weather, and the length and 
frequency of viewer exposure to the setting.  Aesthetic impacts are changes in viewer response as 
a result of project construction and operation. 
 

4.9.1.1 Visual Character 

Visual character is the appearance of the physical form of the landscape composed of 
natural and human-made elements including topography, water, vegetation, structures, roads, 
infrastructure, and utilities—and the relationships of these elements in terms of form, line, color, 
and texture. 
 

4.9.1.2 Visual Quality  

Visual quality is evaluated based on the relative degree of vividness, intactness, and unity 
as modified by its visual sensitivity.  Vividness is the visual power or memorability of landscape 
components as they combine in striking or distinctive visual patterns.  Intactness is the visual 
integrity of the natural and human-built landscape and its freedom from encroaching elements; 
this factor can be present in well-kept urban and rural landscapes as well as in natural settings. 
 
 Unity is the visual coherence and compositional harmony of the landscape considered as 
a whole; it frequently attests to the careful design of individual components in the artificial 
landscape (Federal Highway Administration 1983).  High-quality views are highly vivid, 
relatively intact, and exhibit a high degree of visual unity.  Low-quality views lack vividness, are 
not visually intact, and possess a low degree of visual unity. 
 
 Viewer response is the psychological reaction of a person to visible changes in the 
viewshed, defined as all of the surface area visible from a particular location (e.g., an overlook) 
or sequence of locations (e.g., roadway or trail) (Federal Highway Administration 1983).  The 
measure of the quality of a view must be tempered with the overall sensitivity of the viewer and 
viewer response.  Viewer sensitivity is dependent on the number and type of viewers and the 
frequency (e.g., daily, seasonally) and duration of views (i.e., how long a scene is viewed).  
Visual sensitivity is also modified by viewer activity, awareness, and visual expectations in 
relation to the number of viewers and the viewing duration. 
 

4.9.2 Existing Conditions 

The erosion sites are located primarily in agricultural areas.  RM 26.9L and RM 72.2R 
are in close proximity to several homes and/or commercial facilities.  RM 34.5R and RM 123.5L 
each have only a single residence in close proximity.  The erosion sites currently consist of 
riprap and concrete debris, fallen trees and IWM, soft sandy bank (eroded), uneven shoreline 
(undercut), tall mature trees, scour holes (caves), and an expansion of shallow sandy natural 
beach area.   
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 The appearance of the opposite bank of the channel is similar to the project area but does 
not show significant signs of erosion.  The vividness, intactness, and unity of these areas are 
moderate to high because of the scenic views they provide of the river and the presence of some 
mature riparian vegetation.  Viewers of the erosion sites would be those traveling River Road, 
South River Road, and Meridian Road.  Boaters, recreationists using the levee, and a few 
homeowners would also have views of the erosion sites.  
 

4.9.3 Environmental Effects  

Significance Criteria 
 
 Significance criteria were developed based on the State CEQA Guidelines.  Effects were 
considered significant if the project would: 

• Have a substantial adverse effect on a scenic vista; 
• Substantially damage scenic resources, including, but not limited to, trees, rock 

outcroppings, and historic buildings within a state scenic highway; 
• Substantially degrade the existing visual character or quality of the site and its 

surroundings; or 
• Create a new source of light or glare which would adversely affect day or nighttime views 

in the area. 
 

4.9.3.1 Alternative 1: Proposed Action 

A crane on top of a barge or on top of the levee would be visible by residents and visitors 
in surrounding areas.  Motorists, boaters, pedestrians, and bicyclists using the levee crown would 
be able to see the construction equipment.  The equipment would be visible for approximately 
120 days.  The presence of construction equipment would degrade the visual quality of scenic 
vistas from the levee top and river to low vividness, intactness and unity.  However, because 
these effects are temporary (i.e., only for the duration of construction), they are considered to be 
less than significant. 
 
 Visual effects from the placement of riprap and rock onto the bank would be offset by the 
installation of IWM, soil fill, and tree plantings.  These features would successfully establish and 
cover the riverbank within a 2-year period. 
 

4.9.3.2 Alternative 2 

 Alternative 2 would have the same effects on aesthetics/visual resources as Alternative 1 
described above. 
 

4.9.4 Mitigation  

Revegetation and site restoration, as incorporated into the project would add more visual 
resources to areas that have been degraded and improve viewshed opportunities for the five 
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erosion sites.  No trees are anticipated for removal, thus preserving the existing visual resources.  
Therefore, no mitigation is required.  

 

4.10 Cultural Resources  

4.10.1 Existing Conditions 

Records and literature searches were conducted at the North Central Information Center 
at California State University, Sacramento, on April 24, 2006; the Northwest Information Center 
at Sonoma State University, Rohnert Park, on April 25, 2006; and the Northeast Information 
Center at Chico State University, Chico, on April 25, 2006.  Their files were inspected for 
locations of prehistoric and historic site locations, previous studies, National and State Registers 
of Historic Places, and National and State Historic Landmarks. 

 
The five critical levee repair locations that are the focus of this EA lie on and 

immediately adjacent to sections of the Sacramento River levee system.  Over the years, 
construction, improvements, repairs, and maintenance of the levee system have resulted in 
continuous investigations of historical and archeological resources along the Sacramento River.  
Numerous literature and record searches and field examinations have been conducted within the 
vicinity of this project’s area of potential effect (APE).   

 
The only previously recorded prehistoric site within the APE is a mound site, SAC-YOL-

68, recorded in 1934 by Robert Heizer.  In 1934, there was no mention of a levee along the river.  
The location of this site lies near a proposed equipment staging area for repairs at River Mile 
34.5R on the land side of the levee.   
 

All five levee repair locations and staging areas were closely inspected for cultural 
resources by a Corps archeologist on April 26, 2006.  Since the previously recorded CA-YOL-68 
is potentially in the APE, surface scrapes with a hoe were made to determine if there was 
evidence of the site.  The staging area was found to be negative for cultural material.  Other than 
the river levees, there are no known prehistoric or historic resources present within the project’s 
APE. 

 
4.10.2 Environmental Effects  

Significance Criteria 
 
 An alternative would be considered to have a significant adverse effect on cultural 
resources if it: 

• Diminishes the integrity of the resource’s location, design, setting, materials, 
workmanship, feeling, or association.  Types of effects include physical destruction, 
damage, or alteration; isolation or alteration of the character of the setting; introduction of 
elements that are out of character; neglect; and transfer, lease, or sale. 
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4.10.2.1 Alternative 1 

This alternative involves restoring the levees to their original configuration.  This action 
would involve placement of riprap and possible re-contouring of the levee slope to repair the 
eroded locations.  Construction equipment would need to be staged at one location.  No known 
prehistoric resources would be affected by this alternative.  Previous reports and close inspection 
by a Corps archeologist have determined that the likely location of CA-YOL-68 recorded in 
1934 has been heavily affected by levee construction, agricultural activities, and road 
construction.  Presently, there is no remaining evidence of this site, and it is concluded that the 
site has been completely destroyed.   
 

For this project, the levee system has been assumed to be eligible for the National 
Register of Historic Places in accordance with an agreement made with the California State 
Historic Preservation Office (SHPO) on March 23, 2006.  The levee repairs would have no 
adverse effects on historic resources.  Pursuant to the SHPO agreement, any adverse effects on 
the levee system would be mitigated to a level of no adverse effect by restoration of the original 
configuration of the levees.  

 
Although historic shipwrecks are known to be in the river, their exact location is 

unknown.  In addition, waterside construction activities would be conducted in shallow depths of 
water unlikely to contain shipwreck remains not already identified.  Should any shipwrecks be 
discovered during project construction, mitigation measures would be required. 
 

The possibility exists that potentially significant unidentified cultural remains could be 
encountered during project construction.  The probability of any effects on archeological sites is 
considered to be very unlikely because the project is confined to restoring levees to their original 
configuration.  Staging areas would be confined to roadsides, paved parking lots, and areas 
extensively disturbed by farming activities. 

 
4.10.2.2 Alternative 2 

 Alternative 2 would have the same effects on cultural resources as Alternative 1 
described above. 
 

4.10.3 Mitigation 

If buried or otherwise obscured cultural resources are encountered during construction, 
activities in the area of the find would be halted, and a qualified archeologist would be consulted 
immediately to evaluate the find.   

 
Should any potentially significant cultural resources be discovered, compliance with 36 

CFR 800.13(b), “Discoveries without prior planning,” would be implemented.  Data recovery or 
other mitigation measures might be necessary to mitigate adverse effects on significant 
properties.   
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A letter was sent to the SHPO asking for their concurrence with the Corps’ 
determinations of the APE and eligibility, and the Corps’ finding of effect.  The SHPO sent a 
reply letter dated May 4, 2006, stating their concurrence with the defined APE and the 
determination of no adverse affects to historic properties due to project implementation.   

 
Letters to potentially interested Native Americans were sent on May 1, 2006, asking for 

their knowledge of locations of archeological sites, or areas of traditional cultural interest or 
concern.  No comments from Native American groups were received within the required 30-day 
review period. 
 

4.11 Hazardous Waste 

Hazardous materials and wastes are those substances that, because of their physical, 
chemical, or other characteristics, may pose a risk of endangering human health or safety or of 
endangering the environment (California Health and Safety Code Section 25260).  Types of 
hazardous materials include petroleum hydrocarbons, pesticides, and volatile organic compounds 
(VOCs).  In the Central Valley, most hazardous waste sites are associated with agricultural 
production activities and may include storage facilities and agricultural pits or ponds 
contaminated with fertilizers, pesticides, or herbicides. 

 
4.11.1 Existing Conditions 

A hazardous, toxic, and radioactive waste (HTRW) analysis was conducted at the five 
erosion sites and revealed one site within one-half mile of RM 26.9L that is undergoing a Phase 
One Remedial Investigation for potential fuel and lead contaminated soil and/or groundwater.  
This source of contamination is located within approximately 500 feet of the upstream end of 
RM 26.9L.  Soils and/or sediments at RM 26.9L may be adversely affected as the flow of 
groundwater moves from the source of this contamination toward the site during times of low 
river flow.  

 
No other potential sources of contamination were found in the HTRW assessment. 
 

4.11.2 Environmental Effects 

Significance Criteria 
 
 Significance criteria were developed based on the State CEQA Guidelines as well as 
professional standards and practices.  Effects were considered significant if the project was: 

• Creating a hazard to the public or the environment through the routine transport, use, or 
disposal of hazardous materials; 

• Creating a hazard to the public or the environment through reasonably foreseeable upset 
and accident conditions involving the release of hazardous materials to the environment; 

• Located on a site that is on a list of hazardous materials sites compiled pursuant to 
California Government Code 65962.5, and as a result would create a significant hazard to 
the public or the environment; 
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• Impairing implementation of or physically interfere with an adopted emergency response 
plan or emergency evacuation plan; and 

• Exposing people to a significant risk of contracting a disease. 
 

4.11.2.1 Alternative 1: Proposed Action 

The possibility exists that fuels, lubricants, and other construction materials could enter 
the human environment during construction.  Clearing of the sites could also expose humans or 
the environment to contaminants that would otherwise remain buried within the levee.  The 
potential for exposure to buried contaminants is low since only one source of contamination was 
located in the vicinity of one erosion site and the source was outside of the construction area 
limits. 

 
4.11.2.2 Alternative 2 

Alternative 2 would have the same effects as Alternative 1 described above. 
 
4.11.3 Mitigation 

The contractor would be required to prepare a SWPPP to control potential run-off of 
petroleum products and other hazardous materials during construction of the bank, discussed in 
more detail in section 4.4.4.   

 
At RM 26.9L the contractor would be made aware of the location for the one source of 

potential contamination identified in the HTRW analysis.  No ground disturbance associated 
with bank protection would be conducted at that source of contamination.  Within the 
construction limits, ground disturbance would involve clearing of the site which is not expected 
to expose any hazardous materials that may have migrated from adjacent areas.  Therefore, the 
effects are not considered to be significant.   
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5 CUMULATIVE AND GROWTH-INDUCING EFFECTS 

5.1 Cumulative Effects  

5.1.1 Vegetation and Wildlife   

 Section 4.1 identifies the effects of the proposed action on vegetation and wildlife.  The 
proposed project would halt erosion and reduce further natural recruitment of IWM from the 
existing riparian area on the bank.  Newly placed IWM and plantings would naturally recruit 
IWM and provide habitat for vegetation and wildlife.  The project would implement site-specific 
habitat and erosion measures that benefit vegetation and wildlife.  The incremental effect of the 
proposed action is not cumulatively considerable and therefore less than significant. 
 

5.1.2 Fish 

Section 4.2 identifies the effects of the proposed action on non-special-status fish.  The 
proposed project would halt erosion and reduce further natural recruitment of IWM from the 
existing riparian area on the bank.  However, due to pre-existing rock revetment at RM 34.5R, 
RM 99.3R, and RM 123.5L, changes relative to current conditions are expected to be minimal at 
these sites.  At all sites there would be newly placed IWM and plantings that would naturally 
recruit IWM and provide aquatic habitat.  Because the project would implement site-specific 
habitat and erosion measures that benefit fisheries and aquatic habitat, and because effects on 
non-special-status fish would not be considered significant, the incremental effect of the 
proposed action is not cumulatively considerable and therefore less than significant. 

 
5.1.3 Special-status Species 

 Section 4.3 identifies the effects of the proposed action on special-status wildlife, fish, 
and plant species, and to designated critical habitat.   
 
 The project is not likely to affect the special-status wildlife species discussed in this 
document (with the incorporation of mitigation measures described in section 4.3.4).  Similarly, 
there are no predicted cumulative effects on special-status plants, as none have been documented 
on the project site to date.  If some special-status plants are documented during the June survey, 
the incorporation of mitigation measures described in section 4.3.4 would reduce impacts on 
these special-status plants to less than significant levels.   
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It is expected that this project, if implemented, would affect Sacramento River winter-run 
Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley steelhead, delta 
smelt, green sturgeon, and Swainson’s hawk.  The project would also affect EFH for Chinook 
salmon (all ESUs) and designated critical habitat for Sacramento River winter-run Chinook 
salmon, Central Valley spring-run Chinook salmon, Central Valley steelhead, and delta smelt.  
Cumulative effects on these species and their habitat would be attributed to incremental effects 
of the proposed project, in conjunction with all land development activities in the Central Valley 
where these special-status species occur.  Cumulative effects of the SRBPP were described in 
detail in the FEIR/SEIS IV, prepared in 1987 for ongoing bank protection along the Sacramento 
River (JSA 1987).  Prior Biological Opinions have found that cumulative ecosystem-level 
impacts can result from multiple bank protection actions within a given river reach (USFWS 
2000).  Since 1963, the SRBPP has implemented approximately 152 miles of riprap in the reach 
encompassing RM 0–194, representing approximately 39% of the total bank line length of 388 
miles in this reach (USFWS 2000).  This has played a significant role in the loss of nearshore 
and floodplain habitat in the lower Sacramento River (USFWS 2000).   

 
The planned 4,411 feet of total revetment at the proposed project sites is an increase of 

approximately 2,115 feet from pre-project conditions, increasing the amount of riprap placed 
under the existing SRBPP authority by 0.1%.  Existing revetment at RM 34.5R, RM 99.3R, and 
RM 123.5L exceeds 90% of the bank line length at each site, and the long-term and cumulative 
effects of the project on nearshore and floodplain habitat are considered minimal.  Furthermore, 
the proposed project is designed to avoid contributing to the cumulative impacts discussed in 
past Biological Opinions (NMFS 2001, USFWS 2001), with SRA cover values and riparian 
habitat area likely to increase with the proposed on-site and potential off-site mitigation features.  
Table 26 shows that the initial losses to rearing salmonid juveniles and smolts at RM 72.2R 
would be offset by the immediate (Year 1–5) gains in habitat value for these same species and 
life stages at the other four project sites (RM 26.9L, RM 34.5R, RM 99.3R, and RM 123.5L).  In 
considering long-term losses in habitat values for delta smelt spawning and juvenile rearing at 
RM 26.9L and RM 34.5R in the context of all project sites where delta smelt may occur (RM 
26.9L, RM 34.5R, and RM 72.2R), Table 27 shows that these losses would be offset by the 
immediate and long-term gains in habitat value at RM 72.2R.  The cumulative effects of the 
proposed project, in combination with past bank protection projects, are therefore considered to 
be less than significant.  
 
 Effects on other special-status species by other flood control projects are expected to be 
less than significant since they would be regulated under Section 7 or 10 of the Federal 
Endangered Species Act or by the California Department of Fish and Game.  These agencies 
would work with project proponents to compensate for their actions to a level that would reduce 
their effects on special-status species to less than significant. 
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Table 26. SAM Results Summary for Affected Salmonids at RM 72.2R and for all Sites Combined. 
Fall Winter Spring Summer 

Focus Fish Species, Site, and 
Assessment Time Period 
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Central Valley fall-run Chinook salmon 

RM 72.2R in Year 1 -38  49  -146  

All sites combined in Year 1 -3  157  196  

RM 72.2R in Year 50 -18  108  -65  

All sites combined in Year 50 59  278  429  

Central Valley late fall-run Chinook salmon 

RM 72.2R in Year 1  -89  -71   

All sites combined in Year 1  174  5   

RM 72.2R in Year 50  -46  -29   

All sites combined in Year 50  315  141   

Sacramento River winter-run and Central Valley spring-run Chinook salmon 

RM 72.2R in Year 1 -76 -178 98 -142 -291 -75 

All sites combined in Year 1 -7 279 314 11 391 -7 

RM 72.2R in Year 50 -35 -92 216 -58 -131 -35 

All sites combined in Year 50 119 521 557 281 858 119 

Central Valley steelhead 

RM 72.2R in Year 1 -57  74 -88 -103 -57 

All sites combined in Year 1 14  252 42 169 13 

RM 72.2R in Year 50 -22  147 -27 -35 -21 

All sites combined in Year 50 119  407 226 362 119 
Notes: 
1. Results for each species and life stage are presented by site, season, and assessment period as calculated from 

time-averaged relative responses to changes in each of six habitat variables used in the SAM (Stillwater 
Sciences 2006b).  Results may be revised depending upon assessment of as-built conditions. 

2. Dark shading represents seasons in which various life stages are not found in the modeled reach(es) of the 
Sacramento River. 

3. Units are bank-line weighted relative response in feet (see Stillwater Sciences 2006b). 
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Table 27. SAM Results Summary for Affected Delta Smelt at RM 26.9L, 34.5R, and for all Sites Combined. 
Winter Spring 

Focus Fish Species and Assessment Time Period 
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Delta Smelt 
RM 26.9L in Years 1–50 -246 -246 -248 -248 
RM 34.5R in Years 1–50 -263 -263 -263 -263 
Lower sites (RM 26.9L, RM 34.5R, RM 72.2R) combined in Years 1–50 483 483 481 481 
Notes: 
1. Results for each species and life stage are presented by site, season, and assessment period as calculated from time-averaged relative responses  

to changes in each of six habitat variables used in the SAM (Stillwater Sciences 2006b). Results may be revised depending upon assessment of 
as-built conditions. 

2. Units are bank-line weighted relative response in feet (see Stillwater Sciences 2006b). 
3. See Stillwater Sciences (2006b) for complete results on both bank-line weighted (shown above) and wetted-area weighted basis. 
 

5.1.4 Water Quality 

 Section 4.4 identifies the construction-related water quality effects of the proposed 
action, including the potential for increased turbidity due to soil and sediment disturbance.  
Related effects may also occur as a result of other local projects including the lower American 
River levee improvements and future Sacramento River Bank Protection Projects.  Such effects 
could result from all land development activities within the local watershed area. 
 
 Minimizing construction-related water quality effects is required by the Clean Water Act.  
The program for implementing Clean Water Act requirements is managed locally by the Central 
Valley RWQCB, and projects are required to comply with the statewide permit for general 
construction activity.  This typically involves the implementation of site-specific stormwater 
pollution prevention practices to avoid and minimize the release of stormwater to off-site 
receiving waters.  Such best management practices are proposed as mitigation for soil and 
sediment disturbance under the proposed action.  Because the project would implement site-
specific mitigation consistent with the RWQCB program, the incremental effect of the proposed 
action is not cumulatively considerable and therefore less than significant. 
 

5.1.5 Air Quality 

 As described in section 4.5, the proposed action would result in construction-related 
effects on air quality.  Construction of levee improvements would generate criteria pollutants 
such as NOx, ROG, PM10, and CO.  In fact, all construction activity within the air basin would 
contribute to current air quality violations in the same way as the proposed action.  Because of 
the non-attainment status of the air basin, additional contributions are potentially significant 
cumulative effects. 
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 Mitigation for the proposed action consists of best management practices and the 
implementation of off-site mitigation including dust control, requiring the contractor to properly 
tune and maintain construction equipment, payment of $293,250.00 for exceedence of 21.5 tons 
during the construction of the project for reductions of NOx from mobile source construction 
equipment, and the purchase of additional air quality credits, if necessary.  Since thresholds are 
exceeded and mitigated by the offset of other mobile source and stationary source emitters, the 
project’s incremental contribution to the significant cumulative effect is not cumulatively 
considerable and therefore less than significant. 
 

5.1.6 Noise 

 As described in section 4.6 the project would not have a significant effect on noise and 
therefore would not contribute to any cumulative effect on noise. 
 

5.1.7 Traffic 

As described in section 4.7, the project would not have a significant effect on traffic and 
therefore would not contribute to any cumulative effect on traffic.  A traffic management plan 
would be implemented as described in section 4.7.4.  Because the project-specific effects are less 
than significant, cumulative effects would be less than significant as well. 
 

5.1.8 Recreation and Navigation Safety 

 As described in section 4.8, project-specific effects would not have a significant effect on 
recreation and navigation.  No other projects have been identified that would contribute to 
reduction in recreation opportunities on the Sacramento and American River.  The loss of 
recreational opportunities along the erosion sites would be temporary.  Boats and anglers would 
be diverted up- or downriver, outside the project boundary and away from the riprap during 
construction.  Because the project-specific effects are less than significant, cumulative effects 
would be less than significant as well. 
 

5.1.9 Aesthetics/Visual Resources 

As described in section 4.9, the project would no have a significant effect on aesthetics or 
visual resources, and therefore would not contribute to any cumulative effect on visual resources 
and aesthetics. 
 

5.1.10 Cultural Resources 

 Project-specific effects on cultural resources are described in section 4.10.  No other 
projects have been identified that would contribute to a reduction or destruction of cultural 
resources at the five erosion sites.  Because the project-specific effects are less than significant, 
cumulative effects would be less than significant as well. 
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5.1.11 Other Local Projects 

5.1.11.1 Fremont Weir Sediment Removal Project 

As part of the Sacramento River Flood Control Project (SRFCP), the Department of 
Water Resources will remove sediment around Fremont Weir in the Yolo Bypass.  Flood flows 
during the past several flood seasons have deposited sediment near Fremont Weir at the northern 
end of the Yolo Bypass, near the town of Woodland.  These sediment deposits reduce the flow 
capacity of the weir and the efficiency of the flood control system by blocking water from 
entering the Bypass and forcing flows to remain in the Sacramento River.  Approximately 
800,000 cubic yards of sediment need to be removed from in front of and downstream of the 
weir.  The sediment will be moved to a spoil site on privately owned agricultural land, east of the 
Bypass.  The project is expected to occur between August 1 and November 15, 2006. 

 
5.1.11.2 Tisdale Weir Sediment Removal Project 

The Tisdale Weir has similar sediment deposition problems to the Fremont Weir.  
Sediment deposits at Tisdale Weir reduce its flow capacity, resulting in higher flows in the 
Sacramento River during the flood season.  Calculations of the volume of sediment that needs to 
be removed from the vicinity of the weir are not currently available, but the amount is expected 
to be greater than at the Fremont Weir.  The project is expected to occur between July and 
November of 2007. 

 
5.1.11.3 American River Common Features-Pocket Geotech Project 

 The project entails repairs to two sections (Reaches 2 and 9) of the levee in the Pocket 
area to correct through-seepage and under-seepage in order to receive Federal Emergency 
Management Agency certification for the levee system.  Reach 2 extends from RM 52.1 to RM 
52.4, and Reach 9 extends from RM 45.5 to RM 45.7.  The project will be conducted in 
partnership between the Corps, the Reclamation Board, and the Sacramento Area Flood Control 
Agency (SAFCA) under the American River Common Features Project.  Construction is 
expected to begin in July 2006 and end by October 2006. 
 
 The levee repairs will require the construction of cutoff walls to alleviate the seepage 
problems.  The two alternatives being considered for construction are a bentonite slurry wall or 
deep soil mixing (DSM).  Due to the depth of the proposed cutoff wall in Reach 2 (110 feet), 
DSM is the only method capable of reaching that depth.  The through-seepage in Reach 9, 
however, will only require a cutoff wall to a depth of 40 feet.  Both DSM and the slurry wall 
technique are being evaluated for accomplishing this repair.  This project will be conducted 
during the erosion site repair but will not interfere with any construction activities related to the 
erosion sites. 
 

5.1.11.4 Folsom Dam Mini Raise 

 The Corps through the construction of the Folsom Dam Mini Raise plan would 
strengthen the dam and reduce the annual probability of flooding in Sacramento from 1 in 90 to 1 
in 230 when implementing other authorized components of the American River Watershed 
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Project.  It also includes environmental restoration features for wildlife habitat along the lower 
American River Parkway.  In addition, temperature control shutters at Folsom Dam would be 
mechanized to improve the regulation of water temperature to increase native salmon and 
steelhead populations. 
 

5.1.11.5 Lower American River Common Features Project 

 The Corps, Sacramento Area Flood Control Agency (SAFCA), and the Reclamation 
Board are implementing ongoing programs for levee stability in the lower American River and 
elsewhere in the Sacramento area.  The lower American River levee projects are being 
implemented pursuant to the Water Resources Development Act (WRDA) of 1996 and WRDA 
99 authorizations and other programs.  Substantial levee improvement work is currently 
underway. 
 

5.1.11.6 Sacramento River Bank Protection Project 

 The Sacramento River Bank Protection Project (SRBPP) was authorized to protect the 
existing levees and flood control facilities of the Sacramento River Flood Control Project.  The 
SRBPP is a long-range program of bank protection authorized by the Flood Control Act of 1960.  
The SRBPP directs the Corps to provide bank protection along the Sacramento River and its 
tributaries, including that portion of the lower American River bordered by Federal flood control 
project levees.  Beginning in 1996, erosion control projects at five sites covering almost 2 miles 
of the south and north banks of the lower American River have been implemented.  Additional 
sites at RM 149 Left and RM 56.7 Left on the Sacramento River totaling one half mile have been 
constructed since 2001.   
 

In addition to the five erosion sites addressed in this document, sixteen other critical 
erosion sites totaling approximately 3.5 miles are being evaluated by the Department of Water 
Resources, and will be repaired during the summer and fall of 2006.  The SRBPP is an ongoing 
project, and additional sites requiring bank protection will continue to be identified and repaired 
indefinitely until the remaining authority of approximately 30,000 linear feet is exhausted. 
 

 At the time that this document was written the Sacramento District had received over 40 
requests for assistance under the Public Law (PL) 84-99 program for levee damages that 
occurred during the New Year 2006 flood events.  It is anticipated that more requests will be 
forthcoming as flows recede and levee damages associated with spring 2006 flood events can be 
inspected.  Local Reclamation Districts, the State of California, and the Corps will repair eligible 
sites as necessary under local, state, and federal programs. 
 

5.2 Growth-Inducing Effects 

In general, the project would not directly remove obstacles to growth, result in population 
increases, or encourage and facilitate other activities that could significantly affect the 
environment.  New development must be consistent with existing City and County general plan 
policies and zoning ordinances regarding land use, open space, conservation, flood protection, 
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and public health and safety.  In addition, all development would need to comply with applicable 
environmental laws and regulations and would require approval by local authorities. 
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6 COMPLIANCE WITH ENVIRONMENTAL LAWS AND REGULATIONS 

6.1 Federal Requirements  

Endangered Species Act (16 U.S.C. 1531 et seq.).  An April 11, 2006 updated list of threatened 
and endangered species that may be in the project area was obtained from the USFWS on April 
18, 2006 (Appendix A).  The Corps concluded that the proposed action is not likely to adversely 
affect the valley elderberry longhorn beetle, delta smelt, Central Valley steelhead, Central Valley 
fall/late-fall run Chinook salmon, or the winter-run Chinook salmon.  Formal consultation was 
initiated with NMFS and USFWS on May 15, 2006.  It is anticipated that biological opinions 
will be issued on or prior to June 15, 2006. 
 
Clean Water Act (33 U.S.C. 1251 et seq. (1976 & SUPP II 1978).  The proposed action 
includes placement of materials in the waters of the United States.  Sediment removal may result 
in the temporary re-suspension of sediments in the nearby area.  A Section 401 water quality 
certification addressing these activities is included in Appendix C and the 404(b) (1) evaluation 
for the project is included as Appendix D. 
 
Clean Air Act (42 U.S.C. 1857 et seq.), as amended and recodified (U.S.C. 7401 et seq. (SUPP 
II 1978)).  The Corps has completed an analysis of air quality effects of the project.  The 
proposed action would potentially exceed local air quality standards; however, the project would 
not exceed the Federal de minimus criteria.  A payment of $118,830.00 to the SMAQMD, 
$114,240 to the YSAQMD, and $60,180 to FRAQMD would be made to offset future emissions.  
Air quality emissions data is included in Appendix E.   
 
Magnuson-Stevens Fishery Conservation and Management Act.  Chinook salmon species 
that may be affected by this project are covered under fishery management plan.  The Corps has 
determined that this project will adversely affect Essential Fish Habitat and require a 
consultation under the Magnuson-Stevens Fishery Conservation and Management Act.  The 
Biological Assessment submitted to the NMFS in May also serves as the Corps Essential Fish 
Habitat Assessment for Chinook Salmon. 
 
Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.).  A draft Fish and Wildlife 
Coordination Act Report (CAR) dated June 6 was received by the Corps.   
 
National Environmental Policy Act (42 U.S.C. 4321 et seq.).  The draft EA/IS and the draft 
FONSI issued on May 15 served as public notification of the proposed project.  This final EA/IS 
and the final FONSI, complete the environmental documentation required by this Act.. 
 
National Historic Preservation Act of 1996, amended (16 U.S.C. et seq.).  The project is in 
full compliance with Section 106 of the National Historic Preservation Act (36 CFR 800). A 
letter from the SHPO dated May 4, 2006, stating concurrence with the stated project impacts has 
been received.  Letters to potentially interested Native Americans were sent on May 1, 2006 
asking for their knowledge of locations of archeological sites, or areas of traditional cultural 
interest or concern. 
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All five levee repair locations and staging areas were closely inspected for cultural 

resources by a Corps archeologist on April 26, 2006, and no cultural resources were found.  The 
probability of any effects on archeological sites is considered to be very unlikely because the 
project is confined to restoring levees.  The possibility exists that potentially significant 
unidentified cultural remains could be encountered during project construction.  If buried or 
otherwise obscured cultural resources are encountered during construction, activities in the area 
of the find would be halted, and a qualified archeologist would be consulted immediately to 
evaluate the find.  Should any potentially significant cultural resources be discovered, 
compliance with 36 CFR 800.13(b), “Discoveries without prior planning,” would be 
implemented.  Data recovery or other mitigation measures might be necessary to mitigate 
adverse effects on significant properties.    
 
Wild and Scenic Rivers Act (16 U.S.C. 1271 et seq.).  The purpose of the Wild and Scenic 
Rivers Act is to preserve and protect wild and scenic rivers and immediate environments for the 
benefit of present and future generations.  The lower Sacramento River has not been designated 
as a component of either the Federal and State Wild and Scenic Rivers systems.   
 
 The proposed action would neither adversely affect the resources for which the river was 
designated nor adversely affect the river's free-flowing status.  All construction activities would 
be confined to the lower Sacramento River.   
 
Executive Order 11988, Flood Plain Management.  This executive order requires the Corps to 
provide leadership and take action to: (1) avoid development in the base (100-year) flood plain; 
(2) reduce the hazards and risk associated with floods; (3) minimize the effect of floods on 
human safety, health, and welfare; and (4) restore and preserve the natural and beneficial values 
of the base flood plain.  The proposed action is in compliance with this executive order. 
 
Executive Order 11990, Protection of Wetlands.  This order directs the Corps to provide 
leadership and take action to minimize the destruction, loss, or degradation of wetlands, and to 
preserve and enhance the natural and beneficial values of wetlands in implementing civil works.  
The proposed action is in compliance with this executive order.  The proposed action would not 
result in the loss or degradation of any wetlands. 
 
Executive Order 12898, Environmental Justice.  Environmental justice refers to "non-
discrimination in Federal programs substantially affecting human health and the environment" 
and "providing minority communities and low-income communities access to public information 
on, and an opportunity for public participation in, matters relating to human health or the 
environment."  In particular, it involves preventing minority and low-income communities from 
being subjected to disproportionately high and adverse environmental effects of Federal actions. 
 
 The proposed action is in compliance with this Executive Order.  Project construction is 
confined to the east bank and levee along the Sacramento River and would not affect any 
minority or low-income communities.   
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Farmland Protection Policy Act (7 U.S.C. 4201 et seq.).  This act requires a Federal agency to 
consider the effects of its actions and programs on the Nation’s farmlands.  The proposed action 
would not result in the loss of any farmland. 
 

6.2 State of California 

California Environmental Quality Act.  This draft document may be adopted as a joint EA/IS 
following public comment and fully complies with CEQA requirements.  Adoption of a 
Mitigated Negative Declaration by the California Department of Water Resources following 
public review of the Draft EA/IS provides full compliance under CEQA.  The Reclamation 
Board and DWR may elect to use other environmental documentation, and exercise its 
emergency authorities to complete construction of these sites.  
 
State Water Resources Control Board, Division of Water Quality, and California Regional 
Water Quality Control Board, Central Valley Region.  An approved Clean Water Act Section 
401 water quality certification was issued by the Regional Water Quality Control Board on June 
6, 2006.  A copy of the certification is included in Appendix C. 
 
State Water Resources Control Board, Division of Water Rights.  The proposed action 
consists mainly of constructing streambank protection and facilities to construct those 
modifications described in the proposed action (preferred alternative).  No water rights approvals 
would be required. 
 
California Department of Fish and Game, Region 2.  The CDFG requires a Streambed 
Alteration Permit for any activity that will change the natural state of any lake, river, or stream in 
California.  Since the proposed action is a Federal project, there is no need to obtain a Streambed 
Alteration Agreement. 
 
State Mining and Geology Board.  The Surface Mining and Reclamation Act (SMARA) 
requires that an entity seeking to conduct a surface-mining operation obtain a permit from, and 
submit a reclamation plan to, the SMARA lead agency overseeing that operation.  The proposed 
action does not involve any activities that might potentially be classified as surface mining.  
Riprap material will be imported from a commercial quarry site.  Soil and fill will be purchased 
from a commercial distributor.  Should soil and fill be obtained from another source, the 
construction contractor, Corps, or Reclamation Board would obtain the necessary environmental 
clearances. 
 
State Lands Commission.  The State Lands Commission has exclusive jurisdiction over all 
ungranted tidelands and submerged lands owned by the State and the beds of navigable rivers, 
sloughs, and lakes.  A project cannot use these State lands unless a lease is first obtained from 
the State Lands Commission.  The SRBPP has a Master Lease PRC 7203.9 approved by the 
Commission on May 16, 1988 for bank protection work.  Each new bank protection project such 
as those proposed for the lower Sacramento River requires an amendment to this lease.  An 
application for such an amendment will be submitted during May 2006. 
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California Public Utilities Code, Sections 21001 et seq.  The purpose of this Part is to protect 
the public interest in aeronautics by fostering and promoting safety, establishing regulations and 
coordination among governing bodies, and developing programs to increase understanding of air 
transportation issues.  This part requires notification of the Department of Transportation for 
proposed development within two miles of an airport.  
 

6.3 Local Plans, Policies, and Permits 

Sacramento Metropolitan Air Quality Management District.  Air quality analysis based on 
coordination with the Sacramento Air Quality Management District shows that project emissions 
would exceed daily thresholds for NOx.  The Corps’ contractor will submit a fee payment of 
$118,830 to the SMAQMD to offset future NOx emissions.  Air quality emissions data is 
included in Appendix E.  However, since the project is located in a non-attainment area, best 
management practices for ozone and particulate matter would be implemented to help protect 
ambient air quality conditions.  Accordingly, the project is in compliance with the local air 
district standards after mitigation and fees are paid. 
 
Yolo-Solano Air Quality Management District.  Air quality analysis based on coordination 
with the Sacramento Air Quality Management District shows that project emissions would 
exceed daily thresholds for NOx.  Air quality emissions data is included in Appendix E.  
However, since the project is located in a non-attainment area, best management practices for 
ozone and particulate matter would be implemented to help protect ambient air quality 
conditions.  As requested by YSAQMD, in addition to provision of a NOx control plan to the 
SMAQMD, the required mitigation fees of $114,240 to offset future NOx emissions will be 
provided to the SMAQMD by the Corps’ contractor for subsequent reimbursement to the 
YSAQMD. Accordingly, the project is in compliance with the local air district standards after 
mitigation and fees are paid. 
 
Feather River Air Quality Management District.  Air quality analysis based on coordination 
with the Sacramento Air Quality Management District shows that project emissions would 
exceed daily thresholds for NOx.  The Corps’ contractor will submit a fee payment of $60,180 to 
the FRAQMD to offset future NOx emissions.  Air quality emissions data is included in 
Appendix E.  However, since the project is located in a non-attainment area, best management 
practices for ozone and particulate matter would be implemented to help protect ambient air 
quality conditions.  As requested by FRAQMD, a copy of the NOx control plan required by 
SMAQMD shall be submitted to the FRAQMD for review prior to commencement of the 
proposed project. Accordingly, the project is in compliance with the local air district standards 
after mitigation and fees are paid. 



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
  

 
June 2006   Stillwater Sciences 
Final EA-IS_061306.doc 

106 

7 COORDINATION AND REVIEW OF THE DRAFT EA/IS 

 The Draft EA/IS was circulated for 20 days to agencies, organizations, and individuals 
known to have a special interest in the proposed action.  Comments were received and 
incorporated into the final EA/IS, as appropriate.  This project is being coordinated with all 
relevant government agencies and organizations including the USFWS, NMFS, SHPO, 
California Department of Fish and Game, Reclamation Board, SAFCA, and Counties of 
Sacramento, Yolo, and Sutter. 
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8 FINDINGS 

 The Corps has reviewed and evaluated the information in this Environmental 
Assessment/Initial Study (EA/IS); the final Programmatic Environmental Impact 
Report/Supplemental Environmental Impact Statement (EIS) IV for the Sacramento River Bank 
Protection Project; other documents; and the views of other agencies, organizations, and 
individuals concerning the proposed bank protection work on five erosion sites along the 
Sacramento River between Walnut Grove and Meridian.  The Corps has determined that the 
proposed bank protection work would result in no significant effects on the environment, and 
that the mitigation measures agreed to in the EA/IS are sufficient to substantially reduce 
potentially significant effects.  Therefore the preparation of a supplemental EIS is not necessary. 
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Figure 1. Project Location Map



Figure 2. Construction Easement and Project Footprint at Sacramento River Mile 26.9L



Figure 3. Construction Easement and Project Footprint at Sacramento River Mile 34.5R



Figure 4. Construction Easement and Project Footprint at Sacramento River Mile 72.2R



Figure 5. Construction Easement and Project Footprint at Sacramento River Mile 99.3R



Figure 6. Construction Easement and Project Footprint at Sacramento River Mile 123.5L



Figure 7. Typical Design Cross Section at Sacramento River Mile 26.9L



Figure 8. Typical Design Cross Section at Sacramento River Mile 34.5R



Figure 9. Typical Design Cross Section at Sacramento River Mile 72.2R



Figure 10. Typical Design Cross Section at Sacramento River Mile 99.3R



Figure 11. Typical Design Cross Section at Sacramento River Mile 123.5L



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Federal Endangered and Threatened Species List 
 
 
 



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 

Appendix A. USFWS Species List 

Federal Endangered and Threatened Species that Occur in 
or may be Affected by Projects in the Counties and/or 

U.S.G.S. 7 1/2 Minute Quads you requested 

Document Numbers:  RM 26.9 060419113901; RM 34.5 060420035032; RM 72.2 
060418050335; RM 99.3 060421103936; RM 123.5 060421104355 

Database Queried: April 18, 2006 

Database Last Updated: April 11, 2006 

Species of Concern - The Sacramento Fish & Wildlife Office no longer maintains a list of species 
of concern. However, various other agencies and organizations maintain lists of at-risk species. 
These lists provide essential information for land management planning and conservation efforts. 
See www.fws.gov/sacramento/es/spp_concern.htm for more information and links to these 
sensitive species lists. 

Quads lists 
THORNTON (479B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X);  
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
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Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
 
TERMINOUS (479C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha- winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
 
ISLETON (480A) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Elaphrus viridis - delta green ground beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
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Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
Rallus longirostris obsoletus - California clapper rail (E) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
RIO VISTA (480B) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Elaphrus viridis - delta green ground beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 

June 2006  Stillwater Sciences 
Appendix A USFWS Letter.doc 

A-3 



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 

 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
Rallus longirostris obsoletus - California clapper rail (E) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
JERSEY ISLAND (480C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Elaphrus viridis - delta green ground beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
Rallus longirostris obsoletus - California clapper rail (E) 
 
Plants 
Oenothera deltoides ssp. howellii - Antioch Dunes evening-primrose (E) 
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Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
BOULDIN ISLAND (480D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
Rallus longirostris obsoletus - California clapper rail (E) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
FLORIN (496B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
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Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
BRUCEVILLE (496C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
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Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
CLARKSBURG (497A) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
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SAXON (497B) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - Critical habitat, vernal pool tadpole shrimp (X) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Plants 
Neostapfia colusana - Colusa grass (T) 
Neostapfia colusana - Critical habitat, Colusa grass (X) 
Tuctoria mucronata - Critical habitat, Solano grass (=Crampton's tuctoria) (X) 
Tuctoria mucronata - Solano grass (=Crampton's tuctoria) (E) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
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LIBERTY ISLAND (497C) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Elaphrus viridis - delta green ground beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
COURTLAND (497D) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Elaphrus viridis - delta green ground beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
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Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss -Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
TAYLOR MONUMENT (513A) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
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Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
GRAYS BEND (513B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Plants 
Cordylanthus palmatus - palmate-bracted bird's-beak (E) 
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Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
DAVIS (513C) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - Critical habitat, vernal pool tadpole shrimp (X) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Plants 
Neostapfia colusana - Critical habitat, Colusa grass (X) 
Tuctoria mucronata - Critical habitat, Solano grass (=Crampton's tuctoria) (X) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
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SACRAMENTO WEST (513D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X) 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
WOODLAND (514A) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
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Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
MADISON (514B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
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Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
MERRITT (514D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
SUTTER CAUSEWAY (529B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
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Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
KNIGHTS LANDING (529C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
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Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
VERONA (529D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
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Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
KIRKVILLE (530A) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
DUNNIGAN (530B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
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Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Ambystoma californiense - Critical habitat, CA tiger salamander, central population (X) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
ZAMORA (530C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Ambystoma californiense - Critical habitat, CA tiger salamander, central population (X) 
Rana aurora draytonii - California red-legged frog (T) 
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Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
ELDORADO BEND (530D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
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Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
SUTTER (544B) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
GILSIZER SLOUGH (544C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
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Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
SUTTER BUTTES (545A) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
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Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
MERIDIAN (545B) 
 
Listed Species 
 
Invertebrates 
Branchinecta conservation - Conservancy fairy shrimp (E) 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - Critical habitat, vernal pool tadpole shrimp (X) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
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Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha -Critical habitat, Central Valley fall/late fall-run chinook (C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 
GRIMES (545C) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
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TISDALE WEIR (545D) 
 
Listed Species 
 
Invertebrates 
Branchinecta lynchi - vernal pool fairy shrimp (T) 
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T) 
Lepidurus packardi - vernal pool tadpole shrimp (E) 
 
Fish 
Hypomesus transpacificus - delta smelt (T) 
Oncorhynchus mykiss - Central Valley steelhead (T) (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X) (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T) (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X) (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E) (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T) 
Rana aurora draytonii - California red-legged frog (T) 
 
Reptiles 
Thamnophis gigas - giant garter snake (T) 
 
Birds 
Haliaeetus leucocephalus - bald eagle (T) 
 
Candidate Species 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C) (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C) 
 

 
County Lists 

 
SACRAMENTO COUNTY 
 
Listed Species 
 
Invertebrates 
Branchinecta conservatio - Conservancy fairy shrimp (E)  
Branchinecta lynchi - Critical habitat, vernal pool fairy shrimp (X)  
Branchinecta lynchi - vernal pool fairy shrimp (T)  
Desmocerus californicus dimorphus - Critical habitat, valley elderberry longhorn beetle (X)  
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Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T)  
Elaphrus viridis - delta green ground beetle (T)  
Lepidurus packardi - Critical habitat, vernal pool tadpole shrimp (X)  
Lepidurus packardi - vernal pool tadpole shrimp (E)  
 
Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X)  
Hypomesus transpacificus - delta smelt (T)  
Oncorhynchus mykiss - Central Valley steelhead (T)  (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X)  (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T)  (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X)  (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X)  (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E)  (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T)  
Ambystoma californiense - Critical habitat, CA tiger salamander, central population (X)  
Rana aurora draytonii - California red-legged frog (T)  
 
Reptiles 
Thamnophis gigas - giant garter snake (T)  
 
Birds 
Haliaeetus leucocephalus - bald eagle (T)  
 
Plants 
Castilleja campestris ssp. succulenta - Critical habitat, succulent (=fleshy) owl's-clover (X)  
Oenothera deltoides ssp. howellii - Antioch Dunes evening-primrose (E)  
Orcuttia tenuis - Critical habitat, slender Orcutt grass (X)  
Orcuttia tenuis - slender Orcutt grass (T)  
Orcuttia viscida - Critical habitat, Sacramento Orcutt grass (X)  
Orcuttia viscida - Sacramento Orcutt grass (E)  
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook (C) 
(NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C)  
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SUTTER COUNTY 
 
Listed Species 
 
Invertebrates 
Branchinecta conservatio - Conservancy fairy shrimp (E)  
Branchinecta lynchi - vernal pool fairy shrimp (T)  
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T)  
Lepidurus packardi - vernal pool tadpole shrimp (E)  
 
Fish 
Oncorhynchus mykiss - Central Valley steelhead (T)  (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X)  (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T)  (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X)  (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X)  (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E)  (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T)  
Rana aurora draytonii - California red-legged frog (T)  
 
Reptiles 
Thamnophis gigas - giant garter snake (T)  
 
Birds 
Haliaeetus leucocephalus - bald eagle (T)  
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C)  (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook 
(C)  (NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C)  
 
YOLO COUNTY 
 
Listed Species 
 
Invertebrates 
Branchinecta conservatio - Conservancy fairy shrimp (E)  
Branchinecta lynchi - vernal pool fairy shrimp (T)  
Desmocerus californicus dimorphus - valley elderberry longhorn beetle (T)  
Lepidurus packardi - Critical habitat, vernal pool tadpole shrimp (X)  
Lepidurus packardi - vernal pool tadpole shrimp (E)  
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Fish 
Hypomesus transpacificus - Critical habitat, delta smelt (X)  
Hypomesus transpacificus - delta smelt (T)  
Oncorhynchus mykiss - Central Valley steelhead (T)  (NMFS) 
Oncorhynchus mykiss - Critical habitat, Central Valley steelhead (X)  (NMFS) 
Oncorhynchus tshawytscha - Central Valley spring-run chinook salmon (T)  (NMFS) 
Oncorhynchus tshawytscha - Critical Habitat, Central Valley spring-run chinook (X)  (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, winter-run chinook salmon (X)  (NMFS) 
Oncorhynchus tshawytscha - winter-run chinook salmon, Sacramento River (E)  (NMFS) 
 
Amphibians 
Ambystoma californiense - California tiger salamander, central population (T)  
Ambystoma californiense - Critical habitat, CA tiger salamander, central population (X)  
Rana aurora draytonii - California red-legged frog (T)  
 
Reptiles 
Thamnophis gigas - giant garter snake (T)  
 
Birds 
Haliaeetus leucocephalus - bald eagle (T)  
Strix occidentalis caurina - northern spotted owl (T)  
 
Plants 
Cordylanthus palmatus - palmate-bracted bird's-beak (E)  
Neostapfia colusana - Colusa grass (T)  
Neostapfia colusana - Critical habitat, Colusa grass (X)  
Tuctoria mucronata - Critical habitat, Solano grass (=Crampton's tuctoria) (X)  
Tuctoria mucronata - Solano grass (=Crampton's tuctoria) (E)  
 
Candidate Species 
 
Fish 
Oncorhynchus tshawytscha - Central Valley fall/late fall-run chinook salmon (C) (NMFS) 
Oncorhynchus tshawytscha - Critical habitat, Central Valley fall/late fall-run chinook (C) 
(NMFS) 
 
Birds 
Coccyzus americanus occidentalis - Western yellow-billed cuckoo (C)  
 

Key: 

• (E) Endangered - Listed as being in danger of extinction. 
• (T) Threatened - Listed as likely to become endangered within the foreseeable future. 
• (P) Proposed - Officially proposed in the Federal Register for listing as endangered or 

threatened. 
• (NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric 

Administration Fisheries Service. Consult with them directly about these species. 
• Critical Habitat - Area essential to the conservation of a species. 
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• (PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being 
proposed for it. 

• (C) Candidate - Candidate to become a proposed species. 
• (V) Vacated by a court order. Not currently in effect. Being reviewed by the Service. 
• (X) Critical Habitat designated for this species 

Important Information About Your Species List 

Important Information About Your Species List 

How We Make Species Lists 

We store information about endangered and threatened species lists by U.S. Geological Survey 
7½ minute quads. The United States is divided into these quads, which are about the size of San 
Francisco. 

The animals on your species list are ones that occur within, or may be affected by projects within, 
the quads covered by the list. 

• Fish and other aquatic species appear on your list if they are in the same watershed as 
your quad or if water use in your quad might affect them. 

• Amphibians will be on the list for a quad or county if pesticides applied in that area may 
be carried to their habitat by air currents. 

• Birds are shown regardless of whether they are resident or migratory. Relevant birds on 
the county list should be considered regardless of whether they appear on a quad list. 

Plants 

Any plants on your list are ones that have actually been observed in the area covered by the list. 
Plants may exist in an area without ever having been detected there. You can find out what's in 
the nine surrounding quads through the California Native Plant Society's online Inventory of Rare 
and Endangered Plants. 

Surveying 

Some of the species on your list may not be affected by your project. A trained biologist or 
botanist, familiar with the habitat requirements of the species on your list, should determine 
whether they or habitats suitable for them may be affected by your project. We recommend that 
your surveys include any proposed and candidate species on your list. 

For plant surveys, we recommend using the Guidelines for Conducting and Reporting Botanical 
Inventories. The results of your surveys should be published in any environmental documents 
prepared for your project. 

Your Responsibilities under the Endangered Species Act 

All animals identified as listed above are fully protected under the Endangered Species Act of 
1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of a 
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federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue, hunt, 
shoot, wound, kill, trap, capture, or collect" any such animal. 

Take may include significant habitat modification or degradation where it actually kills or injures 
wildlife by significantly impairing essential behavioral patterns, including breeding, feeding, or 
shelter (50 CFR §17.3).  

Take incidental to an otherwise lawful activity may be authorized by one of two procedures: 

• If a Federal agency is involved with the permitting, funding, or carrying out of a project 
that may result in take, then that agency must engage in a formal consultation with the 
Service.  

• During formal consultation, the Federal agency, the applicant and the Service work 
together to avoid or minimize the impact on listed species and their habitat. Such 
consultation would result in a biological opinion by the Service addressing the anticipated 
effect of the project on listed and proposed species. The opinion may authorize a limited 
level of incidental take. 

• If no Federal agency is involved with the project, and federally listed species may be 
taken as part of the project, then you, the applicant, should apply for an incidental take 
permit. The Service may issue such a permit if you submit a satisfactory conservation 
plan for the species that would be affected by your project. 

• Should your survey determine that federally listed or proposed species occur in the area 
and are likely to be affected by the project, we recommend that you work with this office 
and the California Department of Fish and Game to develop a plan that minimizes the 
project's direct and indirect impacts to listed species and compensates for project-related 
loss of habitat. You should include the plan in any environmental documents you file. 

Critical Habitat

When a species is listed as endangered or threatened, areas of habitat considered essential to its 
conservation may be designated as critical habitat. These areas may require special management 
considerations or protection. They provide needed space for growth and normal behavior; food, 
water, air, light, other nutritional or physiological requirements; cover or shelter; and sites for 
breeding, reproduction, rearing of offspring, germination or seed dispersal. 

Although critical habitat may be designated on private or State lands, activities on these lands are 
not restricted unless there is Federal involvement in the activities or direct harm to listed wildlife. 

If any species has proposed or designated critical habitat within a quad, there will be a separate 
line for this on the species list. Boundary descriptions of the critical habitat may be found in the 
Federal Register. The information is also reprinted in the Code of Federal Regulations (50 CFR 
17.95). See our critical habitat page for maps. 

Candidate Species 

We recommend that you address impacts to candidate species. We put plants and animals on our 
candidate list when we have enough scientific information to eventually propose them for listing 
as threatened or endangered. By considering these species early in your planning process you 
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may be able to avoid the problems that could develop if one of these candidates was listed before 
the end of your project. 

Wetlands 

If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined by 
section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you will 
need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland habitats 
require site specific mitigation and monitoring. For questions regarding wetlands, please contact 
Mark Littlefield of this office at (916) 414-6580. 

Updates 

Our database is constantly updated as species are proposed, listed and delisted. If you address 
proposed and candidate species in your planning, this should not be a problem. However, we 
recommend that you get an updated list every 90 days. That would be July 18, 2006. 
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Appendix B.  Special-status Species with the Potential to Occur in the Project Area  

Potential Occurrence by Site2

Species  
Status1

Federal/St
ate/CNPS 

Distribution  
     

Habitat Association
26.9 34.5 72.2 99.3 123.5

Likelihood of 
Occurrence in the 

Project Area 

Invertebrates 

Antioch Dunes anthicid 
beetle   

   Anthicus anthiochensis 

SC/–/–  

     

Population in Antioch
Dunes believed extinct; 
now known only from 
Grand Island and in and 
around Sandy Beach 
County Park, 
Sacramento County. 

Loose sand on sand 
bars and sand dunes. 

x

Outside the species’ 
known range.  No 
suitable habitat in the 
project areas. 

Conservancy fairy shrimp 
Branchinecta conservatio 

E/–/– Disjunct occurrences in 
Solano, Merced, 
Tehama, Ventura, 
Butte, and Glenn 
counties. 

Large, deep vernal 
pools in annual 
grasslands. x     x x x x

No suitable habitat in 
the project areas. 

Delta green ground beetle 
   Elapharus viridus 

T/–/– Restricted to Olcott 
Lake and other vernal 
pools at Jepson Prairie 
Preserve, Solano 
County. 

Sparsely vegetated 
edges of vernal lakes 
and pools; occur up to 
250 feet from pools. 

x     x

No suitable habitat in 
the project areas. 

Mid-valley fairy shrimp 
Brachinecta 

   sp. Amid-valley 

SC/–/–  
     

California’s Central
Valley. 

Vernal pools in annual 
grasslands. x

No suitable habitat in 
the project areas. 



FINAL                                                                 Environmental Assessment/Initial Study for Five Critical Erosion Site    
__________________________________________________________________________________________________________________Sacramento River Bank Protection Project 
 
Appendix B.  Continued 

____________________________________________________________________________________________________________ 
June 2006            Stillwater Sciences 
Appendix B Special Status Species List.doc 

B-2 

Potential Occurrence by Site2

Species  
Status1

Federal/St
ate/CNPS 

Distribution Habitat Association 
26.9 34.5 72.2 99.3 123.5 

Likelihood of 
Occurrence in the 

Project Area 

Sacramento anthicid beetle 
Anthicus sacramento 

SC/–/– Dune areas at mouth of 
Sacramento River; 
western tip of Grand 
Island, Sacramento 
County; upper Putah 
Creek and dunes near 
Rio Vista, Solano 
County; Ord Ferry 
Bridge, Butte County. 

Found in sand slip-
faces among willows; 
associated with 
riparian and other 
aquatic habitats. x     x

No suitable habitat in 
the project areas. 

Valley elderberry longhorn 
beetle 
Desmocerus californicus 
dimorphus 

T/–/–  

     

Streamside habitats
below 3,000 feet 
throughout the Central 
Valley. 

Riparian and oak 
savanna habitats with 
elderberry shrubs; 
elderberries are the 
host plant. 

x x x x x

Within the species 
known range.  Suitable 
habitat may be present 
in the project areas. 

Vernal pool fairy shrimp 
Branchinecta lynchi 

T/–/– Central Valley, central 
and south Coast Ranges 
from Tehama County to 
Santa Barbara County.  
Isolated populations 
also in Riverside 
County. 

Vernal pools; also 
found in sandstone 
rock outcrop pools. 

x     x x x x

No suitable habitat in 
the project areas. 

Vernal pool tadpole shrimp 
Lepidurus packardi 

E/–/– Shasta County south to 
Merced County. 

Vernal pools and 
ephemeral stock 
ponds. 

x     x x x x
No suitable habitat in 
the project areas. 
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Fish 

Sacramento River winter-
run Chinook salmon 
Oncorhynchus 
tshawytscha 

E/CE/– Sacramento River and 
San Joaquin Estuary 

Mainstem river 
reaches with cool 
water and available 
spawning gravel; rear 
five to ten months in 
the river and estuary; 
migrate to the ocean to 
feed and grow until 
sexually mature. 

x     x x x x

Within the species 
known range. Rearing 
and migratory habitat 
present in the project 
areas. 

Spring-run Chinook 
salmon 
Oncorhynchus 
tshawytscha 

T/CT/– 

     

Central Valley Spring-
run includes 
populations spawning 
in the Sacramento 
River and its tributaries 
(Deer, Mill, Antelope, 
Battle, Beegum, Butte, 
and Big Chico Creeks) 
and the Feather and 
Yuba Rivers. 

Low- to mid-elevation 
rivers and streams 
with cold water, clean 
gravel of appropriate 
size for spawning and 
adequate rearing 
habitat; typically rear 
in fresh water for one 
or more years before 
migrating to the ocean. 

x x x x x

Within the species 
known range.  Rearing 
and migratory habitat 
present in the project 
areas. 

Central Valley fall and late 
fall-run Chinook salmon 
Oncorhynchus 
tshawytscha 

C/CSC/–  

     

Sacramento, Feather
and Yuba Rivers, Battle 
Cottonwood, Clear, and 
Mill creeks.  

Low elevation 
mainstem rivers and 
tributaries with cool 
water, deep pools, and 
suitable spawning 
gravel; migrate to the 
ocean to feed and 
grow until sexually 
mature. 

x x x x x

Within the species 
known range.  Rearing 
and migratory habitat 
present in the project 
areas. 
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Central Valley steelhead 
Oncorhynchus mykiss 

T/–/– Sacramento River and 
its tributaries; San 
Joaquin River and its 
tributaries. 

Rivers and streams 
with cold water, clean 
gravel of appropriate 
size for spawning, and 
suitable rearing 
habitat; typically rear 
in fresh water for one 
or more years before 
migrating to the ocean. 

x x x x x

Within the species 
known range.  Rearing 
and migratory habitat 
present in the project 
areas. 

Delta smelt 
Hypomesus 
transpacificus 

T/CT/– Lower reaches of 
Sacramento and Napa 
rivers.  The Delta 
including Suisun Bay, 
Goodyear, Suisun, 
Cutoff, First Mallard, 
and Montezuma 
sloughs. 

Estuarine or brackish 
waters up to 18 parts 
per thousand (ppt); 
spawn in shallow 
brackish water 
upstream of the 
mixing zone (zone of 
saltwater-freshwater 
interface) where 
salinity is around 2 
ppt. 

x     x x x x

At the upper end of the 
species range.  Only 
occasionally present. 

Sacramento splittail 
Pogonichthys 
macrolepidotus 

D/CSC/– Lower portions of the 
Napa, Petaluma, 
Sacramento and San 
Joaquin rivers. 
Sacramento–San 
Joaquin Delta including 
Suisun Bay, Suisun 
Marsh. 

Low elevation 
mainstem rivers and 
estuaries with low to 
moderate salinity (0-
18 ppt); shallow, 
flooded vegetated 
habitat for spawning 
and foraging. 

x     x x x x

Within the species 
known range. 



FINAL                                                                 Environmental Assessment/Initial Study for Five Critical Erosion Site    
__________________________________________________________________________________________________________________Sacramento River Bank Protection Project 
 
Appendix B.  Continued 

____________________________________________________________________________________________________________ 
June 2006            Stillwater Sciences 
Appendix B Special Status Species List.doc 

B-5 

  

    

Green sturgeon 
Acipenser medirostris 

T/CSC/– Sacramento and
Klamath rivers. 

Large mainstem rivers 
with cool water and 
cobble, clean sand, or 
bedrock for spawning. 

 Within the species 
known range.  Suitable 
habitat present in the 
project areas. 
 
May not be accounted 
for by USFWS, 
CNDDB, or NMFS 
data sources due to the 
recent federal listing on 
7 April 2006. 

Sacramento perch 
Archoplites interruptus 
 

–/CSC/–       Historically found
throughout the Central 
Valley and low 
elevation rivers. 
Currently in their 
native, low elevation 
habitat, they exist in 
Clear Lake, Almeda 
Creek, Central Valley 
reservoirs, and farm 
ponds. Introduced into 
higher elevations, 
populations have 
established in reservoirs 
and the Klamath, Pit, 
Walker, Mono, and 
Owens River 
watersheds.  
 

Rivers, lakes, 
reservoirs, and farm 
ponds with warm 
water, high turbidity, 
and beds of rooted, 
submerged, and 
emergent vegetation. 

x 

Found in Lake
Greenhaven (Brickyard 
Pond) in 1970s, 
although not expected 
to currently inhabit the 
pond.  Recent surveys 
have not documented 
Sacramento perch in 
the Sacramento River; 
unlikely to occur in the 
Project area (Patrick 
Crain, UC Davis, 
California, pers. 
comm., April 2006). 
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Amphibians 

California red-legged frog 
Rana draytonii 

T/CSC/– Found along the coast 
and coastal mountain 
ranges of California 
from Marin County to 
San Diego County and 
in the Sierra Nevada 
from Tehama County to 
Fresno County. 

Permanent and 
semipermanent 
aquatic habitats, such 
as creeks and cold-
water ponds, with 
emergent and 
submergent 
vegetation.  May 
aestivate in rodent 
burrows or cracks 
during dry periods. 

x     x x x x

No suitable habitat in 
the project areas. 

California tiger salamander 
Ambystoma californiense 

CS/CSC/–  

     

Central Valley,
including Sierra 
Nevada foothills, up to 
approximately 1,000 
feet, and coastal region 
from Butte County 
south to northeastern 
San Luis Obispo 
County. 

Small ponds, lakes, or 
vernal pools in 
grasslands and oak 
woodlands for larvae; 
rodent burrows, rock 
crevices, or fallen logs 
for cover for adults 
and for summer 
dormancy. 

x x x x x

No suitable habitat in 
the project areas. 
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Reptiles 

Giant garter snake 
Thamnophis gigas 

T/CT/– Central Valley from the 
vicinity of Burrel in 
Fresno County north to 
near Chico in Butte 
County; has been 
extirpated from areas 
south of Fresno. 

Sloughs, canals, low- 
gradient streams and 
freshwater marsh 
habitats where there is 
a prey base of small 
fish and amphibians; 
also found in irrigation 
ditches and rice fields; 
requires grassy banks 
and emergent 
vegetation for basking 
and areas of high 
ground protected from 
flooding during 
winter. 

x     x x x x

No suitable habitat in 
the project areas except 
at RM 123.5 where an 
adjacent canal is 
proximal to the work 
site. 

Silvery legless lizard 
Anniella pulchra pulchra 

SC/CSC/– Along the Coast, 
Transverse, and 
Peninsular ranges from 
Contra Costa County to 
San Diego County with 
spotty occurrences in 
the San Joaquin Valley. 

Habitats with loose 
soil for burrowing or 
thick duff or leaf litter; 
often forages in leaf 
litter at plant bases; 
may be found on 
beaches, sandy 
washes, and in 
woodland, chaparral, 
and riparian areas. 

x     

Outside the species’ 
known range.  No 
suitable habitat in the 
project areas. 
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Western pond turtle 
Clemmys marmorata 

SC/CSC/– Northwestern 
subspecies occurs from 
the Oregon border of 
Del Norte and Siskiyou 
Counties south along 
the coast to San 
Francisco Bay, inland 
through the Sacramento 
Valley, and on the 
western slope of Sierra 
Nevada. 
Southwestern 
subspecies occurs along 
the central coast of 
California east to the 
Sierra Nevada and 
along the southern 
California coast inland 
to the Mojave and 
Sonora Deserts; range 
overlaps with that of 
the northwestern pond 
turtle throughout the 
Delta and in the Central 
Valley. 

Occupies ponds, 
marshes, pools in 
slow-flowing rivers, 
streams, and irrigation 
canals with muddy or 
rocky bottoms and 
with watercress, 
cattails, water lilies, or 
other aquatic 
vegetation in 
woodlands, 
grasslands, and open 
forests. 
 

x x x

No suitable habitat in 
the project areas. 
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Birds 

Aleutian Canada goose 
Branta canadensis 
leucopareia 

SC/–/–  

     

The entire population
winters in Butte Sink, 
then moves to Los 
Banos, Modesto, the 
Delta, and East Bay 
reservoirs; stages near 
Crescent City during 
spring before migrating 
to breeding grounds. 

Roosts in large 
marshes, flooded 
fields, stock ponds, 
and reservoirs; forages 
in pastures, meadows, 
and harvested 
grainfields; corn is 
especially preferred. 

x x

No suitable habitat in 
the project areas. 

Bald eagle 
Haliaeetus leucocephalus 

T, PR/CE, 
FP 

Nests in Siskiyou, 
Modoc, Trinity, Shasta, 
Lassen, Plumas, Butte, 
Tehama, Lake, and 
Mendocino counties 
and in the Lake Tahoe 
basin.  Reintroduced 
into central coast.  
Winter range includes 
the rest of California, 
except the southeastern 
deserts, very high 
altitudes in the Sierra 
Nevada, and east of the 
Sierra Nevada south of 
Mono County. 

In western North 
America, nests and 
roosts in coniferous 
forests within 1 mile 
of a lake, reservoir, 
stream, or the ocean. 

x     x x x x

May occur in the 
project area during 
migration or winter.  
No suitable nesting 
habitat in the project 
areas. 
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Bank swallow 
Riparia riparia 

SC/CT/– Occurs along the 
Sacramento River from 
Tahama County to 
Sacramento County, 
along the Feather and 
lower American Rivers, 
in the Owens Valley; 
and in the plains east of 
the Cascade Range in 
Modoc, Lassen, and 
northern Siskiyou 
Counties.  Small 
populations near the 
coast from San 
Francisco County to 
Monterey County. 

Nests in bluffs or 
banks, usually 
adjacent to water, 
where the soil consists 
of sand or sandy loam. 

x x x x

Suitable habitat exists 
at Rm 123.5, although 
the species was not 
observed during field 
surveys. 
 
. 

California black rail 
Laterallus jamaicensis 
coturniculus 

SC/CT, 
FP/– 

Permanent resident in 
the San Francisco Bay 
and eastward through 
the Delta into 
Sacramento and San 
Joaquin Counties; small 
populations in Marin, 
Santa Cruz, San Luis 
Obispo, Orange, 
Riverside, and Imperial 
counties. 

Tidal salt marshes 
associated with heavy 
growth of pickleweed; 
also occurs in brackish 
marshes or freshwater 
marshes at low 
elevations. 

x     

No suitable habitat in 
the project areas. 
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Cooper’s hawk 
Accipiter cooperii 

SC/–/– Throughout California 
except high altitudes in 
the Sierra Nevada.  
Winters in the Central 
Valley, southeastern 
desert regions, and 
plains east of the 
Cascade Range. 

Nests in a wide variety 
of habitat types, from 
riparian woodlands 
and digger pine-oak 
woodlands through 
mixed conifer forests. 

x

Suitable habitat occurs 
at each of the project 
sites, although the 
species was not 
observed during field 
surveys. 

Lawrence’s goldfinch 
Carduelis lawrencei 

SC/–/– Erratic and localized in 
occurrence in foothills 
surrounding the Central 
Valley, Santa Clara 
County, coastal slope 
south of Monterey 
County, and along the 
western edge of the 
southern California 
deserts. 

Occurs in open oak 
and other arid 
woodland and 
chaparral habitats near 
water.    x  

No suitable habitat in 
project areas. 

Mountain plover 
Charadrius montanu 

SC/CSC/– Does not breed in 
California; in winter, 
found in the Central 
Valley south of Yuba 
County, along the coast 
in parts of San Luis 
Obispo, Santa Barbara, 
Ventura, and San Diego 
Counties; parts of 
Imperial, Riverside, 
Kern, and Los Angeles 
Counties . 

Occupies open plains 
or rolling hills with 
short grasses or very 
sparse vegetation; 
nearby bodies of water 
are not needed; may 
use newly plowed or 
sprouting grainfields. 

x     x x x

No suitable habitat in 
the project areas. 
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Purple martin 
Progne subis 

–/CSC/– An uncommon to rare, 
local summer resident 
in a variety of wooded, 
low-elevation habitats 
throughout California.   

Inhabits woodlands, 
low elevation 
coniferous forest of 
douglas-fir, ponderosa 
pine, and Monterey 
pine.   

x

No suitable habitat in 
the project areas. 

Swainson’s hawk 
Buteo swainsoni 

SC/CT/–  

     

Lower Sacramento and
San Joaquin Valleys, 
the Klamath Basin, and 
Butte Valley.  Highest 
nesting densities occur 
near Davis and 
Woodland, Yolo 
County. 

Nests in oaks or 
cottonwoods in or near 
riparian habitats.  
Forages in grasslands, 
irrigated pastures, and 
grain fields. 

x x x x x

No suitable habitat at 
RMs 26.9 and 99.3. 
Suitable habitat and 
species observed at 
RMs 34.5, 72.2, 123.5.    

Tricolored blackbird 
Agelaius tricolor 

SC/CSC/– Permanent resident in 
the Central Valley from 
Butte County to Kern 
County.  Breeds at 
scattered coastal 
locations from Marin 
County south to San 
Diego County; and at 
scattered locations in 
Lake, Sonoma, and 
Solano counties.  Rare 
nester in Siskiyou, 
Modoc, and Lassen 
counties. 

Nests in dense 
colonies in emergent 
marsh vegetation, such 
as tules and cattails, or 
upland sites with 
blackberries, nettles, 
thistles, and 
grainfields.  Habitat 
must be large enough 
to support 50 pairs.  

x     x x x x

No suitable habitat in 
the project areas. 



FINAL                                                                 Environmental Assessment/Initial Study for Five Critical Erosion Site    
__________________________________________________________________________________________________________________Sacramento River Bank Protection Project 
 
Appendix B.  Continued 

____________________________________________________________________________________________________________ 
June 2006            Stillwater Sciences 
Appendix B Special Status Species List.doc 

B-13 

     

Western snowy plover 
   Charadrius alexandrinus 

nivosus 

T/CSC/– Common on sandy 
marine and estuarine 
shores.  Also occurs at 
isolated sites on the 
shores of alkali lakes in 
northeastern California, 
in the Central Valley, 
and southeastern 
deserts.  Federal listing 
applies only to the 
Pacific coastal 
population.   

Sandy beaches, salt 
pond levees, and 
shores of alkali lakes.  
Needs sandy, gravelly, 
or friable soils for 
nesting.   x

No suitable habitat in 
the project areas. 

Western burrowing owl 
Athene cunicularia 
hypugea 

SC/CSC/–  

     

Lowlands throughout
California, including 
the Central Valley, 
northeastern plateau, 
southeastern deserts, 
and coastal areas.  Rare 
along south coast. 

Level, open, dry, 
heavily grazed or low- 
stature grassland or 
desert vegetation with 
available burrows. 

x x x x

No suitable habitat in 
the project areas. 

Western yellow-billed 
cuckoo 
Coccyzus americanus 
occidentalis 

–/CE/– Nests along the upper 
Sacramento, lower 
Feather, south fork of 
the Kern, Amargosa, 
Santa Ana, and 
Colorado rivers. 

Wide, dense riparian 
forests with a thick 
understory of willows 
for nesting; sites with 
a dominant 
cottonwood overstory 
are preferred for 
foraging; may avoid 
valley-oak riparian 
habitats where scrub 
jays are abundant. 

x     x x x x

No suitable habitat in 
the project areas. 
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White-faced ibis 
Plegadis chihi 

SC/CSC/– Both resident and
winter populations on 
the Salton Sea and in 
isolated areas in 
Imperial, San Diego, 
Ventura, and Fresno 
counties; breeds at 
Honey Lake, Lassen 
County, at Mendota 
Wildlife Management 
Area, Fresno County, 
and near Woodland, 
Yolo County. 

Prefers freshwater 
marshes with tules, 
cattails, and rushes, 
but may nest in trees 
and forage in flooded 
agricultural fields, 
especially flooded rice 
fields. 

x x

No suitable habitat in 
the project areas. 

White-tailed kite 
Elanus leucurus 

SC/FP/– Lowland areas west of 
Sierra Nevada from the 
head of the Sacramento 
Valley south, including 
coastal valleys and 
foothills to western San 
Diego County at the 
Mexico border. 

Low foothills or valley 
areas with valley or 
live oaks, riparian 
areas, and marshes 
near open grasslands 
for foraging. 

x     x

Suitable habitat occurs 
at each of the project 
sites, although the 
species was not 
observed during field 
surveys. 

Mammals 

American badger 
   Taxidea taxus 
 

SC/–/–  

     

Uncommon, permanent
resident found 
throughout he state, 
except in the northern 
North Coast area. 

Most abundant in 
drier, open stages of 
most shrub, forest, and 
herbaceous habitats, 
with friable soils.   

x x x x

No suitable habitat in 
project areas. 
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   x  

Pallid bat 
   Antrozous pallidus 

–/CSC/– This species occurs 
throughout California 
in a variety of habitats 
from desert to redwood 
forest, up to 3,000 m in 
the southern Sierra 
Nevada, and up to mid 
elevations in the central 
and northern Sierra 
Nevada.  Pallid bats are 
scarce and local over 
2,000 m and are absent 
at high elevations in the 
Sierra Nevada. 
 

Deserts, grasslands, 
shrublands, 
woodlands, and 
forests.  Most common 
in open, dry habitats 
with rocky areas for 
roosting.   

No suitable habitat in 
the project areas. 

San Joaquin pocket mouse 
Perognathus inornatus 

SC/–/– Occurs throughout the 
San Joaquin Valley and 
in the Salinas Valley. 

Favors grasslands and 
scrub habitats with 
fine-textured soils.    x  

Outside the species 
known range.  No 
suitable habitat in the 
project areas. 
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Plants 

Suisun Marsh aster 
Aster lentus 

  – / – / 1B Sacramento–San 
Joaquin Delta, Suisun 
Marsh, Suisun Bay, and 
Contra Costa, Napa, 
Sacramento, San 
Joaquin, and Solano 
counties. 

Brackish and 
freshwater marshes 
and swamps; often 
associated with 
Phragmites spp. 
(reed), Scirpus spp. 
(tules), Rubus spp. 
(blackberry), and 
Typha spp. (cattails). 
Elevation: 0–3 m 

x     x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May–
November  

Ferris’s milk-vetch 
Astragalus tener var. 
ferrisiae 

– / – / 1B Butte, Colusa, Glenn, 
Solano, Sutter, and 
Yolo counties. 

Vernally mesic 
meadows and seeps; 
subalkaline flats 
within valley and 
foothill grasslands; 
usually seen in dry, 
adobe soil. 
Elevation: 5–75 m 

x     x x x

No suitable habitat in 
the project areas. 
Blooming: April–May  

Alkali milk-vetch 
Astragalus tener var. 
tener 

– / – / 1B Alameda, Contra Costa, 
Merced, Monterey, 
Napa, San Benito, 
Santa Clara, San 
Francisco, San Joaquin, 
Solano, Sonoma, 
Stanislaus, and Yolo 
counties. 

Playas, valley and 
foothill grasslands on 
adobe clay soils; 
alkaline vernal pools. 
Elevation:1–60 m 

     x x x x

No suitable habitat in 
the project areas. 
Blooming: March–June  
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Heartscale  
Atriplex cordulata 

– / – / 1B Alameda, Butte, Contra 
Costa, Fresno, Glenn, 
Kings, Kern, Madera, 
Merced, San Joaquin, 
Solano, Stanislaus, 
Tulare, and Yolo 
counties. 

Chenopod scrub; 
meadows and seeps; 
valley and foothill 
grassland in sandy, 
saline or alkaline soils. 
Elevation: 1–375 m 

x

No suitable habitat in 
the project areas. 
Blooming: April–
October 

Brittlescale 
Atriplex depressa 

– / – / 1B Alameda, Contra Costa, 
Colusa, Fresno, Glenn, 
Merced, Solano, 
Tulare, and Yolo 
counties. 

Chenopod scrub; 
meadows and seeps; 
valley and foothill 
grasslands; vernal 
pools; usually in alkali 
scalds or alkali clay; 
rarely associated with 
riparian marshes or 
valley playas. 
Elevation: 1–320 m 

     x x x

Unlikely present; 
primary suitable habitat 
present in the project 
areas, although other 
potentially suitable 
habitat is present at the 
sites. 
Blooming: May– 
October 

San Joaquin spearscale 
Atriplex joaquiniana 

– / – / 1B Western edge of 
Central Valley in 
Alameda, Contra Costa, 
Colusa, Fresno, Glenn, 
Merced, Monterey, 
Napa, Sacramento, San 
Benito, Santa Clara, 
San Joaquin, San Luis 
Obispo, Solano, Tulare, 
and Yolo counties. 

Chenopod scrub; 
meadows and seeps; 
playas; valley and 
foothill grassland in 
alkaline soils; often 
associated with 
Distichilis spp. 
(saltgrass) and 
Frankenia spp. 
(heath).   
Elevation: 1–835 m 

x     x x x x

No suitable habitat in 
the project areas. 
Blooming: April–
October 
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Bristly sedge 
Carex comosa 

– / – / 2 Contra Costa, Lake, 
Mendocino, 
Sacramento, San 
Bernardino, Santa Cruz, 
San Francisco, Shasta, 
San Joaquin, and  
Sonoma counties; 
Idaho, Oregon, 
Washington and 
elsewhere. 

Coastal prairie, 
Marshes and swamps 
of lake margins, valley 
and foothill 
grasslands.  
Elevation: 0–625 m 

x x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May–
September 

Soft bird’s-beak 
Cordylanthus mollis ssp. 
mollis 

E/CR/1B  

x     

Contra Costa, Marin,
Napa, Sacramento, 
Solano, and Sonoma 
counties. 

Coastal salt marshes 
and swamps; 
associated with 
Distichilis spp., 
Salicornia spp. 
(pickleweed), and 
Frankenia spp. 
Elevation: 0–3 m 

No suitable habitat in 
the project areas. 
Blooming: July–
November 

Palmate-bracted bird’s-
beak 
Cordylanthus palmatus 

E/CE/1B  

     

Contra Costa, Marin,
Napa, Sacramento, 
Solano, and Sonoma 
counties. 

Chenopod scrub; 
valley and foothill 
grasslands; usually on 
alkaline soils; 
associated with 
Distichilis spp. and 
Frankenia spp. 
Elevation: 5–155 m 

x x x

No suitable habitat in 
the project areas. 
Blooming: May–
October 

Dwarf downingia 
Downingia pusilla 

– / – / 2 Fresno, Merced, 
Mariposa, Napa, Placer, 
Sacramento, Solano, 
Sonoma, Stanislaus, 
Tehama, Yuba counties 
and South America. 

Mesic valley and 
foothill grasslands; 
vernal pools and lake 
margins. 
Elevation: 1–445 m 

x     x

No suitable habitat in 
the project areas. 
Blooming: March–May 
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Round-leaved filaree 
Erodium macrophyllum 

– / – / 2 Alameda, Butte, Contra 
Costa, Colusa, Fresno, 
Glenn, Kings, Kern, 
Lake, Lassen, Los 
Angeles, Merced, 
Monterey, Napa, 
Riverside, Santa 
Barbara, San Benito, 
Santa Cruz Isl., San 
Diego, San Joaquin, 
San Luis Obispo, San 
Mateo, Solano, 
Sonoma, Stanislaus, 
Tehama, Ventura and 
Yolo counties; Baja 
California, and Oregon. 

Cismontane 
woodland; 
valley and foothill 
grassland; in clay 
soils. 
Elevation: 15–1200 m 

x x

No suitable habitat in 
the project areas. 
Blooming: March–May 

Rose-mallow 
Hibisucs lasiocarpus 

– / – / 2 Within the Delta 
watershed; Butte, 
Contra Costa, Colusa, 
Glenn, Sacramento, San 
Joaquin, Solano, Sutter, 
and Yolo counties. 

Freshwater marshes 
and swamps; soaked 
river banks and low 
peat islands in 
sloughs.   
Elevation 0–120 m 

x     x x x x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: June–
September 

Carquinez golden bush 
Isocoma arguta 

– / – / 1B Contra Costa and 
Solano counties. 

Alkaline soils in 
valley and foothill 
grasslands; on low 
benches near 
drainages and on tops 
and sides of mounds in 
swale habitat. 
Elevation: 1–20 m 

x     x

No suitable habitat in 
the project areas. 
Blooming: August–
September 
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Northern California black 
walnut  
Juglans hindsii 

– / – / 1B Native stands in Contra 
Costa, Lake, Napa, 
Sacramento, Solano, 
and Yolo counties. 

Riparian forest; 
riparian woodland; 
deep alluvial soils 
associated with a 
creek or stream.  
Elevation: 0–440 m 

x x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: April–May 

Delta tule pea  
Lathyrus jepsonii var. 
jepsonii 

– / – / 1B Central Valley 
(especially the San 
Francisco Bay region); 
Alameda, Contra Costa, 
Napa, Sacramento, 
Santa Clara, San 
Joaquin, and Solano 
counties. 
 

Edges of freshwater 
and brackish marshes 
and swamps; often 
associated with Typha 
spp., Aster lentus, 
Rosa californica 
(California wildrose), 
Jucus spp. (rushes), 
and Scirpus spp. 
Elevation: 0–4 m 

x     x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May–
September 

Colusa layia 
Layia septentrionalis 

– / – / 1B Colusa, Glenn, Lake, 
Mendocino, Napa, 
Sonoma, Sutter, 
Tehama, and Yolo 
counties. 

Chaparral; cismontane 
woodland, valley and 
foothill grassland in 
sandy soils or 
serpentinite. 
Elevation: 100–1,095 
m 

     x x

No suitable habitat in 
the project areas. 
Blooming: April–May 
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Legenere 
Legenere limosa 

– / – / 1B Primarily located in the 
lower Sacramento 
Valley, also from north 
Coast Ranges, northern 
San Joaquin Valley and 
the Santa Cruz 
mountains; Lake, Napa, 
Placer, Sacramento, 
Santa Clara, Shasta, 
San Joaquin, San 
Mateo, Solano, 
Sonoma, Stanislaus, 
Tehama, and Yuba 
counties. 

Vernal pools. 
Elevation: 1–800 m 

x

No suitable habitat in 
the project areas. 
Blooming: April–June 

Heckard’s pepper-grass 
Lepidium latipes var. 
heckardii 

– / – / 1B Glenn, Solano, and 
Yolo counties. 

Alkanine flats of 
valley and foothill 
grasslands; sometimes 
vernal pool edges.   
Elevation: 10–200 m 

x     x x x x

No suitable habitat in 
the project areas. 
Blooming: March–May 

Wooly-headed lessingia 
Lessingia hololeuca 

– / – / 3 Alameda, Monterey, 
Marin, Napa, Santa 
Clara, San Mateo, 
Solano, Sonoma, and 
Yolo counties. 

Broadleafed upland 
forest; coastal scrub; 
lower montane 
coniferous forest; 
valley and foothill 
grassland; in clay soils 
and serpentinite. 
Elevation: 15–305 m 

     x x

No suitable habitat in 
the project areas. 
Blooming: June– 
October 
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Mason’s lilaeopsis  
Lilaeopsis masonii 

– / CR / 1B Southern Sacramento 
Valley, Sacramento–
San Joaquin Delta, 
northeast San Francisco 
Bay area; Alameda, 
Contra Costa, Napa, 
Sacramento, San 
Joaquin, and Solano 
counties. 

Brackish or freshwater 
marshes and swamps; 
riparian scrub; in 
muddy or silty soil 
formed through river 
deposition or river 
bank erosion. 
Elevation: 0–10 m 

x x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: April–
November 

Delta mudwort 
Limosella subulata 

– / – / 2 Primarily located in the 
Delta; Contra Costa, 
Sacramento, San 
Joaquin, and Solano 
counties, and Oregon. 

Marshes and swamps; 
mud banks of the delta 
in marshy or scrubby 
riparian associations; 
often associated with 
Lilaeopsis masonii. 
Elevation: 0–3 m 

x     x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May–
August 

Veiny monardella 
Monardella douglasii 
ssp. venosa 

– / – / 1B Butte, Sutter, and 
Tuolumne counties. 

Cismontane 
woodland; valley and 
foothill grassland; in 
heavy clay soils. 
Elevation: 60–140 m 

   x  

No suitable habitat in 
the project areas. 
Blooming: April–July 

Baker’s navarretia 
Navarretia leucocephala 
ssp. bakeri 

– / – / 1B Colusa, Lake, 
Mendocino, Marin, 
Napa, Solano, Sonoma, 
Tehama, and Yolo 
counties. 

Cismontane 
woodland; lower 
montane coniferous 
forest; meadows and 
seeps; valley and 
foothill grasslands; 
mesic vernal pools; 
adobe or alkaline soils.   
Elevation: 5–1740 m 

     x x x

No suitable habitat in 
the project areas. 
Blooming: April–July 
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Colusa grass 
Neostapfia colusana 

 

T/ CE/ 1B Colusa, Merced, 
Solano, Stanislaus, and 
Yolo counties. 

Usually in large or 
deep vernal pool 
bottoms in adobe soils.   
Elevation: 5–200 m 

x x

No suitable habitat in 
the project areas. 
Blooming: May–
August 

Antioch Dunes evening-
primrose 
Oenothera deltoides ssp. 
howellii 

E/ CE/ 1B Northeast San 
Francisco Bay region, 
known from three 
native occurrences; 
Contra Costa county. 

Remnant river bluffs 
and sand dunes east of 
Antioch. 
Elevation: 0–30 m 

x     

No suitable habitat in 
the project areas. 
Blooming: March–
September 

Bearded popcorn-flower 
Plagiobothrys 
hystriculus 

– / – / 1A Solano County. Mesic valley and 
foothill grasslands; 
vernal pools. 
Elevation: 10–50 m 

x     x

No suitable habitat in 
the project areas. 
Blooming: April–May 

Eel-grass pondweed 
Potamogeton 
zosteriformis 

– / – / 2 Contra Costa, Lake, 
Lassen, Modoc, and 
Shasta counties; Idaho, 
Oregon, Utah, 
Washington states. 

Assorted freshwater 
marshes and swamps.   
Elevation: 0–1,860 m x     

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: June–July 

Sanford’s arrowhead  
Sagittaria sanfordii 

– / – / 1B Scattered locations in 
Central Valley and 
Coast Ranges; Butte, 
Del Norte, Fresno, 
Kern, Merced, 
Mariposa, Orange, 
Sacramento, Shasta, 
San Joaquin, Tehama, 
and Ventura counties. 

Assorted, shallow 
freshwater marshes 
and swamps; in 
standing or slow-
moving freshwater 
ponds, marshes and 
ditches. 
Elevation: 0–610 m 

x     x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May-
October 
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x     

Marsh skullcap 
Scuttelaria galericulata 

– / – / 2 El Dorado, Lassen, 
Modoc, Nevada, Placer, 
Plumas, Shasta, 
Siskiyou, and San 
Joaquin counties; 
Oregon state. 

Lower montane 
coniferous forest; 
mesic meadows and 
seeps (mesic); marshes 
and swamps. 
Elevation: 0–2,100 m 

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: June–
September 

Blue skullcap 
Scuttelaria lateriflora 

– / – / 2 Inyo and San Joaquin 
counties; New Mexico 
and Oregon states. 

Mesic meadows and 
seeps; marshes and 
swamps. 
Elevation: 0–500 m 

x     x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: July–
September 

San Francisco campion 
Silene verecunda ssp. 
verecunda 

– / – / 1B Santa Cruz, San 
Francisco, and San 
Mateo counties. 

Coastal bluff scrub; 
chaparral, coastal 
prairie; coastal scrub; 
valley and foothill 
grassland in sandy 
soils; often on 
mudstone or shale; 
one site on serpentine. 
Elevation: 30–645 m  

   x  

No suitable habitat in 
the project areas. 
Blooming: March–June 
(can bloom as late as 
August) 

Wright’s trichocoronis 
Trichocoronis wrightii 
var. wrightii 

– / – / 2 Colusa, Merced, 
Riverside, San Joaquin, 
and Sutter counties; 
Texas. 

Alkali meadows and 
seeps; marshes and 
swamps; riparian 
forest; mud flats of 
vernal lakes; drying 
river beds. 
Elevation: 5–435 m 

     x x

Potentially present; 
suitable habitat exists in 
the project areas. 
Blooming: May–
September 

Solano grass 
Tuctoria mucronata 

E / CE/ 1B Solano and Yolo 
counties. 

Clay bottoms of 
drying vernal pools 
and lakes in valley 
grassland.  
Elevation: 5–10 m 

     x x

No suitable habitat in 
the project areas. 
Blooming: April–
August 
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1  Status: 

Federal 
E = Listed as endangered under the federal Endangered Species Act (ESA). 
T = Listed as threatened under ESA. 
C = Candidate for listing under ESA. 
SC = Species of concern under ESA. 
D = Delisted.  Status to be monitored for 5 years. 
PR = Protected under the Bald and Golden Eagle Protection Act. 
– = No federal status. 
State 
CE = Listed as endangered under the California Endangered Species Act (CESA). 
CT = Listed as threatened under CESA. 

       CR     =    Listed as rare under the California Endangered Species Act. 
 
CSC = California species of special concern. 
FP = Fully protected under California Fish and Game Code. 
R = Considered rare under California Native Plant Protection Act. 

  – = No state status. 
 CNPS 
 1A = Plants Presumed extinct in California 
 1B = Plants rare, threatened, or endangered in California and elsewhere 
 2 = Plants rare, threatened, or endangered in California, but more common elsewhere 
 3 = Plants for which more information is need to determine status 
 
2  Potential occurrence by site is indicated where a species has been documented to occur, either historically or recently, based on one or more of the databases 
searched:  the U.S. Fish and Wildlife Service (USFWS) project species list, California Department of Water Resources (DWR) field survey data, and California 
Natural Diversity Database (CNDDB) records, and the California Native Plant Society (CNPS) database. 
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Phone (916) 464-3291. FAX (916) 464-4645
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Arnold

Schwarzenegger
Governor

6 June 2006

Mike Dietl
U.S. Army Corps of Engineers
1325 J Street
Sacramento, CA 95814

ACTION ON REQUEST FOR CLEAN WATER ACT §401 WATER QUALITY CERTIFICATION
FOR DISCHARGE OF DREDGED AND/OR FILL MATERIALS FOR THE SACRAMENTO
RIVER BANK PROTECTION PROJECT FIVE CRITICAL EROSION SITES, RIVER MILES: 26.9
LEFT, 34.5 RIGHT, 72.2RIGHT, 99.3 RIGHT, AND 123.5 LEFT (WDID#5A34CROO293)YOLO,
SACRAMENTO, AND SUTTER COUNTIES

ACTION:

1. 0 Order for Standard Certification

2. . Order for Technically-conditioned Certification

3. 0 Order for Denial of Certification

WATER QUALITY CERTIFICATION STANDARD CONDITIONS:

1. This certification action is subject to modification or revocation upon administrative or judicial
review, including review and amendment pursuant to §13330 of the California Water Code and
§3867 of Title 23 of the California Code of Regulations (23 CCR).

2. This certification action is not intended and shall not be construed to apply to any discharge from any
activity involving a hydroelectric facility requiring a Federal Energy Regulatory Commission
(FERC) license or an amendment to a FERC license unless the pertinent certification application was
filed pursuant to 23 CCR subsection 3855(b) and the application specifically identified that a FERC
license or amendment to a FERC license for a hydroelectric facility was being sought.

3. The validity of any non-denial certification action shall be conditioned upon total payment of the full
fee required under 23 CCR §3833, unless otherwise stated in writing by the certifying agency.

4. Certification is valid for the duration of the described project. The U.S. Army Corps of Engineers
shall notify the Water Board in writing within 7 days of project completion.

California Environmental Protection Agency
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ADDITIONAL CONDITIONS (for Certification Action 2):

In addition to the four standard conditions, the applicant shall satisfy the following:

1. The U.S. Army Corps of Engineers shall notify the Water Board in writing of the start of any in-
water activities.

2. Except for activities permitted by the U.S. Army Corps under §404 of the Clean Water Act, soil,
silt, or other organic materials shall not be placed where such materials could pass into surface
water or surface water drainage courses.

.
3. The discharge of petroleum products or other excavatedmaterials to surface waters is prohibited.

4. Activities shall not cause turbidity increases in surface waters to exceed:

(a) where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), increases
shall not exceed 1 NTU;

(b) where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent;
(c) where natural turbidity is between 50 and 100NTUs, increases shall not exceed 10NTUs;
(d) where natural turbidity is greater than 100NTUs, increases shall not exceed 10percent.

Except that these limits will be eased during in-water working periods to allow a turbidity
increase of 15NTU over background turbidity as measured in surface waters 300 feet
downstream from the working area. In determining compliance with the above limits,
appropriate averaging periods may be applied provided that beneficial uses will be fully
protected.

5. Activities shall not cause settleable matter to exceed 0.1 ml/l in surface waters as measured in
surface waters 300 feet downstream from the project.

6. Activities shall not cause visible oil, grease, or foam in the work area or downstream.

7. All areas disturbed by project activities shall be protected from washout or erosion.

8. In the event that project activities result in the deposition of soil materials or creation of a visible
plume in surface waters, the following monitoring shall be conducted immediately upstream and
300 feet downstream of the work site and the results reported to this office within two weeks:

9. The U.S. Army Corps of Engineers shall notify the Water Board immediately if the above criteria
for turbidity, settleable matter, oil/grease, or foam are exceeded.

10. The U.S. Army Corps of Engineers shall notify the Water Board immediately of any spill of
petroleum products or other organic or earthen materials.

11. The U.S. Army Corps of Engineers must obtain coverage under the NPDES General Permit for
Storm Water Discharges Associated with Construction Activities issued by the State Water
Resources Control Board.

Parameter Unit Tvee of Sam ole Freauencv of Samole

Turbidity NTU Grab Every 4 hours during
in water work

Settleable Material mIll Grab Same as above.
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12. The U.S. Army Corps of Engineers shall submit a final mitigation monitoring plan, approved by
U.S. Fish and Wildlife Service and NOAA Fisheries, to the Water Board by 31 December 2006.

13. A NEPAlCEQA Environmental Assessment/Initial Study (EAlIS) was prepared and submitted to
the State Clearinghouse for public comment. The review period for NEPA was completed on 30
May 2006 and the review period for CEQA was completed on 5 June 2006. A NEPA Final
Finding of No Significant Impact (FONSI) will be filed by the week of 12Jlme 2006 and a
CEQA Notice of Determination (NOD) of the lead agency's approval of the project will also be
filed by the week of 12 June 2006. This water quality certification will not be effective until the
CEQA NOD is filed with the State Clearinghouse and a copy is submitted to the Water Board.

REGIONAL WATER QUALITY CONTROL BOARD CONTACT PERSON:

Robert J. Solecki, Environmental Scientist
11020 Sun Center Drive #200
Rancho Cordova, California 95670-6114
(916) 464-4684
rsolecki@waterboards.ca.gov

WATER QUALITY CERTIFICATION:

I hereby issue an order certifying that any discharge from the U.S. Army Corps of Engineers Project
(WDID #5A34CR00293) will comply with the applicable provisions of §301 ("Effluent Limitations"),
§302 ("Water Quality Related Effluent Limitations"), §303 ("Water Quality Standards and
Implementation Plans"), §306 ("National Standards of Performance"), aIid §307 ("Toxic and
Pretreatment Effluent Standards") of the Clean Water Act. This discharge is also regulated under
Regional Board Resolution No. R5-2003-0008 "Waiver of Reports of Waste Discharge and Waste
Discharge Requirements for Specific Types of Discharge: Type 12 Projectsfor which Water Quality
Certification is issued by the Regional Board, " which requires compliance with all conditions of this
Water Quality Certification.

Except insofar as may be modified by any preceding conditions, all certification actions are contingent
on (a) the discharge being limited and all proposed mitigation being completed in strict compliance with
the applicant's project description and the attached Project Information Sheet, and (b) compliance with
all applicable requirements of the Regional Water Quality Control Board's Water Quality Control Plan

(;:J~~
PAMELA C. CREEDON
Executive Officer

Enclosure: Project Information

cc: U.S. Army Corps of Engineers, Sacramento
Timothy Vendlinski, Wetlands Section Chief (WTR-8), U.S. Environmental Protection
Agency, Region 9, San Francisco
U.S. Fish & Wildlife Service, Sacramento
Oscar Balaguer, Certification Unit, State Water Resources Control Board, Sacramento
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PROJECT INFORMATION

Application Date: 17May 2006

Applicant: Mike Dietl

U.S. Army Corps of Engineers
1325 J Street
Sacramento, CA 95814

Applicant Representatives: None

Project Name: Sacramento River Bank Protection Project Five Critical Erosion Sites, River Miles: 26.9
Left, 34.5 Right, 72.2 Right, 99.3 Right, and 123.5Left

Application Number: WDID#5A34CR00293

us. Corps Application Number: In lieu of a 404 application, the U.S. Army Corps has prepared a
Section 404 (b) 1 evaluation through the Draft Environmental Assessment! Initial Study (EAlIS) for the
Sacramento River Bank Protection Project Site, Five Critical Erosion Sites at River Miles: 26.9 Left,
34.5 Right, 72.2 Right, 99.3 Right, and 123.5 Left.

Type of Project: Levee! stream bank enhancement to prevent stream bank erosion.

Project Location: Five sites located in 3 different counties at the following coordinates: River Mile
(RM) 123.5, Latitude 39.0684 and Longitude 121.8622;RM 99.3, Latitude 38.8634° and Longitude
121.7867°; RM 72.2 LatitUde38.6970 ° and Longitude 121.6330 °; RM 34.5, Latitude 38.3357 and
Longitude 121.5688; and RM 26.9, Latitude 38.2440 and Longitude 121.5124.

County: Yolo, Sacramento, and Sutter Counties

Receiving Water(s) (hydrologic unit): SacramentoRiver, Colusa Basin Hydrologic Unit #520.10,
Sycamore-Sutter HA; Sacramento River, Valley Putah-Cache Hydrologic Unit #511.20, Lower Putah
Creek HA; and Sacramento River, Sacramento Delta Hydrologic Unit # 510.00.

Water Body Type: Riparian, River, Streambed

Designated Beneficial Uses: The Basin Plan for the Central Valley Regional Board has designated
beneficial uses for surface and ground waters ~ithin the region. Beneficial uses that could be impacted
by the project include: Municipal and Domestic Water Supply (MUN); Agricultural Supply (AGR);
Industrial Supply (IND), Hydropower Generation (POW); Groundwater Recharge, Water Contact
Recreation (REC-I); Non-contact Water Recreation (REC-2); Warm Freshwater Habitat (WARM); Cold
Freshwater Habitat (COLD); and Wildlife Habitat (WILD).

Project Description (purpose!goal): The U.S. Army Corps of Engineers (the Corps) and the State of
California Reclamation Board (Rec Board) propose to implement bank protection measures to prevent
ongoing stream bank erosion at five critically eroding sites along the Sacramento River. The five sites
are RM 26.9, RM 34.5, RM 72.2, RM 99.3, and RM 123.5 along the Sacramento River in Yolo,
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Sacramento, and Sutter counties. These sites are part of the 24 critical erosion sites in Governor
Schwarzenegger's 24 February 2006 Declaration of State of Emergency for the California Levee System
(7 March 2006 Executive Order S-O1-06). The Governor's declaration also directed that additional levee
erosion sites be evaluated. After the evaluation, five additional sites were determined to be critical and
were added to the list of critical erosion sites resulting in a total of29 critical erosion sites.

The proposed bank protection measures would include: (1) protecting the toe and upper slopes of the
bank with rock revetment; (2) establishing a berm around the mean summer water level (MSWL) to
provide aquatic habitat during lower and higher river stages in winter and spring; (3) installing instream
wood material (IWM) and brush bundles for aquatic habitat; and (4) planting pole and container
plantings to stabilize the bank and provide riparian habitat.

Approximately 82,000 cubic yards of rock revetment will be discharged into 5.32 acres (3,917 linear
feet) of waters of the United States. 3,168 cubic yards of a rock and soil mixture will be placed on the
rock revetment. An additional 17,608 cubic yards of soil will be placed over the rock and soil mixture
and rock revetment and may be covered with biodegradable coir fabric to prevent soil loss.

Preliminary Water Quality Concerns: Construction activities may impact surface waters with
increased turbidity and settleable matter.

Proposed Mitigation to Address Concerns: The Corps will implement Best Management Practices
(BMPs) to control sedimentation and erosion. All temporary affected areas will be restored to pre-
construction contours and conditions upon completion of construction activities. The Corps will
conduct turbidity and settleable matter testing during in water work, stopping work if Basin Plan criteria
are exceeded or are observed.

The Corps will require the contractor to submit a Notice oflntent, and develop and implement a Stonn
Water Pollution Prevention Plan (SWPPP). Specific BMPs that will be incorporated into the SWPPP
will be determined during the final stages of project design. However, the SWPPP is likely to include
commonly used measures and practices that are listed in the Final EA/IS for the project. The Corps will
also require the contractor to develop and implement a hazardous materials management plan prior to
initiation of construction.

Fill/Excavation Area: A total of approximately 102,775 cubic yards of riprap and soil will be placed
along the riverbank. Approximately 82,000 cubic yards of rock revetment will permanently fill 5.32
acres of waters of the United States. Construction activities will result in temporary fill of 0.88 acres of
waters of the United States.

Dredge Volume: Not Applicable

U.S. Army Corps of Engineers Permit Number: The Corps does not issue Section 404 permits for
their own proj~cts.

Federal Public Notice: Not Available

Department of Fish & Game Streambed Alteration Agreement: Projects conducted by federal
agencies are exempt from DFG Streambed Alteration Agreements.



Mike Dietl

U.S. Army Corps of Engineers
- 6 - 6 June 2006

Possible Listed Species: Valley elderberry longhorn beetle,Central Valley steelhead, Sacramento
winter-run Chinook salmon, Central Valley spring-run Chinook salmon, delta smelt, green sturgeon, and
late fall/fall-run Chinook salmon.

Status of CEQA Compliance: A NEPA/CEQA EA/IS was prepared and submitted to the State
Clearinghouse for public comment. The review period for NEPA was completed on 30 May 2006 and
the review period for CEQA was completed on 5 June 2006. A NEPA FONSI will be filed by the week
of 12 June 2006 and a CEQA NOD of the lead agency's approval of the project will also be filed during
the week of 12June 2006. As indicated under Condition 13of this water quality certification, this
certification will not be effective until the CEQA NOD is filed with the State Clearinghouse and a copy
is submitted to the Water Board.

Compensatory Mitigation: In addition to the on-site mitigation measures described above, off-site
mitigation shall also be implemented in the form of a setback levee or other fluvial-function-restoring
measure. Any such setback levee or other measure shall create a floodplain or erodible area (as
applicable) that is no less than five (5) times as large in areal extent as the bank area that exists now
between the existing edge of water at the mean summer water elevation (MSW) and the existing
projected levee section at MSW (5:1 lateral migration conservation ratio). Implementation of the setback
levee or other measure must incorporate avoidance, minimization, and conservation measures sufficient
to offset the adverse effects on all listed species under U.S. Fish and Wildlife Service (the Service),
NOAA Fisheries, and CDFG jurisdiction. These impacts can be addressed by the Interagency Working
Group (IWG) or by Corps staff during informal consultation.

Before implementation of the off-site mitigation, other more accurate or repre~entativemethods of
quantifying the impacts on riverine habitat and its functions may be developed by the IWG for the
Sacramento River Bank Protection Project (SRBPP). Alternative mitigation measures are acceptable if
approved by the IWG.

The off-site mitigation described above, and/or other fluvial-functioning-restorative actions, are specific
measures carried forward from the previous Biological Opinions for the SRBPP issued by the Service
and NOAA Fisheries. These measures are designed to compensate for bank protection effects to four
federally listed fish species (delta smelt, Central Valley steelhead, Sacramento River winter-run Chinook
salmon, and Central Valley spring-run chinook salmon and their habitats, including critical habitat and
essential fish habitat) which occupy the SRBPP action area.

The Corps shall also submit a detailed, site-specific monitoring plan for the resource agencies to review
within 12 months of the on-set of construction of the SRBPP sites. Once reviewed, this monitoring plan
shall then be incorporated into the Operations & Maintenance manual (described in the Biological
Opinion for the project) and implemented at the SRBPP sites. The Corps shall also develop with the
assistance ofthe IWG, and ultimate approval of the resource agencies, a broader fisheries and aquatic
ecosystem monitoring plan for the SRBPP action area.

Application Fee Provided: A fee of $20,085 was submitted on 26 May 2006 as required by 23 CCR
§3833b(2)(A) and by 23 CCR § 2200(e).
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DISTRIBUTIONLISTS

u.s. Army Corp of Engineers
Sacramento District Office
1325 J Street
Sacramento, CA 95814-2922

Mr. Timothy Vendlinski
Wetlands Section Chief (W-3)
United States Environmental Protection Agency
75 Hawthorne Street
San Francisco, CA 94105

United States Fish & Wildlife Service
Sacramento Fish & Wildlife Office
2800 Cottage Way
Sacramento, CA 95825

Mr. Oscar Balaguer
State Water Resources Control Board, Certification Unit
P.O. Box 944213
Sacramento, CA 94244-2130
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Appendix D. Section 404(b) (1) Evaluation  
 

Five Critical Erosion Sites at  
River Miles: 26.9L, 34.5R, 72.2R, 

99.3R, and 123.5L 
 

Sacramento River Bank Protection Project, Sacramento California 

I.  Project Description 

The U.S. Army Corps of Engineers (Corps) and the State of California 
Reclamation Board (Reclamation Board), propose to implement bank protection 
measures to prevent ongoing streambank erosion at five critically eroding sites. The five 
sites are Sacramento River miles (RM) 26.9L, RM 34.5R, RM 72.2R, RM 99.3R, and 
RM 123.5L, located along the Sacramento River in Yolo, Sacramento, and Sutter 
counties.  The five sites are included among 24 critical erosion sites in Governor’s 
Schwarzenegger’s February 24, 2006 Declaration of State of Emergency of California 
Levee System and March 7, 2006 Executive Order S-01-06.  Encroachment of erosion 
into the banks at these sites requires immediate work to prevent levee failure. 
 
 

a. Location 
 
The project area extends along the Sacramento River from RM 26.9L to RM 

123.5L.  The five erosion sites are located from the most downstream site at the town of 
Walnut Grove in Sacramento County upstream to near the town of Meridian in Sutter 
County.  The RM locations and lengths of the five sites are listed in Table 1.  A location 
and vicinity map for the five sites is provided in Figure 1 of the EA/IS, and detailed 
project and plan view maps for each site are provided in Figure 2 of the EA/IS. 
 

Table 1.  Project area locations, counties, and lengths. 

Erosion Site County Length of Erosion (feet) 

RM 26.9L Sacramento 723 

RM 34.5R  Yolo 786 

RM 72.2R  Yolo 1,804 

RM 99.3R  Yolo 491 

RM 123.5L Sutter 607 

Total  4,411 
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b. General Description 
 
The U.S. Army Corps of Engineers (Corps) and the State of California 

Reclamation Board (Reclamation Board) propose to implement bank protection measures 
to prevent ongoing streambank erosion at five critically eroding sites along the 
Sacramento River. The five sites are River Miles (RM) 26.9L, RM 34.5R, RM 72.2R, 
RM 99.3R, and RM 123.5L along the Sacramento River in Yolo, Sacramento, and Sutter 
counties.  These five sites are among 24 critical erosion sites in Governor 
Schwarzenegger’s February 24, 2006 Declaration of State of Emergency of California 
Levee System and March 7, 2006 Executive Order S-01-06. Erosion into the banks at 
these sites requires immediate work to prevent levee failure. 
 

The proposed bank protection measures would include: (1) protecting the toe and 
upper slopes of the bank with rock revetment; (2) establishing a berm around the mean 
summer water level (MSWL) to provide aquatic habitat during lower and higher river 
stages in winter and spring; (3) placing instream wood material (IWM) and brush bundles 
for aquatic habitat; and (4) planting pole and container plantings to stabilize the bank and 
provide riparian habitat. 

 
c. Background 

 
Over the years, continual erosion of the existing river bank at the five erosion sites has 
threatened the stability of the levees in these areas.  In downstream locations, the erosion 
appears to be due to wave run-up from tidal and wind action, as well as some recreational 
boat traffic during the summer months.  The Corps, Reclamation Board, and their 
consultants have made several field assessments of these sites over the last few years.    
The levee berm has almost completely eroded away along the waterline at most sites, 
threatening the integrity of the upper banks.  Recent bathymetric surveys conducted in 
April 2006 indicate the development of scour holes in the river bed near the toe of the 
levee in many locations.  The project design includes rock fill of scour holes, with riprap 
toe protection, as well as riprap and soil berms designed to protect these areas from 
further erosion while maintaining existing vegetation as much as possible. 
 

d. Authority and Purpose 
 
This project is a component of the Sacramento River Bank Protection Project 

(SRBPP), which was authorized by Congress under the Flood Control Act of 1960 
(Public Law 86-645).  Congress authorized the SRBPP in accordance with the 
recommendations of the Chief of Engineers in Senate Document No. 103, 86th Congress, 
Second Session, entitled “Sacramento River Flood Control Project, California,” dated 
May 26, 1960.  Authorization for environmental features associated with the project was 
provided in the Water Resources Development Act (WRDA) of 1990.  The SRBPP is a 
State-federal partnership between the Corps and Reclamation Board. 

 
The Environmental Assessment/Initial Study (EA/IS) (1) describes the existing 

environmental resources in the project area, (2) evaluates the environmental effects of the 
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alternatives on those resources, and (3) if the effects are significant, determines the need 
for an Environmental Impact Statement/Environmental Impact Report (EIS/EIR).  If an 
EIS/EIR is not required, a Finding of No Significant Impact and Negative Declaration 
would fulfill the requirements of the National Environmental Policy Act (NEPA) and the 
California Environmental Quality Act (CEQA), respectively.     

 
e. General Description and Quantity of Dredged or Fill Material

 
(1) General Characteristics of Material   
 

Construction of the bank protection and associated infrastructure have the 
potential to increase stormwater runoff, transport sediment and other construction 
materials, and fill portions of the Sacramento River at the project site.  The bank 
protection measures in the overall project would generally consist of: (1) reinforcement 
of the bank toe with a total of 4,411 linear feet (LF) of riprap (Corps gradation C) 
covering an area of 260,000 square feet (5.97 acres) along the lower bank; (2) placement 
of a mixture of  riprap and soil (mixture of sand and silt suitable for plant growth) on top 
of the lower bank riprap to create a berm above MSWL, covering a total area of 90,300 
square feet (2.07 acres); (3) placement of riprap and soil along the upper bank, covering a 
total area of 73,700 square feet (1.69 acres); (4) planting the berm and upper bank with 
vegetation to provide bank stabilization and riparian habitat; (5) anchoring approximately 
6,900 LF of IWM along the berm at various orientations to the bank-line to provide 
aquatic habitat during winter and spring flows; and (6) anchoring approximately 2,500 
LF of brush bundles within 5 ft below the MSWL along the lower bank, to provide 
aquatic habitat during all seasons. 
 

Approximately 109,900 cubic yards of riprap would be placed along the lower 
bank to reinforce the levee toe.  Approximately 27,700 cubic yards of additional riprap 
and soil would be used to build up the berm and upper bank at the project sites.  The total 
surface area of these materials would be 424,000 square feet (9.73 acres).  The area of 
these materials below MSWL is calculated to be 260,000 square feet (5.97 acres).   
Project acreages are listed by site in Table 2 and material quantities are listed in Table 3.  
The quantities of riprap, soil and IWM to be placed may vary slightly from the above 
estimate due to conditions encountered at the site during construction. 
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Table 2.  Acreages* for the Project Sites.  

Site Total Project 
Area (acres) 

Project Area 
Above the 

Water Line 
(acres) 

Project Area 
Below the 

Water Line 
(acres) 

RM 26.9L 2.08 0.69 1.39 
RM 34.5R  1.80 0.76 1.04 
RM 72.2R 3.58 1.13 2.45 
RM 99.3R 1.20 0.53 0.67 
RM 123.5L 1.07 0.65 0.42 
Total 9.73 3.77 5.97 
* Acreages are projected from the design slopes and are approximately 10% greater than 
areas projected in plan view (footprint). 

 

Table 3.  Material Quantities for Project Sites.   

Site 
IWM 

Removed 
(lineal feet)1

IWM 
Placed 
Above 
MSWL 

(lineal feet)2

Brush 
Bundles 
Placed 
Below 

MSWL 
(lineal feet)3

Riprap 
Placed 
(cubic 
yards) 

Riprap and 
Soil 

Mixture 
Placed 
(cubic 
yards) 

Soil Placed 
(cubic 
yards) 

RM 26.9L 25 500 300 35,700 5,000 700 
RM 34.5R 38 600 400 24,700 4,000 800 
RM 72.2R 409 4,000 1,200 35,600 4,400 800 
RM 99.3R 0 800 300 6,300 5,900 400 

 RM 123.5L 0 1,000 300 7,600 5,200 500 
Total 705 6,900 2,500 109,900 24,500 3,200 

1. Existing length of IWM estimated from visual bank-line surveys and may over-estimate present-day IWM occurrence at the 
scour locations. 

2. Length of anchored IWM to be placed estimated from design spacing.  
3. Length of anchored brush bundles to be placed estimated from design spacing and specified bundle length. 

 
 
Newly placed IWM would: (1) be between 23 and 35 feet long; (2) maintain a 

crown branch structure that is approximately 6–8 feet wide; and (3) retain limbs and root 
wads (to the extent feasible) for maximum habitat value.  Individual IWM pieces would 
be anchored either in a parallel configuration to the bank or at an oblique angle to the 
river flow along the berms at each site. Therefore, the total length of these materials 
reported in Table 3 may exceed the site lengths reported in Table 1.  Brush bundles 
would be between 10 and 15 feet in length and would be anchored every 10-15 feet along 
the berms at each site in a configuration parallel to the bank and within 5 feet of the 
MSWL.  

 
Container plants and pole cuttings would be installed along the berm and upper 

bank with the long-term goal of providing riparian and shaded riverine aquatic (SRA) 
cover habitat as defined by USFWS (Fris and DeHaven 1993).  These areas would be 
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seeded and covered with mulch to prevent soil loss during the first high water before 
plantings have become established.   
 
 

 (2) Source of Material 
 

 Fill materials including rock revetment would be hauled from a commercial or 
previously permitted quarry or borrow site located within 100 miles of the project sites.  

 
f. Description of the Proposed Discharge Site(s)

 
(1) Location (map) 

 
 The location of the discharge sites would be the Sacramento River at the five 
project sites, as summarized in Table 1.  A location and vicinity map for the five sites is 
provided in Figure 1 of the EA/IS, and detailed project and plan view maps for each site 
are provided in Figure 2 of the EA/IS. 
 

(2) Size (acres) 
 
The total size of the potential fill/impacted area would be almost 5.97 acres of 

open water.  
 

(3) Type of Site (confined, unconfined, open water) 
 
The fill needed for the bank protection construction would take place in open 

water areas.  
 

(4) Type(s) of Habitat 
 
In total, four land cover types exist at the five sites:  riparian forest, riparian 

scrub/shrub, ruderal herbaceous vegetation, and open water (i.e., the Sacramento River) 
(Table 4).  Each of these cover types is described in more detail in Section 4.1.1 of the 
EA/IS.  Fill in the open water area would occur in a glide habitat. 

 
 

Table 4.  Estimated area of existing land cover types within the project construction footprint 
at each site.   

Land Cover Type (acres) 
Site Riparian 

Forest 
Riparian 

Scrub/shrub 
Ruderal 

Herbaceous 
 
Total  

Open 
Water 

RM 26.9L 0.23 (33%) 0.02 (3%) 0.44 (64%) 0.69 1.39 
RM 34.5R 0.07 (10%) 0.00 (0%) 0.69 (90%) 0.76 1.04 
RM 72.2R 0.59 (52%) 0.27 (24%) 0.27 (24%) 1.13 2.45 
RM 99.3R 0.15 (28%) 0.27 (50%) 0.12 (22%) 0.53 0.67 

 RM 0.00 (0%) 0.01 (1%) 0.65 (99%) 0.65 0.42 
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123.5L 
Total 1.04 0.56 2.17 3.77 5.97 

 
As part of the riparian scrub/shrub cover type, elderberry shrubs were located at 

two sites, RM 72.2R and RM 99.3R.  At site RM 7.2.2R, four elderberry shrubs (with 40 
stems >1 inch diameter at ground level) were located within the project construction 
boundaries and three additional shrubs (with 52 stems >1 inch) were located within 100 
feet of the project construction boundaries.  At site RM 99.3R, one elderberry shrub (with 
15 stems >1 inch) was located within the project construction boundaries.  No VELB exit 
holes were evident on any of the elderberry shrubs documented at these sites.  No 
elderberry shrubs were located within 100 feet of construction boundaries at the three 
other erosion sites.  The locations of elderberry shrubs are provided in a table in Section 
4.3.1 of the EA/IS.  

The Corps will attempt to perform construction without affecting elderberry 
shrubs by staying outside a 100-foot exclusion zone to the greatest extent possible.  At 
site RM 72.2R, the three shrubs located outside of the construction limits could be 
avoided by a minimum of 20 feet.  The one elderberry shrub at RM 99.3R is also outside 
of the construction limits and could be avoided by a minimum of 20 feet.  It is expected 
that fencing and other protection measures as outlined in the Conservation Guidelines for 
the Valley Elderberry Longhorn Beetle (USFWS 1999a) would be sufficient to prevent 
any impacts from occurring to these four shrubs.   

 
By contrast,there are some areas where work could occur within the 100-foot 

buffer zone of some elderberry shrubs.  In particular, during construction activities, 107 
elderberry stems > 1 inch in diameter could be affected by levee restoration activities at 
sites RM 72.2R and RM 99.3R; the shrubs associated with these stems all occur within 
100 feet of construction limits at each of these sites.  For these sites, the Corps will 
provide a minimum setback of at least 20 feet from the dripline of each elderberry plant.  
Should this buffer be infeasible, the Corps would compensate for any damage to the 
shrubs according to USFWS 1999 Conservation Guidelines for the Valley Elderberry 
Longhorn Beetle.  

 
At RM 72.2R, four elderberry shrubs are within 20 feet of bank protection 

activities and therefore have greater potential to be damaged.  These shrubs would be 
avoided if possible, but construction equipment and personnel could accidentally damage 
limbs or root structures when working in close proximity.  In addition, it is possible that 
one or more elderberry shrubs would need to be removed to facilitate the placement of 
bank protection materials.  If elderberry shrubs are damaged or need to be transplanted, 
mitigation would be implemented as described in the Conservation Guidelines for the 
Valley Elderberry Longhorn Beetle (USFWS 1999).    

 
No insecticides, herbicides, fertilizers, or other chemicals that might harm the 

beetle or its host plant will be used in the buffer areas, or within 100 feet of any 
elderberry plant with one or more stems measuring 1.0 inch or greater in diameter at 
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ground level.  Additional mitigation measures for elderberry are discussed in Section 
4.3.3 of the EA/IS. 

 
 

(5) Timing and Duration of Discharge 
 

Placement of rock revetment, fill, and IWM would be completed during one 
construction season.  Vegetation would be installed and maintained during that same 
construction season and then maintained for an additional 3 years.  In-water construction, 
including placement of fill, would be completed between July 1 and November 30, 2006 
(with approval from USFWS for RM 26.9L and RM 34.5R based on delta smelt 
distribution). 
 

Without special approval for USFWS at RM 26.9L and RM 34.5R, any in-water 
maintenance would occur between August 1 and November 30.  At RM 72.2R, RM 
99.3R, and RM 123.5L, any in-water maintenance would occur between July 1 and 
November 30, the in-water work window for delta smelt.  Maintenance activities may 
occur year-round in the overbank and dry areas, but would avoid any elderberry shrubs 
by 100 feet or another distance coordinated with USFWS. 

 
 

h. Description of Disposal Method (hydraulic, drag line, etc.) 
 
 
Fill work would be done from cranes mounted on barges in the Sacramento River 

or along the grassy area adjacent to open water, with the crane (boom) systems 
mechanically placing the rock along the shore and beneath the water line.  The contractor 
may choose to use excavators, loaders, and other construction equipment once the riprap 
has reached the MSWL.  At RM 26.9L, RM 34.5R, and RM 72.2R, all bank protection 
activities, except planting and staging, would be conducted from cranes mounted on 
barges in the Sacramento River.  The contractor would use adjacent landside areas for 
staging of vehicles and plant materials and other associated construction equipment as 
necessary.  Protective fencing would be installed to prevent vehicles from getting too 
close to the waterside edge of the existing berm.  At RM 34.5R, an additional parking 
area would be established on the opposite side of South River Road, along the edge of a 
vineyard.  At RM 123.5 an additional staging area would be established on the opposite 
side of South Meridian Road, in a cleared area that was formerly an orchard.   

 
At RM 99.3R and RM 123.5L, bank protection activities and equipment staging 

would occur from the top of the levee or on the grassy waterside banks of the levee.  
These erosion sites are adjacent to wide grassy areas that can support all construction-
related activities and equipment staging.  The construction easement would be within a 
few hundred feet of the limits of bank protection.  Protective fencing would be installed 
to prevent vehicles from getting too close to the waterside edge of the existing berm.   
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II. Factual Determinations (Section 230.11)  
 

a. Physical Substrate Determinations (consider items in Section 230.11(a) and 
230.20 Substrate) 
 

 
(1) Substrate Elevation and Slope 
 

Elevation of the five sites varies from minus 39 ft (NGVD) at RM 26.9L to 50 ft 
at RM 123.5L (Table 5).  The range of existing slopes at each site is summarized in Table 
5, and varies across the five sites from 1.5H:1V to 3.5H:1V. 

 
Table 5.  Range of elevations (from typical cross-sections) and existing slopes at each site.  

Elevations are in NGVD. 

Site 
Approximate 

Min. Elevation 
(ft) 

Summer 
Mean Water 

Surface 
Elevation (ft) 

Approximate 
Max. 

Elevation 
(ft) 

Existing Slope 
Range 
(H:V) 

RM 26.9L -39 2.2 18 2.0:1 – 2.2:1 

RM 34.5R -24 2.9 21 1.9:1 

RM 72.2R -17 9.0 14 2.2:1 

RM 99.3R -17 22.0 37 2.4:1 – 3.5:1 

RM 123.5L -13 29.0 50 1.5:1 – 1.6:1 

 
(2) Sediment Type 
 

 Natural bank soils at each site are primarily river deposits, which include silts, 
sands, and gravel.  With the exception of RM 72.2R, which is composed of 
predominantly natural bank material, the sites also contain some existing, isolated rock 
revetment material typically 12–20 inches in diameter located in areas away from the 
erosion sites considered under this project.   
 

(3) Dredged/ Fill Material Movement 
 
 The fill material needed for the bank protection construction is not expected to 
move either during construction or after construction is completed.  Construction 
personnel would use existing roads or would access the site by barge from the river.  
Some fill may be used to access the immediate construction site from the levee road; 
however, this material would be incorporated into the final site design.  For example, the 
contractor may elect to access the site from constructed berms. 
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(4) Physical Effects on Benthos (burial, changes in sediment type, etc.) 
 
 All of the fill associated with the construction takes place in submerged, open 
water areas.  It is expected that the benthos of the river bottom areas within the footprint 
of bank protection would be completely eliminated by the fill activity.   

 
(5) Other Effects 

 
 The installation of the fill material to complete bank protection activities would, 
over the long-term, reduce sediment input into the Sacramento River. 

 
(6) Actions Taken to Minimize Impacts (Subpart H) 

 
 Fill material would only be placed where it is needed for bank protection.  During 
construction, disturbance outside of the project area would be kept to a minimum.  
Additionally, the following best management practices from the EA/IS are included: 

 
• The staging or storing of construction equipment or materials would be limited to 

the area designated by the Corps.   
• The contractor would prepare an erosion and sediment control plan, incorporating 

a site drainage plan consistent with Regional Water Quality Control Board 
policies.   

• Construction equipment would be maintained in proper operating condition to 
prevent leaks of oil or grease. 

• A site-specific plan would be developed by the contractor addressing proper 
disposal of silt, debris, refuse, or other pollutants associated with construction. 

 
b. Water Circulation, Fluctuation, and Salinity Determinations 

 
(1) Water (refer to section 230.11(b), 230.22 Water, and 230.25 Salinity 

Gradients; test specified in subpart G may be required).  Consider effects on: 
 
(a) Salinity   
 

The fill would occur in areas of permanent water in the Sacramento River.  When 
these areas receive water, it is from rain or flood events.  All waters affected are 
freshwater and therefore filling these areas would not adversely affect salinity. 

 
(b) Water Chemistry (pH, etc.) 

  
 The fill areas are in areas of permanent water.  Materials would be tested for pH 
prior to placement so as not to affect water chemistry. 
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(c) Clarity 
 
 Fill would occur in areas of permanent water.  The Corps would adhere to 
turbidity and water chemistry requirements associated with the Corps 401 water quality 
permit (to be issued). 

 
(d) Color 

 
 The proposed project is expected to affect color only during fill activities. 

 
(e) Odor 

 
 The proposed project is not expected to affect odor. 

 
(f) Taste 

 
The proposed project is not expected to affect taste. 

 
(g) Dissolved Gas Level 
 

Fill would occur in areas of permanent water.  During filling the Corps would adhere to 
turbidity and water chemistry requirements associated with the Corps 401 water quality 
permit (to be issued). 

 
(h) Nutrients 

 
 None of the proposed project components would adversely affect nutrients in the 
water. 

 
(i) Eutrophication 

 
 Fill would occur in areas of permanent water.  During filling, the Corps would 
adhere to turbidity and water chemistry requirements associated with the Corps 401 water 
quality permit. 

 
(j) Others as Appropriate 

 
 The proposed project is not expected to affect other water characteristics.   

 
(2) Current Patterns and Circulation (consider items in Section 230.11(b), 

and 230.23), Current Flow and Water Circulation
 

(a) Current Patterns and Flow 
Although some changes to the shoreline contour are anticipated due to the 
proposed fill, the project is not expected to affect general current and flow 
patterns. 
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(b) Velocity 

 
 The velocities of stormwater and the velocities during flood events are not 
expected to change with the project.  
 

(c) Stratification 
 
 The proposed project is not expected to significantly affect stratification.   

 
(d) Hydrologic Regime 

 
 The hydrologic regime of the stormwater runoff is not expected to change with 
the proposed project.  

 
(3) Normal Water level Fluctuations (tides, river stage, etc.) (consider 

items in Sections 230.11(b) and 230.24) 
 
 Although the proposed project may reduce the section width by 5–20 feet in the 
construction area, normal water fluctuations would not be affected.  The project would 
not affect stage elevations.   

 
(4) Salinity Gradients (consider items in section 230.11(b) and 230.25) 

 
 Since the fill areas receive freshwater stormwater runoff, salinity gradients would 
not be affected.   

 
(5) Actions That Will Be Taken to Minimize Impacts (refer to Subpart H) 

 
 Effects on pattern or flow of stormwater runoff are not expected to be significant.  
Therefore, no additional minimization measures are needed that are not already defined 
in Subpart H.     

 
e. Suspended Particulate/ Turbidity Determinations

 
(1) Expected Changes in Suspended Particulates and Turbidity Levels in 

Vicinity of Disposal Site (consider items in section 230.11(c) and 230.21) 
 
 Changes in particulates and turbidity would occur during construction.  There 
would not be significant long-term changes in suspended particulates and turbidity.  It is 
anticipated that turbidity would increase by 5 NTU’s above ambient levels during 
construction activities.  It is anticipated that an increase of < 20% above ambient levels 
would be acceptable to the RWQCB based on previous bank protection projects in the 
area. 
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 The Corps’ contractor will conduct water quality tests specifically for increases in 
turbidity and sedimentation cause by construction activities: 
 
• Sampling location – Water samples for determining background levels at the time of 

construction shall be collected in the Sacramento River at upstream locations within 
the general vicinity of the construction site.  Testing to establish background levels 
shall be performed at least once a day when construction activity is in progress.  Water 
samples for determining down-current turbidity and settleable solid levels shall be 
collected in the Sacramento River at a point 5 feet out from the shoreline and 300 feet 
down current of each construction site. 

 
• Turbidity – During working hours, the construction activity shall not cause the 

turbidity in the Sacramento River down-current from each construction site to exceed:   
a) where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 

increases shall not exceed 1 NTU above ambient levels; 
b) where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 

percent of ambient levels; 
c) where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 

NTUs above ambient levels; 
d) where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 

percent of ambient levels.   
 
Except that these limits will be eased during in-water working periods to allow a 
turbidity increase of 15 NTU over background turbidity as measured in surface 
waters 300 feet downstream from the working area.  In determining compliance 
with the above limits, appropriate averaging periods may be applied provided that 
beneficial uses will be fully protected. 

 
• Settleable Solids – Settleable solids shall be determined by APHA (1998) Method 

2540F.  During working hours, the construction activity shall not cause the settleable 
solids in the Sacramento River down-current from each construction site to exceed 0.3 
mg/L after one hour settling. 

 
If turbidity or settleable solids measurements exceed the values listed above, the 

contractor would either slow construction or stop until compliance with the regulation is 
achieved.  Therefore, this impact would be less than significant and no further mitigation 
is required. 
 

(2) Effects (degree and duration) on Chemical and Physical Properties of 
the water Column (consider environmental values in Section 230.21, as 
appropriate) 

(a) Light Penetration 
 
 There would not be adverse effects on light penetration due to the project.   
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(b) Dissolved Oxygen 
 
 There would be no adverse effects on dissolved oxygen due to the project.   

 
(c) Toxic Metals and Organics 

 
 Due to the inertness of the fill materials, there would be no exchange of 
constituents between the fill and aquatic systems.  Measures described in the SWPPP, 
prepared to RWQCB guidelines, and EA/IS, would minimize the potential for 
contaminants to be introduced into the fill areas.   

 
(d) Pathogens 
 

 The proposed project would not introduce pathogens to the aquatic community.   
 
(e) Aesthetics 

 
 There would be temporary aesthetic effects during construction (construction 
equipment and general disturbance), but the effects are not considered significant, and 
there will be a net long-term increase in native vegetation and IWM than the 
preconstruction condition. 

 
(f) Others as Appropriate 

 
 There would be no other significant adverse effects on the chemical and physical 
properties of the water column.   

 
(3) Effects on Biota (consider environmental values in Section 230.21, as 

appropriate) 
 
   (a) Primary Production, Photosynthesis 
 
 The project may temporarily affect primary production and photosynthesis in 
those areas filled, and in downstream areas affected by temporary project-related 
increases in suspended sediment, turbidity, or sediment deposition.  However, the effect 
would be temporary and less than significant. 

 
(b) Suspension/ Filter Feeders 

 
 The project may temporarily affect suspension and filter feeders in those areas 
filled, and in downstream areas affected by temporary project-related increases in 
suspended sediment or turbidity.  However, the effect would be temporary and less than 
significant for the area. 

 
(c) Sight Feeders 
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 The project would temporarily affect sight feeders in those areas filled, and in 
downstream areas affected by temporary project-related increases in suspended sediment 
or turbidity.  However, the effect would be temporary and less than significant for the 
area. 
 

(4) Actions Taken to Minimize Impacts (Subpart H) 
 
 Effects to the aquatic biota would be temporary and not significant at the project 
sites and in the areas downstream.  Therefore, no additional measures to minimize effects 
are needed for fill occurring there. 

 
d. Contaminant Determinations (consider items in Section 230.11(d)) 
 

 The proposed project would not add contaminants to any nearby body of water.  
Best management practices to reduce the potential of accidental spills during construction 
are included in the EA/IS.  The rock and soil fill material for the sites would not be 
contaminated and would be tested for contaminants prior to placement.   

 
e. Aquatic Ecosystem and Organism Determinations (use evaluation and testing 

Procedures in Subpart G, as appropriate) 
 
(1) Effects on Plankton 
 

The project may temporarily affect plankton in those areas filled, and in 
downstream areas affected by temporary project-related increases in suspended sediment 
or turbidity.  However, the effect would be temporary and less than significant for the 
area, and no additional measures to minimize effects are needed for fill occurring in the 
area. 

 
(2) Effects on Benthos 

 
The project may temporarily affect benthos in those areas filled, and in 

downstream areas affected by temporary project-related increases in suspended sediment, 
turbidity, or sediment deposition.  However, the effect would be temporary and less than 
significant, and no additional measures to minimize effects are needed for fill occurring 
in the area. 

 
(3) Effects on Nekton 

 
The project may temporarily affect plankton in those areas filled, and in 

downstream areas affected by temporary project-related increases in suspended sediment 
or turbidity.  However, the effect would be temporary and less than significant for the 
area, and no additional measures to minimize effects are needed for fill occurring in the 
area. 

 
(4) Effects on Aquatic Food Web (refer to Section 230.31) 
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 Effects on the aquatic food web, or the plankton, benthic, and nekton 
communities, would be temporary and less than significant. 

 
(5) Effects on Special Aquatic Sites (discuss only those found in project 
area or disposal site) 

 
(a) Sanctuaries and Refuges (refer to section 230.40) 

 
 There would be no adverse effects to sanctuaries or refuges with the proposed 
project.   

 
(b) Wetlands (refer to section 230.41) 

 
 No wetlands would be filled; therefore, there would be no adverse effects on 
wetlands with the proposed project. 
 

(c) Mud Flats (refer to Section 230.42) 
 

There would be no adverse effects on mud flats with the proposed project.   
 
(d) Vegetated Shallows (refer to Section 230.43) 
 

There would be no adverse effects on vegetated shallows with the proposed 
project.  The project would create 0.21 acres total of vegetated shallows at RM 26.9 and 
RM 34.5. 

 
(e) Coral Reefs (refer to Section 230.44) 
 

There would be no adverse effects on coral reefs with the proposed project.   
 
(f) Riffle and Pool Complexes (refer to section 230.45) 
 

There would be no adverse effects to riffle and pool complexes. 
 
(6) Threatened and Endangered Species (refer to Section 230.30) 

 
The proposed action at the erosion sites would affect the following special-status 

species: valley elderberry longhorn beetle (VELB), giant garter snake, Swainson’s hawk, 
Sacramento River winter-run Chinook salmon, Central Valley spring-run Chinook 
salmon, Central Valley fall-/late fall-run Chinook salmon, Central Valley steelhead, delta 
smelt, green sturgeon, and Sacramento splittail.  Project effects also include alteration of 
Essential Fish Habitat (EFH) of Chinook salmon (all runs), and the designated critical 
habitat of Sacramento River winter-run Chinook salmon, Central Valley spring-run 
Chinook salmon, Central Valley steelhead, and delta smelt. 
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 Construction effects may include localized disturbance or displacement of adult 
and juvenile salmon, steelhead, and sturgeon due to noise, suspended sediment, and 
turbidity generated during in-water construction activities.  The potential also exists for 
injury or mortality of juvenile salmonids and other fish species that may not be able to 
readily move away from channel or nearshore areas directly affected by construction 
activities.  The potential for adverse effects will be minimized by restricting in-water 
activities to the period between July 1 and November 30 and implementing the proposed 
minimization and avoidance measures for each species as stated in the EA/IS and 
Biological Assessment. 
 

(7) Other Wildlife (refer to Section 230.32) 
 

Wildlife effects associated with the construction are expected to be temporary.  
Generally, wildlife species that use the areas around the project area are mobile species 
that would leave the area during construction and return when construction is completed.  
Therefore, the proposed project would not have any significant adverse effects on 
wildlife over what was described in the EA/IS. 

 
(8) Actions to Minimize Impacts (refer to Subpart H) 
 

 There would be no additional significant adverse effects on wildlife due to the 
construction.  Therefore, there would be no minimization measures needed.    

 
f. Proposed Disposal Site Determinations

 
(1) Mixing Zone Determination (consider factors in section 230.11(f)(2)) 

 
 Not applicable.   

 
(2) Determination of Compliance with Applicable Water Quality 
Standards (present the standards and rationale for compliance or non-
compliance with each standard) 

 
 With the exception of temporary impacts on turbidity (discussed above in Section 
“e. Suspended Particulate/ Turbidity Determinations”), water quality or effluent standards 
would not be violated either during or after construction.    

 
(3) Potential Effects on Human Use Characteristics 

 
 The proposed project would not have any significant adverse effects on municipal 
and private water supply, or commercial fisheries.  There would be no national and 
historic monuments, parks, seashores, wilderness areas, research sites, or similar 
preserves affected by the proposed project.  Recreational fisheries and water-related 
recreation would be temporarily adversely affected during construction, as discussed in 
more detail below.   
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 During construction from July through November, the erosion site locations and 
immediate areas adjacent to the sites would be closed to public.  However, the levee 
would be open along the banks with signs posted warning of construction activities 
within the vicinity. 
  
 Detours and alternate routes will be implemented as necessary.  Most of the 
erosion sites are inaccessible due to steep slopes, so river access would not be displaced 
as a result of construction.  However, at RM 26.9, the public dock located within the 
construction area would likely be closed to pedestrian traffic while the project is being 
implemented.  It is anticipated that the barge and tugboats would occupy approximately 
200 feet of the river channel. Access to private boat docks and marinas may be 
temporarily halted only at RM 26.9L due to the presence of construction equipment 
(boats, barges, landside staging and storage material) working at this location.  Boat 
access to the public dock would likely be prohibited during construction. 
 
 The placement of soil, riprap, vegetation, and IWM along the bank would be 
designed to enhance the natural qualities of the area.  Fishing, boating, and swimming 
opportunities in the area would remain substantially the same as before construction, with 
the exception of the temporary closures of the construction site areas for public safety 
purposes.  Existing trees would remain in place to provide shade, nesting, and quality 
habitat for wildlife.  The installation of rocks, soil and native vegetation, IWM, and their 
post-construction appeal to the public would not be substantially diminished when 
compared to existing conditions.  As a result, there would be no substantial loss of 
existing recreational values at each erosion site.    

 
g. Determination of Cumulative Effects on the Aquatic Ecosystem (consider 
requirements in Section 230.11(g)) 

 
 The proposed project would not have any significant cumulative effects on the 
aquatic ecosystem.  The proposed project would result in the creation of approximately 
0.21 acres of vegetated shallows and the addition of 3,738 LF of IWM, covering at least 
1,765 LF of the total project bankline of 4,411 LF (approx 40%). Because this represents 
a substantial increase of the baseline cover habitat for listed salmonids, a key indicator 
species of river health, cumulative long-term effects on the aquatic ecosystem should be 
considered beneficial. 
 

h. Determination of Secondary Effects on the Aquatic Ecosystem (consider 
requirements in Section 230.11(h)) 

 
 The proposed project would not have any secondary effects on the aquatic 
ecosystem.  The proposed project would result in the creation of approximately 0.21 
acres of vegetated shallows and the addition of 3,738 LF of IWM, covering at least 1,765 
LF of the total project bankline of 4,411 LF (approx 40%). Because this represents a 
substantial increase of the baseline cover habitat for listed salmonids, a key indicator 
species of river health, cumulative long-term effects on the aquatic ecosystem should be 
considered beneficial. 
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III. Findings of Compliance or Non-Compliance with the Restrictions on Discharge 

a. Adaptation of the Section 404(b)(1) Guidelines to this Evaluation 
 
 No significant adaptations of the guidelines were made relative to this evaluation.   

 
b. Evaluation of Availability of Practicable Alternatives to the Proposed 

Discharge Site Which Would Have Less Impact on the Aquatic Ecosystem  
 
There were no alternatives identified that would have significantly less adverse 

effects on the aquatic ecosystem than the proposed alternative. 
 

c. Compliance with Applicable State Water Quality Standards and 
d. Compliance with Applicable Toxic Effluent Standard or Prohibition Under 

Section 307 of the Clean Water Act
 
 State water quality standards would not be violated.  The proposed action would 
not violate the Toxic Effluent Standards of Section 307 of the Clean Water Act.   

 
e. Compliance with Endangered Species Act (ESA) of 1973 
 
Formal consultation was initiated with NMFS and USFWS on May 15, 2006.  It is 

anticipated that biological opinions will be issued on or prior to June 15, 2006. 
 

f. Compliance with Specified Protection Measures for Marine Sanctuaries 
Designated by the Marine Protection, Research, and Sanctuaries Act of 1972 
 
 Not applicable. 

 
g. Evaluation of Extent of Degradation of the Waters of the United States

 
(1) Significant Adverse Effects on Human Health and Welfare 

 
 The proposed project would not cause significant adverse effects on human health 
and welfare, including municipal and private water supplies, recreation and commercial 
fishing (other than construction-related effects on recreational fishing access, which 
would be temporary and less than significant).  Construction activities would have 
temporary effects on benthic communities and plankton.  There would be temporary 
adverse effects to fish, shellfish, wildlife or special aquatic sites.  The proposed project 
would not significantly affect recreation or economic values.  Temporary effects on 
aesthetics would occur during construction only, and would have a net long-term benefit 
due to establishment of additional riparian vegetation at each site.     
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h. Appropriate and Practicable Steps Taken to Minimize Potential Adverse 
Impacts of the Discharge on the Aquatic Ecosystem
 

i. On the Basis of the Guidelines, the Proposed Disposal Site(s) for the discharge 
of fill material complies with the requirements of these guidelines.   

 
Appropriate and practicable steps to minimize potential adverse effects of 

discharge and fill on the aquatic ecosystem include: placing fill material only where it is 
needed for the proposed project and confining it to the smallest practicable area.  The 
areas disturbed by construction would be returned as close as possible to pre-project 
conditions where practicable.  
 
 On the basis of the guidelines, the proposed project is specified as complying with 
the inclusion of appropriate and practical conditions to minimize pollution or adverse 
effect on the aquatic ecosystem
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Road Construction Emissions Model, Version 5.1  

Emission Estimates for -> RM 26.9 Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day)
Grubbing/Land Clearing 0.1 1.8 0.2 0.0 0.0 0.0
Grading/Excavation 22.8 113.5 159.3 14.1 9.1 5.0
Drainage/Utilities/Sub-Grade 0.2 3.4 1.2 0.0 0.0 0.0
Paving 0.1 2.6 0.2 0.0 0.0 0.0
Maximum (pounds/day) 22.8 113.5 159.3 14.1 9.1 5.0
Total (tons/construction project) 1 3 5 0 0.3 0.1  <-tons

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (acres) -> 1.9
Maximum Area Disturbed/Day (acres) -> 1.0
Total Soil Imported/Exported (yd3/day)-> 444

PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.

 
Emission Estimates for -> RM 26.9 Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day)
Grubbing/Land Clearing 0.0 0.8 0.1 0.0 0.0 0.0
Grading/Excavation 10.3 51.6 72.4 6.4 4.1 2.3
Drainage/Utilities/Sub-Grade 0.1 1.6 0.5 0.0 0.0 0.0
Paving 0.1 1.2 0.1 0.0 0.0 0.0
Maximum (kilograms/day) 10.3 51.6 72.4 6.4 4.1 2.3
Total (megagrams/construction project) 0.6 2.9 4.4 0.4 0.2 0.1  <-megagrams

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (hectares) -> 1
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 339
PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.
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Road Construction Emissions Model, Version 5.1  

Emission Estimates for -> RM 34.5 Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day)
Grubbing/Land Clearing 0.1 1.8 0.2 0.0 0.0 0.0
Grading/Excavation 22.8 113.5 159.3 14.1 9.1 5.0
Drainage/Utilities/Sub-Grade 0.2 3.5 1.2 0.0 0.0 0.0
Paving 0.1 2.6 0.2 0.0 0.0 0.0
Maximum (pounds/day) 22.8 113.5 159.3 14.1 9.1 5.0
Total (tons/construction project) 1 4 6 1 0.3 0.2  <-tons

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (acres) -> 1.5
Maximum Area Disturbed/Day (acres) -> 1.0
Total Soil Imported/Exported (yd3/day)-> 334

PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.

 
Emission Estimates for -> RM 34.5 Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day)
Grubbing/Land Clearing 0.0 0.8 0.1 0.0 0.0 0.0
Grading/Excavation 10.3 51.6 72.4 6.4 4.1 2.3
Drainage/Utilities/Sub-Grade 0.1 1.6 0.5 0.0 0.0 0.0
Paving 0.1 1.2 0.1 0.0 0.0 0.0
Maximum (kilograms/day) 10.3 51.6 72.4 6.4 4.1 2.3
Total (megagrams/construction project) 0.8 3.7 5.6 0.5 0.3 0.2  <-megagrams

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (hectares) -> 1
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 255
PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.
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Road Construction Emissions Model, Version 5.1  

Emission Estimates for -> RM 72.2 Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day)
Grubbing/Land Clearing 0.1 2.2 0.2 0.0 0.0 0.0
Grading/Excavation 22.8 113.5 159.3 14.1 9.1 5.0
Drainage/Utilities/Sub-Grade 0.3 3.8 1.2 0.0 0.0 0.0
Paving 0.1 3.0 0.3 0.0 0.0 0.0
Maximum (pounds/day) 22.8 113.5 159.3 14.1 9.1 5.0
Total (tons/construction project) 1 4 6 1 0.3 0.2  <-tons

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (acres) -> 3.2
Maximum Area Disturbed/Day (acres) -> 1.0
Total Soil Imported/Exported (yd3/day)-> 316

PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.

 
Emission Estimates for -> RM 72.2 Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day)
Grubbing/Land Clearing 0.0 1.0 0.1 0.0 0.0 0.0
Grading/Excavation 10.3 51.6 72.4 6.4 4.1 2.3
Drainage/Utilities/Sub-Grade 0.1 1.7 0.6 0.0 0.0 0.0
Paving 0.1 1.4 0.1 0.0 0.0 0.0
Maximum (kilograms/day) 10.3 51.6 72.4 6.4 4.1 2.3
Total (megagrams/construction project) 0.8 3.7 5.6 0.5 0.3 0.2  <-megagrams

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (hectares) -> 1
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 242
PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.
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Road Construction Emissions Model, Version 5.1  

Emission Estimates for -> RM 99.3 Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day)
Grubbing/Land Clearing 0.1 1.8 0.2 0.0 0.0 0.0
Grading/Excavation 20.8 116.8 146.6 12.0 7.0 5.0
Drainage/Utilities/Sub-Grade 0.2 3.4 1.2 0.0 0.0 0.0
Paving 0.1 2.6 0.2 0.0 0.0 0.0
Maximum (pounds/day) 20.8 116.8 146.6 12.0 7.0 5.0
Total (tons/construction project) 0.8 4.5 5.4 0.5 0.3 0.2  <-tons

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (acres) -> 0.9
Maximum Area Disturbed/Day (acres) -> 1.0
Total Soil Imported/Exported (yd3/day)-> 130

PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.

 
Emission Estimates for -> RM 99.3 Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day)
Grubbing/Land Clearing 0.0 0.8 0.1 0.0 0.0 0.0
Grading/Excavation 9.4 53.1 66.6 5.5 3.2 2.3
Drainage/Utilities/Sub-Grade 0.1 1.5 0.5 0.0 0.0 0.0
Paving 0.1 1.2 0.1 0.0 0.0 0.0
Maximum (kilograms/day) 9.4 53.1 66.6 5.5 3.2 2.3
Total (megagrams/construction project) 0.7 4.1 4.9 0.4 0.2 0.2  <-megagrams

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (hectares) -> 0
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 99
PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.
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Road Construction Emissions Model, Version 5.1  

Emission Estimates for -> RM 123.5 Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day)
Grubbing/Land Clearing 0.1 1.8 0.2 0.0 0.0 0.0
Grading/Excavation 20.4 113.3 142.6 11.9 6.9 5.0
Drainage/Utilities/Sub-Grade 0.2 3.4 1.2 0.0 0.0 0.0
Paving 0.1 2.6 0.2 0.0 0.0 0.0
Maximum (pounds/day) 20.4 113.3 142.6 11.9 6.9 5.0
Total (tons/construction project) 0.8 4.4 5.3 0.4 0.3 0.2  <-tons

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3.4

Total Project Area (acres) -> 1.2
Maximum Area Disturbed/Day (acres) -> 1.0
Total Soil Imported/Exported (yd3/day)-> 147

PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.

 
Emission Estimates for -> RM 123.5 Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day)
Grubbing/Land Clearing 0.0 0.8 0.1 0.0 0.0 0.0
Grading/Excavation 9.3 51.5 64.8 5.4 3.1 2.3
Drainage/Utilities/Sub-Grade 0.1 1.6 0.5 0.0 0.0 0.0
Paving 0.1 1.2 0.1 0.0 0.0 0.0
Maximum (kilograms/day) 9.3 51.5 64.8 5.4 3.1 2.3
Total (megagrams/construction project) 0.7 4.0 4.8 0.4 0.2 0.2  <-megagrams

    Notes:                     Project Start Year -> 2006
Project Length (months) -> 3

Total Project Area (hectares) -> 0
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 112
PM10 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.
Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I.
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APPENDIX F 
 
 Environmental Checklist Form 
 

 
1. 

 
Project title:  SACRAMENTO RIVER BANK PROTECTION PROJECT (SRBPP), Five 
Critical Erosion Sites at River Miles: 26.9 Left, 34.5 Right, 72.2 Right, 99.3 Right, and 123.5 
Left 
                                                                                                                                  

 
2. 

 
Lead agency name and address: 
 
California State Reclamation Board 

Department of Water Resources 
Division of Flood Management 
3310 El Camino Avenue, Room 140 
Sacramento, CA 95821 
 
  

3. Contact person and phone number:  
Ms. Deborah Condon, Staff Environmental Scientist 
Department of Water Resources 
Division of Flood Management 
3310 El Camino Avenue, Room 140 
Sacramento, CA 95821 
(916) 574-0371 
Dcondon@water.ca.gov 
 

 
4. 

 
Project location: 

Five erosion sites along the Sacramento River at river miles (RM): 26.9 Left, 34.5 Right, 
72.2 Right, 99.3 Right, 123.5 Left in Sacramento, Sutter, and Yolo counties.   The five erosion 
sites are located between the town of Walnut Grove in Sacramento County to near the town of 
Meridian in Sutter County. 
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5. 

 
Project sponsor's name and address:  
The project is jointly sponsored through the partnership under the Sacramento River Bank 
Protection Project by The State Reclamation Board and the U.S. Army Corps of Engineers.  

The Reclamation Board                                               U.S. Army Corps of Engineers 

3310 El Camino Avenue, Room LL40                           1325 J Street  
Sacramento, CA                                                              Sacramento, CA 95814 

Mailing Address:                                                             Attn: Sacramento River Bank Protection 
Project : Sacramento River Bank Protection 
P. O. Box 942836 
Sacramento, CA 94236 

 
 
              

 
6. General plan designation: Open Space, Park 

 
7. 

 
Zoning: (F) Flood Zone 

 
8. 

 
Description of project: (Describe the whole action involved, including but not limited to later 
phases of the project, and any secondary, support, or off-site features necessary for its 
implementation. Attach additional sheets if necessary.) 
                                                                                                                                                           
The proposed bank protection measures would include: (1) protecting the toe and upper 
slopes of the bank with rock revetment; (2) establishing a berm around the mean 
summer water level (MSWL) to provide aquatic habitat during lower and higher river 
stages in winter and spring; (3) placing instream wood material (IWM) and brush 
bundles for aquatic habitat; and (4) planting pole and container plantings to stabilize the 
bank and provide riparian habitat. 
 
  

9. Surrounding land uses and setting: Briefly describe the project's surroundings: 
 
The bank protection sites are bounded by the Sacramento River and the levees of the 
Sacramento River Flood Control System.  The sites are surrounded primarily by agricultural 
areas.  Some commercial and residential land use exists in areas adjacent to the sites. 
 
  

10. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement.) 
 
US Army Corps of Engineers (partner under the Sacramento River Bank Protection Project) , 
State Lands Commission, U.S Fish and Wildlife Service, NOAA Fisheries, Regional Water 
Quality Control Board, Air Resources Board, State Office of Historic Preservation,  
                    

 
 
 
 

Appendix F Environmental Checklist.doc 

 F-2 

 



FINAL     Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 
June 2006  Stillwater Sciences 

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 
The environmental factors checked below would be potentially affected by this project, involving at least 
one impact that is a "Potentially Significant Impact" as indicated by the checklist on the following pages. 
  

 
 

Aesthetics 
 
 

 
Agriculture Resources 

 
 

 
Air Quality 

 
 

 
Biological Resources 

 
 

 
Cultural Resources 

 
 

 
Geology /Soils 

 
 

 
Hazards & Hazardous 

Materials 

 
 

 
Hydrology / Water 

Quality 

 
 

 
Land Use / Planning 

 
 

 
Mineral Resources 

 
 

 
Noise 

 
 

 
Population / Housing 

 Public Services 
 
 

 
Recreation 

 
 

 
Transportation/Traffic 

 
 

 
Utilities / Service Systems 

 
 

 
Mandatory Findings of Significance 

 
DETERMINATION: (To be completed by the Lead Agency) 
On the basis of this initial evaluation: 
 

 
 

 
I find that the proposed project COULD NOT have a significant effect on the environment, and 
a NEGATIVE DECLARATION will be prepared. 

 
 

 
I find that although the proposed project could have a significant effect on the environment, 
there will not be a significant effect in this case because revisions in the project have been 
made by or agreed to by the project proponent. A MITIGATED NEGATIVE 
DECLARATION will be prepared. 

 
 

 
I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 
 

 
I find that the proposed project MAY have a "potentially significant impact" or "potentially 
significant unless mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has 
been addressed by mitigation  measures based on the earlier analysis as described on attached 
sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the 
effects that remain to be addressed. 

 
 

 
I find that although the proposed project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR 
or NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided 
or mitigated pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions 
or mitigation measures that are imposed upon the proposed project, nothing further is required. 

 
 

 
 
  
Signature 

 
 
  
Date 
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Signature 

 
 
  
Date 

 
EVALUATION OF ENVIRONMENTAL IMPACTS: SEE ATTACHED MND DOCUMENT 
 
 
 

 
Potentially 
Significant 

Impact 

 
 Less Than 

Significant with 
Mitigation 

Incorporation 

 
Less Than 
Significant 

Impact 

 
No 

Impact 

 
I. AESTHETICS: Would the project: 
 
a) Have a substantial adverse effect on a 
scenic vista? 

    
 
b) Substantially damage scenic 
resources, including, but not limited to, 
trees, rock outcroppings, and historic 
buildings within a state scenic highway? 

    

 
c) Substantially degrade the existing 
visual character or quality of the site and 
its surroundings? 

    

 
d) Create a new source of substantial 
light or glare which would adversely 
affect day or nighttime views in the area?

    

 
II. AGRICULTURE RESOURCES: In determining whether impacts to agricultural 
resources are significant environmental effects, lead agencies may refer to the California 
Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California 
Dept. of Conservation as an optional model to use in assessing impacts on agriculture and 
farmland. Would the project: 
 
a) Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide 
Importance (Farmland), as shown on the 
maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the 
California Resources Agency, to non-
agricultural use? 

    

 
b) Conflict with existing zoning for 
agricultural use, or a Williamson Act 
contract? 
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Potentially 
Significant 

Impact 

 
 Less Than 

Significant with 
Mitigation 

Incorporation 

 
Less Than 
Significant 

Impact 

 
No 

Impact 

 
c) Involve other changes in the existing 
environment which, due to their location 
or nature, could result in conversion of 
Farmland, to non-agricultural use? 

    

 
III. AIR QUALITY: Where available, the significance criteria established by the applicable 
air quality management or air pollution control district may be relied upon to make the 
following determinations. Would the project: 
 
a) Conflict with or obstruct 
implementation of the applicable air 
quality plan? 

    

 
b) Violate any air quality standard or 
contribute substantially to an existing or 
projected air quality violation? 

    

 
c) Result in a cumulatively considerable 
net increase of any criteria pollutant for 
which the project region is non-
attainment under an applicable federal or 
state ambient air quality standard 
(including releasing emissions which 
exceed quantitative thresholds for ozone 
precursors)? 

    

 
d) Expose sensitive receptors to 
substantial pollutant concentrations? 

    
 
e) Create objectionable odors affecting a 
substantial number of people? 

    
 
IV. BIOLOGICAL RESOURCES: Would the project: 
 
a) Have a substantial adverse effect, 
either directly or through habitat 
modifications, on any species identified 
as a candidate, sensitive, or special status 
species in local or regional plans, 
policies, or regulations, or by the 
California Department of Fish and Game 
or U.S. Fish and Wildlife Service? 
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Impact 

 
 Less Than 

Significant with 
Mitigation 

Incorporation 

 
Less Than 
Significant 

Impact 

 
No 

Impact 

 
b) Have a substantial adverse effect on 
any riparian habitat or other sensitive 
natural community identified in local or 
regional plans, policies, regulations or by 
the California Department of Fish and 
Game or US Fish and Wildlife Service? 

    

 
c) Have a substantial adverse effect on 
federally protected wetlands as defined 
by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological 
interruption, or other means? 

    

 
d) Interfere substantially with the 
movement of any native resident or 
migratory fish or wildlife species or with 
established native resident or migratory 
wildlife corridors, or impede the use of 
native wildlife nursery sites? 

    

 
e) Conflict with any local policies or 
ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance? 

    

 
f) Conflict with the provisions of an 
adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, 
or other approved local, regional, or state 
habitat conservation plan? 

    

 
V. CULTURAL RESOURCES: Would the project: 
 
a) Cause a substantial adverse change in 
the significance of a historical resource 
as defined in '15064.5? 

    

 
b) Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to '15064.5? 
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Less Than 
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Impact 

 
No 

Impact 

 
c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

    

 
d) Disturb any human remains, including 
those interred outside of formal 
cemeteries? 

    

 
VI. GEOLOGY AND SOILS: Would the project: 
 
a) Expose people or structures to 
potential substantial adverse effects, 
including the risk of loss, injury, or death 
involving: 

    

 
i) Rupture of a known earthquake fault, 
as delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area 
or based on other substantial evidence of 
a known fault? Refer to Division of 
Mines and Geology Special Publication 
42. 

    

 
ii) Strong seismic ground shaking?     
 
iii) Seismic-related ground failure, 
including liquefaction? 

    
 
iv) Landslides?     
 
b) Result in substantial soil erosion or 
the loss of topsoil? 

    
 
c) Be located on a geologic unit or soil 
that is unstable, or that would become 
unstable as a result of the project, and 
potentially result in on- or off-site 
landslide, lateral spreading, subsidence, 
liquefaction or collapse? 
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Less Than 
Significant 

Impact 

 
No 

Impact 

 
d) Be located on expansive soil, as 
defined in Table 18-1-B of the Uniform 
Building Code (1994), creating 
substantial risks to life or property? 

    

 
e) Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative waste water disposal systems 
where sewers are not available for the 
disposal of waste water? 

    

 
VII. HAZARDS AND HAZARDOUS MATERIALS B: Would the project: 
 
a) Create a significant hazard to the 
public or the environment through the 
routine transport, use, or disposal of 
hazardous materials? 

    

 
b) Create a significant hazard to the 
public or the environment through 
reasonably foreseeable upset and 
accident conditions involving the release 
of hazardous materials into the 
environment? 

    

 
c) Emit hazardous emissions or handle 
hazardous or acutely hazardous 
materials, substances, or waste within 
one-quarter mile of an existing or 
proposed school? 

    

 
d) Be located on a site which is included 
on a list of hazardous materials sites 
compiled pursuant to Government Code 
Section 65962.5 and, as a result, would it 
create a significant hazard to the public 
or the environment? 
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Impact 

 
No 

Impact 

 
e) For a project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, 
would the project result in a safety 
hazard for people residing or working in 
the project area? 

    

 
f) For a project within the vicinity of a 
private airstrip, would the project result 
in a safety hazard for people residing or 
working in the project area? 

    

 
g) Impair implementation of or 
physically interfere with an adopted 
emergency response plan or emergency 
evacuation plan? 

    

 
h) Expose people or structures to a 
significant risk of loss, injury or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized areas 
or where residences are intermixed with 
wildlands? 

    

 
VIII. HYDROLOGY AND WATER QUALITY: Would the project: 
 
a) Violate any water quality standards or 
waste discharge requirements? 

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

 
Less Than 
Significant 

Impact 

 
No 

Impact 

 
c) Substantially alter the existing 
drainage pattern of the site or area, 
including through the alteration of the 
course of a stream or river, in a manner 
which would result in substantial erosion 
or siltation on- or off-site? 

    

 
d) Substantially alter the existing 
drainage pattern of the site or area, 
including through the alteration of the 
course of a stream or river, or 
substantially increase the rate or amount 
of surface runoff in a manner which 
would result in flooding on- or off-site? 

    

 
e) Create or contribute runoff water 
which would exceed the capacity of 
existing or planned stormwater drainage 
systems or provide substantial additional 
sources of polluted runoff? 

    

 
f) Otherwise substantially degrade water 
quality? 

    
 
g) Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance 
Rate Map or other flood hazard 
delineation map? 

    

 
h) Place within a 100-year flood hazard 
area structures which would impede or 
redirect flood flows? 

    

 
i) Expose people or structures to a 
significant risk of loss, injury or death 
involving flooding, including flooding as 
a result of the failure of a levee or dam? 

    

 
j) Inundation by seiche, tsunami, or 
mudflow? 

    
 
IX. LAND USE AND PLANNING: Would the project: 
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Impact 

 
a) Physically divide an established 
community? 

    
 
b) Conflict with any applicable land use 
plan, policy, or regulation of an agency 
with jurisdiction over the project 
(including, but not limited to the general 
plan, specific plan, local coastal 
program, or zoning ordinance) adopted 
for the purpose of avoiding or mitigating 
an environmental effect? 

    

 
c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

    

 
X. MINERAL RESOURCES: Would the project: 
 
a) Result in the loss of availability of a 
known mineral resource that would be of 
value to the region and the residents of 
the state? 

    

 
b) Result in the loss of availability of a 
locally-important mineral resource 
recovery site delineated on a local 
general plan, specific plan or other land 
use plan? 

    

 
XI. NOISE: Would the project result in: 
 
a) Exposure of persons to or generation 
of noise levels in excess of standards 
established in the local general plan or 
noise ordinance, or applicable standards 
of other agencies? 

  
 
  

 
b) Exposure of persons to or generation 
of excessive groundborne vibration or 
groundborne noise levels? 
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Less Than 
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No 

Impact 

 
c) A substantial permanent increase in 
ambient noise levels in the project 
vicinity above levels existing without the 
project? 

  
 
 

 
 

 
d) A substantial temporary or periodic 
increase in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

  
 
 

 
 

 
e) For a project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, 
would the project expose people residing 
or working in the project area to 
excessive noise levels? 

   
 
 

 
f) For a project within the vicinity of a 
private airstrip, would the project expose 
people residing or working in the project 
area to excessive noise levels? 

   
 
 

 
XII. POPULATION AND HOUSING:  Would the project: 
 
a) Induce substantial population growth 
in an area, either directly (for example, 
by proposing new homes and businesses) 
or indirectly (for example, through 
extension of roads or other 
infrastructure)? 

    

 
b) Displace substantial numbers of 
existing housing, necessitating the 
construction of replacement housing 
elsewhere? 

    

 
c) Displace substantial numbers of 
people, necessitating the construction of 
replacement housing elsewhere? 
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Less Than 
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Impact 

 
No 

Impact 

 
XIII. PUBLIC SERVICES:  
 
a) Would the project result in substantial 
adverse physical impacts associated with 
the provision of new or physically 
altered governmental facilities, need for 
new or physically altered governmental 
facilities, the construction of which could 
cause significant environmental impacts, 
in order to maintain acceptable service 
ratios, response times or other 
performance objectives for any of the 
public services: 

 
 

 
 

 
 

 
 

 
Fire protection?     

 
Police protection?     

 
Schools?     

 
Parks?     

 
Other public facilities?     

 
XIV. RECREATION:  
 
a) Would the project increase the use of 
existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

    

 
b) Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse physical effect on 
the environment? 

    

Appendix F Environmental Checklist.doc 

 F-13 

 



FINAL     Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 
June 2006  Stillwater Sciences 

 
 

 
Potentially 
Significant 

Impact 

 
 Less Than 

Significant with 
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Less Than 
Significant 

Impact 

 
No 

Impact 

 
XV. TRANSPORTATION/TRAFFIC: Would the project: 
 
a) Cause an increase in traffic which is 
substantial in relation to the existing 
traffic load and capacity of the street 
system (i.e., result in a substantial 
increase in either the number of vehicle 
trips, the volume to capacity ratio on 
roads, or congestion at intersections)? 

    

 
b) Exceed, either individually or 
cumulatively, a level of service standard 
established by the county congestion 
management agency for designated roads 
or highways? 

    

 
c) Result in a change in air traffic 
patterns, including either an increase in 
traffic levels or a change in location that 
results in substantial safety risks? 

    

 
d) Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

    

 
e) Result in inadequate emergency 
access? 

    
 
f) Result in inadequate parking capacity?     
 
g) Conflict with adopted policies, plans, 
or programs supporting alternative 
transportation (e.g., bus turnouts, bicycle 
racks)? 

    

 
XVI. UTILITIES AND SERVICE SYSTEMS: Would the project: 
 
a) Exceed wastewater treatment 
requirements of the applicable Regional 
Water Quality Control Board? 
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b) Require or result in the construction of 
new water or wastewater treatment 
facilities or expansion of existing 
facilities, the construction of which could 
cause significant environmental effects? 

    

 
c) Require or result in the construction of 
new storm water drainage facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

    

 
d) Have sufficient water supplies 
available to serve the project from 
existing entitlements and resources, or 
are new or expanded entitlements 
needed? 

    

 
e) Result in a determination by the 
wastewater treatment provider which 
serves or may serve the project that it has 
adequate capacity to serve the project’s 
projected demand in addition to the 
provider’s existing commitments? 

    

 
f) Be served by a landfill with sufficient 
permitted capacity to accommodate the 
project’s solid waste disposal needs? 

    

 
g) Comply with federal, state, and local 
statutes and regulations related to solid 
waste? 

    

Appendix F Environmental Checklist.doc 

 F-15 

 



FINAL     Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 
 

 
June 2006  Stillwater Sciences 

 
 

 
Potentially 
Significant 

Impact 

 
 Less Than 

Significant with 
Mitigation 

Incorporation 

 
Less Than 
Significant 

Impact 

 
No 

Impact 

 
XVII. MANDATORY FINDINGS OF SIGNIFICANCE: 
 
a) Does the project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish 
or wildlife species, cause a fish or 
wildlife population to drop below self-
sustaining levels, threaten to eliminate a 
plant or animal community, reduce the 
number or restrict the range of a rare or 
endangered plant or animal or eliminate 
important examples of the major periods 
of California history or prehistory? 

    

 
b) Does the project have impacts that are 
individually limited, but cumulatively 
considerable? ("cumulatively 
considerable" means that the incremental 
effects of a project are considerable 
when viewed in connection with the 
effects of past projects, the effects of 
other current projects, and the effects of 
probable future projects)? 

    

 
c) Does the project have environmental 
effects which will cause substantial 
adverse effects on human beings, either 
directly or indirectly? 
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Appendix G 
 

2005-2006 Site Reconnaissance Photographs 
 

 



a) RM 26.9 Left from waterside at low flow water surface elevation, October 2005.

b) RM 26.9 Left from boat dock near downstream end of site, 18 April 2006.  

Figure G-1.  Site reconnaissance photographs at Sacramento River Mile 26.9L.



a) RM 34.5 Right from waterside at low flow water surface elevation, October 2005.

b) RM 34.5 Right from upstream end of site, 18 April 2006.  

Figure G-2.  Site reconnaissance photographs at Sacramento River Mile 34.5R.



a) RM 72.2 Right from waterside at low flow water surface elevation, October 2005.

b) RM 72.2 Right showing bank erosion near mid-point of levee, 19 April 2006.  

Figure G-3.  Site reconnaissance photographs at Sacramento River Mile 72.2R.   



a) RM 99.3 Right from waterside at low flow water surface elevation, October 2005.

b) RM 99.3 Right from downstream end of site, 19 April 2006.

Figure G-4.  Site reconnaissance photographs at Sacramento River Mile 99.3R.   



a) RM 123.5 Left from waterside at low flow water surface elevation, October 2005.

b) RM 123.5 Left looking downstream from pump structure, 19 April 2006.  

Figure G-5.  Site reconnaissance photographs at Sacramento River Mile 123.5L.
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 Comment Letter No. 1 - California State Department of Transportation 
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Response to Comment Letter No. 1 – Caltrans:  The recommended Traffic Management Plan 
(TMP) will be prepared by the contractor and submitted to the individual counties and Caltrans. 
Although no lane closures are expected to be necessary for the proposed project, the TMP will 
include locations of temporary traffic controls, signage, and flagmen to be employed as 
necessary and appropriate for the efficient movement of traffic.  In addition to increased 
freeboard in landside haul vehicles for dust control, the TMP will identify any other measures to 
eliminate rock, dirt and/or fill from being dropped on the highway as it is transported to the 
erosion sites.  Preparation of the TMP and specific mitigation measures are addressed in the 
Traffic section of the Final EA/IS. 
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Comment Letter No. 2 - Sacramento Metropolitan Air Quality Management District 
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Response to Comment Letter No. 2 – Sacramento Metropolitan Air Quality Management 
District:  Recommended mitigation found within the above-referenced PM10 Screening Table 
B-1 from the SMAQMD CEQA Guide includes an exemption from PM10 mitigation 
requirements for projects below 5 acres in size. However, because the sum of above water area 
(3.8 ac) and below water area (6.0 ac) are in excess of 8 acres, Level Two mitigation measures 
will be observed including maintenance of 2-feet freeboard on all haul vehicles and water spray 
on all exposed soil three times daily.  
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Comment Letter No. 3 - Yolo-Solano Air Quality Management District 
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Response to Comment Letter No. 3 – Yolo-Solano Air Quality Management District: 
As requested, in addition to provision of a NOx control plan to the SMAQMD, the required 
mitigation fees for NOx emissions at the two sites within the YSAQMD (RM 72.2R and RM 
99.3R) will be provided to the SMAQMD for subsequent reimbursement to the YSAQMD.  
These fees will be paid by the contractor. 
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Comment Letter No. 4 – Feather River Air Quality Management District 
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Response to Comment Letter No. 4 – Feather River Air Quality Management District: 
The recommended fugitive dust control plan shall be prepared and signed by the contractor prior 
to the commencement of work. A copy of the NOx mitigation plan required by SMAQMD shall 
be submitted to the FRAQMD for review prior to commencement of the proposed project.  
Recommendations regarding air quality control strategies for the proposed project have been 
noted and will be implemented as appropriate.   
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 Comment Letter No. 5 - Federal Aviation Administration 
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Response to Comment Letter No. 5 – FAA:  The Corps and USFWS have considered the 
potential effects of increased wildlife-aircraft collisions at Sacramento International Airport.  
Based on the types of species planted and the existing habitat in the project area at RM 72.2 R, 
the potential for additional wildlife aircraft strikes is negligible.  The Corps is creating on-site 
mitigation in the form shaded riverine aquatic habitat that is for riverine species, particularly 
threatened and endangered fish species.  No permanent or seasonal wetlands would be created by 
the project, therefore the project is not likely to be an attractant for waterfowl.  Additionally, 
mostly small trees would be planted that would not create nesting habitat for raptors which are 
also commonly reported in wildlife aircraft strikes.  Since the project is not intended to create 
feeding, breeding, or nesting habitat for bird species that are typically involved in wildlife-
aircraft strikes, no impacts to air traffic or safety are expected.  
 

No setback levees or other mitigation that increases the risk of aircraft-wildlife strikes 
would be created by the proposed project.  Should a set-back levee or other mitigation be 
constructed to off-set the effects to wildlife associated with this project, a separate environmental 
document would be prepared and circulated for public comment.  The Corps recognizes that 
projects within 5 miles of the airport may have the potential to increase wildlife-aircraft strikes if 
not properly implemented. 
 

The Memorandum of Agreement (MOA) between the Federal Aviation Administration, 
the U.S. Air Force, the U.S. Army, the U.S. Environmental Protection Agency, the U.S. Fish and 
Wildlife Service, and the U.S. Department of Agriculture to Address Aircraft-Wildlife Strikes 
states that exceptions to the siting considerations could be made for projects that include critical 
habitat for listed species.  The Corps considers this to be the case since the project location is 
within designated critical habitat of Central Valley steelhead, spring-run Chinook salmon, 
winter-run Chinook salmon, and contains potential habitat for valley elderberry beetle.  In order 
to reduce off-site compensation requirements for these species, which may result in a set-back 
levee or other measure that has the potential to increase wildlife aircraft strikes, on-site 
compensation is necessary.   

 
In conclusion, the proposed project would have no effect on land use as stated in the 

EA/IS and is compliant with the MOA as well as Section 1-3 of FAA Advisory Circular 
150.5200-33.  This conclusion is supported by a letter from USFWS stating that a negligible 
increase in wildlife associated with aircraft-wildlife strikes would occur, and the Corps’ 
determination that no wetlands occur or would be created within the project footprint.  The 
USFWS is the recognized authority on wildlife and their habitats, and the Corps is the 
recognized authority on wetlands per the referenced MOA.  The letter from USFWS follows this 
comment response. 
 

Language has been added to the Traffic section of the Final EA/IS recognizing aircraft-
wildlife strike issues and references the USFWS letter dated June 6, 2006, stating the effects 
would be negligible.  No changes to the land use section of the document are necessary since no 
changes to existing land uses will occur. 
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Comment Letter No. 6 – Walnut Grove resident, Larry Hamilton 
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Response to Comment Letter No. 6 – Walnut Grove resident, Larry Hamilton:  The request to 
create “cut-outs” to accommodate a future gangway cannot be accommodated since such a 
feature would be outside the purpose and need of the project.  Installation of pilings before bank 
protection activities are initiated may conflict with the project design and construction 
specifications and would therefore require careful consideration by the Corps and DWR.  Since 
bank protection activities will be initiated in early July, it is unlikely that consideration of these 
features can be made and the appropriate permits issued in the available timeframe.   
 

While the requested features cannot be accommodated, the commenter may seek to 
minimize costs of future dock development by considering a design that does not include pilings.  
Different design options may be considered such as a floating dock with anchor weights and 
cable systems placed to accommodate expected water level fluctuations and to resist live loads to 
the dock and anchorage from wind and current.   
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Comment Letter No. 7 – Walnut Grove business owner, David Fidel 
 

 

June 2006  Stillwater Sciences 
Appendix H Response to comments.doc 

H-20 



FINAL Environmental Assessment/Initial Study for Five Critical Erosion Sites 
Sacramento River Bank Protection Project 

 

  

Response to Comment Letter No. 7 – Walnut Grove business owner, David Fidel:  Please refer 
to the Response to Comment Letter No. 6 regarding development of a dock design that does not 
require pilings.   
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Comment Letter No. 8 - Sacramento County Airport System 
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Response to Comment Letter No. 8 – Sacramento County Airport System: Please refer to the 
response to Comment Letter No. 5 regarding aircraft-wildlife strike issues. 
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Response to Comment Letter No. 9 – California Department of Transportation, Division of 
Aeronautics:  All trees planted at RM 72.2R would be placed below existing riparian vegetation 
and when mature are not expected to exceed the present canopy height.  Therefore, trees planted 
at RM 72.2R will not create a structural hazard to aircraft on take-off or landing since none is 
known to exist currently.   
 

As stated in the response to Comment Letter No. 5, the Corps and USFWS have 
considered the potential for increased wildlife-aircraft strikes to flights associated with 
Sacramento International Airport.  Based on the types of species planted and the existing habitat 
in the project area at RM 72.2 R, the potential for additional wildlife aircraft strikes is negligible.  
Since the project is not intended to create feeding, breeding, or nesting habitat for bird species 
that are typically involved in wildlife-aircraft strikes, future coordination with Sacramento 
International Airport to monitor wildlife will not be conducted in association with the proposed 
project. 

 
As recommended, the review and consideration of potential impacts to aircraft due to the 

development of riparian habitat has been made pursuant to California Public Resources Code 
21096 and California Public Utilities Code 21659 and 21674.5.  Language has been added to the 
Traffic section of the Final EA/IS recognizing the potential for aircraft collisions with new 
structures and wildlife.  The Final EA/IS states that the project would have no effect on air 
traffic. 
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