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1 PROJECT DESCRIPTION 

This chapter describes the Emergency Drought Barriers Project (proposed project). The project location and 
background are described along with project objectives, project characteristics, construction activities, project 
operations, and discretionary actions and approvals that may be required.  

1.1 PROJECT INTRODUCTION 

Water quality conditions in the Sacramento-San Joaquin River Delta (Delta) during 2014 were difficult to control 
as a result of persistent drought conditions, and put municipal, industrial, and agricultural water supplies at risk. 
The brackish conditions also were degrading habitat for threatened and endangered fish dependent on the Delta. 
In response to the statewide drought conditions, the U.S. Department of Agriculture identified 57 counties in 
California, including Sacramento, Yolo, and San Joaquin counties, as eligible for natural disaster assistance, 
including funding for emergency watershed protection and water assistance for rural communities (USDA 2014) . 
This announcement came in the spring of 2014, following President Obama’s earlier announcement of an 
administration-wide drought response in February 2014.  

In addition, on January 17, 2014, California’s Governor Edmund G. Brown Jr. signed a proclamation declaring a 
State of Emergency, prompted by record dry conditions and projections that 2014 would be the driest year on 
record (see http://gov.ca.gov/news.php?id=18368). In his proclamation, he found that the lack of precipitation is 
beyond the ability of local authorities to address, placing the safety of people and property existing within 
California in peril because of water shortage from persistent drought conditions. Governor Brown issued a 
number of directives calling for immediate action to implement conservation programs, secure water supplies for 
at-risk communities, and protect critical environmental resources.  

Many of these actions are being undertaken by the California Department of Water Resources (DWR) and its 
various federal, state, and local partners. These actions include temporary modifications of requirements included 
in the State Water Resources Control Board’s Revised Decision 1641 (D-1641) to meet water quality objectives 
in the Water Quality Control Plan for the Bay-Delta, including increased flexibility for water transfers, regulating 
diversions, and Delta Cross Channel (DCC) gate operations. The drought proclamation also directed DWR to take 
other necessary actions to protect water quality and water supply in the Delta, including installation of temporary 
barriers or temporary water supply connections as needed, and coordination with the California Department of 
Fish and Wildlife (CDFW) to minimize impacts on affected aquatic species.  

The proposed project seeks to protect the quality of water for users that rely on Delta water. The proposed project 
would include installation of three temporary rock barriers. The selection of the locations of the emergency 
drought barriers was based mainly on the Draft Emergency Barriers Report from 2009 (DWR 2009). In that 
report, the impact on salinity at the export locations for various individual locations and a combination of barrier 
locations was evaluated. For each barrier or combination of barriers, improvement in salinity at the export 
locations was evaluated and if the improvement was less than 5 percent, the barrier(s) were not considered a 
viable alternative and other barriers and combinations of barriers became the focus. Based on that analysis, two 
possible combinations of barriers were chosen. After further analysis, the combination of Steamboat Slough, 
Sutter Slough, and West False River was decided on to minimize impacts while meeting the project objectives. 
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The proposed barriers at the heads of both Sutter and Steamboat sloughs would decrease the rate of flow from the 
Sacramento River and into Sutter and Steamboat sloughs, therefore increasing the flow of water in the 
Sacramento River. Therefore, increased flows through Georgiana Slough and the DCC would repel salinity from 
the Central/South Delta. An additional barrier in West False River near its confluence with the San Joaquin River 
would be installed to limit salinity intrusion along the lower San Joaquin River and the channels leading from it.  

Setting precedent for the proposed project, several rock barriers were installed at Delta locations during 1976 and 
1977 to help mitigate for drought conditions. In 1976, one barrier was installed at Sutter Slough to help meet 
water quality criteria, and allow for conserving additional water in upstream reservoirs. A second barrier was 
installed at Old River at its divergence from the San Joaquin River (often referred to as head of Old River) to 
protect fishery resources by keeping special-status fish in the San Joaquin River, thereby reducing entrainment 
risk at Central Valley Project/ State Water Project (CVP/SWP) export facilities in the South Delta. In 1977, as 
drought conditions continued, barriers were installed at six different locations in the Delta. In addition, control 
facilities were built at two additional locations. The six barrier locations constructed in 1977 included Old River 
east of Clifton Court, San Joaquin River near Mossdale, Rock Slough, Indian Slough, Dutch Slough, and the head 
of Old River.  

With the proposed project, the temporary barriers could be installed up to three times over a 10-year period 
between 2015 and 2025, including potentially in successive years. While this document covers the possibility of 
either three consecutive year installations or up to three installations in 10 years, the barriers would only be 
constructed if the drought reduces SWP water storage to critical levels such that projected Delta outflow would 
not control increased salinity in the Delta and worsening water quality threatens the drinking and irrigation water 
supply, as described in Section 4.1, “Purpose and Objectives” and Section 4.2, “Need for the Project.” Operation 
of the drought barriers as part of the overall operations programs associated with the CVP and SWP occurs 
through existing rules and regulations under relevant federal and state regulatory agencies (for more information 
on the CVP and SWP Operations Criteria and Plan see http://www.usbr.gov/mp/cvo/ocap_page.html). 

Implementation of the proposed project will be considered as part of the Interagency 2015 Drought Contingency 
Strategy being developed by Reclamation, DWR, USFWS, NMFS, and CDFW. The December 11, 2014, draft 
Drought Contingency Strategy includes several core principles for operation of the CVP and SWP, one of which 
is control of salt water intrusion in the Delta. As noted in the draft Drought Contingency Strategy, installation of 
emergency drought barriers will be considered in order to lessen water quality impacts if winter forecasts suggest 
that there will be insufficient water in upstream reservoirs to protect water quality and to meet health and safety 
and other critical water supply needs. 

1.2 PROJECT PURPOSE AND OBJECTIVES  

The purpose of the proposed project is to reduce the intrusion of saltwater into the Delta during drought 
conditions when stored water in upstream reservoirs is insufficient to meet Delta outflow required to repel San 
Francisco Bay salinity, which could (1) render Delta water undrinkable and affect roughly 25 million 
Californians, (2) render Delta water unusable by agriculture, and (3) decrease freshwater habitat in the Delta for 
sensitive aquatic species.  
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The project objectives are to: 

► Benefit communities and farmers in and adjacent to the Delta that rely exclusively on this source for 
municipal water and irrigation; 

► Benefit upstream resources and communities, because once installed, the barriers would reduce demand on 
reservoir releases to maintain salinity objectives in the Delta, thus leaving more water in upstream reservoirs 
that could later be released for critical upstream fisheries and community needs; and 

► Benefit the CVP and SWP operators as they attempt to maintain access to water supplies for human health 
and safety. 

1.3 NEED FOR PROJECT 

EDB would be installed to protect the water supply for nearly all those dependent on the water in the Delta if 
water quality conditions in the Delta decline due to the severe drought conditions. Increased salinity in the Delta 
could render the water undrinkable by 25 million Californians and unusable by farms reliant upon this source. In 
January 2014, large amounts of saltwater began intruding into the Delta. The resulting water quality approached 
human health criteria at many locations in the South Delta and spread as far south as the CVP and SWP intakes 
near Tracy, putting several communities and local water purveyors dependent on that water supply at risk. The 
bromide levels also increased along with salinity (bromide concentrations are typically low in freshwater and 
higher in seawater). This is important because bromide plays a role in the formation of disinfection by-products 
(trihalomethanes and bromate), which are carcinogens and difficult to treat with existing drinking water 
purification processes.  

The Delta is a complex system of interconnecting channels that provide numerous pathways for the tides to push 
saltwater inland. Normally, outflow is sufficient to prevent San Francisco Bay’s saline water from migrating 
eastward into the Delta with each tidal pulse, but the record dry January experienced dramatically lower outflow 
levels. Because of the degraded water conditions during the start of 2014, temporary emergency drought barriers at 
strategic locations were evaluated for their potential to repel and minimize saltwater intrusion into the Delta and thus 
help conserve limited fresh water resources in upstream reservoirs. Runoff and snow pack data show that February 
and March storms in 2014 increased reservoir storage modestly. While not nearly enough to take California out of 
the current extreme drought, this minimal increase in water supply allowed the CVP and SWP to limit saltwater 
intrusion into the interior Delta without installing rock barriers in Delta channels in 2014 (DWR 2014a). 

The 2014 CVP and SWP Drought Operations Plan and Operational Forecast for April 1, 2014 through November 
15, 2014 called for DWR to reassess the need for barriers in the future if dry conditions persist. This biological 
assessment is being prepared should another drought occur between 2015 and 2025, and water quality monitoring 
and reservoir storage capacity data indicate that barriers are needed to reduce the intrusion of saltwater into the 
Delta during drought conditions when upstream reservoir resources are insufficient to meet Delta outflow 
required to repel San Francisco Bay salinity.  

Water content in the Sierra Nevada snowpack that normally provides about a third of the water for California 
cities and farms was at only 32 percent of its historical average in early April 2014 and was down to 21 percent of 
its historical average by mid-April (DWR 2014a). 
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As of mid-April 2014, the state’s key reservoirs were well below normal levels. For example, Lake Oroville in Butte 
County, the SWP’s principal reservoir, was at 52 percent of its 3.5 million acre-foot capacity (66 percent of its 
historical average for the date). Shasta Lake north of Redding, California’s and the federal CVP’s largest reservoir, 
was at 53 percent of its 4.5 million acre-foot capacity and 63 percent of its historical average for mid-April. San Luis 
Reservoir, a critical south-of-Delta pool for both the CVP and SWP, was at 46 percent of its 2 million acre-foot 
capacity (52 percent of normal for the date) as of mid-April (DWR 2014a). 

Should there be insufficient water in the natural runoff or stored in upstream reservoirs that can be released to 
minimize saline intrusion into the Delta, low Delta tributary inflows will allow salinity intrusion to the extent that 
interior portions of the Delta will exceed water quality objectives. The maximum mean daily salinity objective for 
municipal and industrial use in all water year types established by the State Water Resources Control Board in D-
1641 is approximately 415 milligrams per liter (mg/L) (Table 1, Water Quality Objectives for Municipal and 
Industrial Beneficial Uses). Should salinity peak and exceed this threshold, such high salinity levels (with 
associated bromide levels) could preclude pumping and/or compromise municipal and irrigation water supplies. 
This would be particularly devastating for communities without alternative water supplies, including the Contra 
Costa Water District, which serves approximately 500,000 people and is almost entirely dependent on the Delta 
for its water supply (Contra Costa Water District 2011), and for agricultural water users that may not have access 
to alternative water supplies.  

After salinity intrudes into the Delta, moving it back toward San Francisco Bay is difficult; thus, high salinity 
could persist for an extended period if high winter and spring freshwater flows are not available to dislodge it. 
This would effectively eliminate the Delta as a water supply for the Californians who depend on it. This condition 
would exist, perhaps for many months, until sizeable storms provide the necessary Delta tributary inflow and 
outflow to flush out the saline waters. In addition to critical urban water uses, water flowing through the Delta is 
essential to the agricultural industry and businesses that drive the state’s economy (DWR 2014b). Consequently, 
increased salinity levels in the Delta, especially over a sustained period of many months, would have a profound 
detrimental effect throughout the State. 

Increased salinity levels also would have an adverse effect on the sensitive aquatic resources that live in and pass 
through the Delta. This is both due to exceedances of water quality objectives and because the already limited 
water supplies stored in the upstream reservoirs would need to be released to meet objectives. As a result, cool 
water resources would be insufficient in late spring and summer to protect salmon eggs incubating in the gravels, 
and rearing habitat for juvenile salmon below Keswick, Oroville, and other dams would be depleted. Construction 
of the barriers would conserve cold water pools in upstream reservoirs to protect natural resource values later in 
the year because less water would need to be released from the reservoirs for water quality earlier in the year. In 
addition, more reservoir storage would be available for community needs in upstream areas. 

The EDB would impede the intrusion of saltwater into the Central and South Delta and optimize the use of fresh 
water flows to maintain water quality that meets human health criteria. Modeling of salinity intrusion with 
variable installation dates demonstrated the greatest benefits are gained if the barriers are installed in spring; 
however, benefits are gained from a later installation. 

AECOM  Emergency Drought Barriers Project 
Supplemental Information, Attachment A 4 California Department of Water Resources 



1.4 PROJECT LOCATION  

Three temporary rock barriers would be installed at three locations in the North and Central Delta:  

► Sutter Slough 
► Steamboat Slough 
► West False River 

The general locations of these sites are shown in Figures 1 and 2, and their specific locations are shown in 
Figures 3 through 5. Photographs of the levee banks at the project sites for the Sutter Slough, Steamboat Slough, 
and West False River barriers are presented in Figures 6 through 8, respectively.   

The Sutter Slough site is located in the North Delta about 0.6 mile directly west of the Sacramento River at the 
northwest end of Sutter Island. This site is approximately 1 mile southwest of the community of Courtland and 
7 miles northwest of Walnut Grove and is on the border between Yolo and Sacramento counties. The barrier site 
is located about 1.25 miles downstream from the confluence of Sutter Slough and the Sacramento River. The 
banks of Sutter Slough where the barrier would be placed vary (Figure 6). The east levee has a rock-lined 
shoreline with woody and herbaceous vegetation on the levee slope. The west levee is not rock-lined and has 
mature woody riparian and upland vegetation and herbaceous vegetation.   

The Steamboat Slough site is approximately 2.1 miles south-southeast of the Sutter Slough site, on the east side of 
Sutter Island, and approximately 1 mile southwest of the Sacramento River in Sacramento County. The Steamboat 
Slough barrier site is located about 1 mile downstream from the confluence of Steamboat Slough and the 
Sacramento River and is between Sutter and Grand Islands. The banks of Steamboat Slough where the barrier 
would be placed are largely rock-lined levees (Figure 7). 

The West False River site is located approximately 0.4 mile east of the confluence with the San Joaquin River, 
between Jersey and Bradford Islands in Contra Costa County, and is about 4.8 miles northeast of Oakley. The 
banks of the West False River site are rock-lined levees (Figure 8). 

1.5 GEOLOGIC EXPLORATION 

Geologic exploration would potentially occur in any year from 2015 to 2025 that the EDB would not be installed. 
A total of 12 cone penetrometer tests (CPTs), six drill holes, and three overwater drill holes would be completed. 
Geotechnical exploration is required to reduce uncertainty associated with the underlying ground that would 
support the barriers, locate poor foundation soils like peat, and better estimate engineering design parameters. 

1.5.1 CONE PENETROMETER TEST SOUNDINGS 

Two CPT soundings would be conducted on each side of the channel at each site, one on the crown and one at the 
landside toe of the levee. The crown CPTs would be approximately 100 feet deep, and the toe CPTs would be 
approximately 70 feet deep. The CPT soundings are anticipated to be completed within approximately 2-3 days at 
each site and to be abandoned by backfilling the boreholes using cement/bentonite grout through a tremie pipe. 
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Source: Moffatt & Nichol 2014, AECOM 2014 

Figure 1 Locations of Proposed Emergency Drought Barriers 
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Source: Moffatt & Nichol 2014, AECOM 2014 

Figure 2 Aerial View of Locations of Proposed Emergency Drought Barriers 
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Source: Moffatt & Nichol 2014, AECOM 2014 

Figure 3 Project Site – Sutter Slough 
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Source: Moffatt & Nichol 2014, AECOM 2014 

Figure 4 Project Site – Steamboat Slough 

Emergency Drought Barriers Project  AECOM 
California Department of Water Resources 9 Supplemental Information, Attachment A 



 
Source: Moffatt & Nichol 2014, AECOM 2014 

Figure 5 Project Site – West False River 
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Figure 6 Project Site – Sutter Slough East Levee (top) and West Levee (bottom) 
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Figure 7 Project Site – Steamboat Slough East Levee (left) and West Levee (right) 
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Figure 8 Project Site – West False River South Levee (top), North Levee (middle), 
and North Levee at USGS Gaging Station East of the Barrier Site (bottom). 
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1.5.2 LAND DRILL HOLES 

At each site, a hollow stem auger (HSA)/mud rotary drill hole would be drilled through the levee crown on each 
side of the channel, to a depth of approximately 100 feet. The drill holes would be advanced by a truck-mounted 
rotary drill rig, accompanied by a drill rig tender/tool truck. Eight-inch-diameter HSAs would be used; the augers 
may be removed and replaced with casing or left in place to act as casing to protect the embankment during mud 
rotary drilling. In this case, the term “mud” refers to the use of bentonite clay added to the boring to allow 
removal of drill cuttings and to stabilize the drill hole.  

Standard penetration tests with a 140-pound autohammer would be conducted a minimum of every 5 feet during 
drilling, and the cleanout interval would be continuously cored using a geo-barrel or equivalent continuous soil 
coring method. Based on CPT findings, fine-grained soils would be sampled using thin-walled samplers such as 
Shelby tube, Pitcher barrel, or piston, depending on the consistency of the soil. Drill cuttings and drilling fluid 
would be contained in drums, large containers, or vacuum truck and disposed of at an appropriate landfill. The 
two drill holes are anticipated to be completed in approximately 3 days at each site and to be abandoned using the 
same method described above for the CPT soundings. 

1.5.3 OPTIONAL OVERWATER EXPLORATION 

One overwater geotechnical drill hole may be completed in the channel at each site to a planned depth of 
approximately 80 feet below the mud line (river bottom). If overwater exploration is conducted, it would occur 
between August 1 and November 30, to minimize the potential for adverse effects on fish and other aquatic 
resources. The drilling would be conducted with a rotary drilling rig mounted on a shallow-draft barge anchored 
into the bottom of the channel with two to four spuds (steel pipes). Personnel would access the barge via a support 
boat from an established marina. When a drill rig remains on a boring location for more than 1 day, the drill 
apparatus and casing would remain in the water column and drill hole to minimize sediment disturbance of the 
river bottom.  

The drill apparatus would consist of a 6- to 8-inch-diameter conductor casing that would extend from the barge 
deck, through the water column, and into the soft sediments of the river bottom. The casing would be smaller than 
most piers and would not impede water flow. All of the drilling rods, samplers, and other down-hole equipment 
would pass through the inside of the casing, which would separate them effectively from the water.  

The drill hole would be advanced using mud rotary method and would be drilled and sampled to a maximum 
depth of approximately 80 feet below the mud line. Initially, the boring would be advanced by pushing the 
conductor casing to approximately 10 feet or more below the mud line. The conductor casing would be used to 
confine the drill fluid and cuttings within the drill hole and operating deck of the barge and prevent any 
inadvertent spillage into the water. Soil samples would be collected from within the conductor casing using the 
same methods described above for the land drill holes.  

The drill hole below the conductor casing would be approximately 3.5 to 5.5 inches in diameter. Only water 
would be circulated through the pumps and conductor casing when drilling and sampling within 15-20 feet of the 
mud line. For drilling deeper than 15-20 feet, the drilling fluid, consisting of a mixture of circulating water and 
bentonite clay, would be introduced into the conductor casing via the drill string to create a more viscous drilling 
fluid (drilling mud). The drilling fluid would pass down the center of the drill rod to the cutting face in the 
formation being drilled and would return up the drilled hole with the suspended cuttings. The drilling fluids and 
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cuttings would be confined by the borehole walls and the conductor casing. Return drill fluids would pass through 
the conductor casing to the barge and then through a tee connection or similar device at the head of the conductor 
casing into the drilling fluid recirculation tank.  

The conductor casing and the recirculation tank would create a closed system at the top of the hole on the barge 
deck to contain the drill fluids. A heavy plastic sleeve would be placed over the conductor casing and would drape 
into an external mud tank to reduce drilling fluid leaks between the casing and the barge deck. This system would 
provide a reliable seal and prevent significant spillage of the drilling fluid into the water. The drill rod and sample 
rod connections would be disconnected either directly over the conductor casing or the recirculation tank. 
Furthermore, positive barriers consisting of straw wattles and/or other suitable types of spill-stoppage materials 
would be placed around the work area on the barge. Drill cuttings (sand) that settle out in the recirculation tank 
would be collected into 55-gallon storage drums. Good work practices would be observed and maintained in 
containing the drilling fluid, including taking care when transferring drill cuttings from the recirculation tank to 
the drums. The drums would be placed adjacent to the recirculation tank. If drilling fluid or drill cuttings material 
accidently spill onto the barge deck outside of the containment area, they would be picked up immediately with a 
flat blade shovel and placed either into the recirculation tank or a storage drum, and the affected area would be 
cleaned. Discarded soil samples also would be placed in the storage drums. 

An engineering geologist would be onsite at the drill rig to supervise activities at all times during the operation to 
ensure that all drilling fluid and cuttings are kept and confined within the recirculation tanks and storage drums. 
The engineering geologist would pay special attention to the river water for the presence of colored or 
increasingly opaque plumes when drilling, grouting, and pulling the conductor casing. Colored plumes are an 
indication that material may be leaking into the water. All personnel on the barge would report any observations 
of colored plumes in the water or leaking of the drilling fluids to the engineering geologist. If an unauthorized 
discharge is discovered by any of the personnel on board the barge, drilling activities would cease until 
appropriate corrective measures are completed. Cuttings and excess drilling fluid would be contained in drums or 
bins, periodically off-loaded to a land-based staging area, and disposed at a State-approved landfill site. The 
overwater borings would take place a maximum 200 feet from each of the proposed barrier locations and would 
be performed by a licensed drilling contractor under the direction of DWR or its contractor. The overwater 
drilling is anticipated to be completed in approximately 3 days at each site. 

1.6 GENERAL DESIGN AND INSTALLATION CONCEPTS 

Rock (rip-rap) barrier weir structures would be installed at three sites (i.e., Sutter Slough, Steamboat Slough, and 
West False River) between 2015 and 2025. During this 10-year period, the barriers could be installed up to three 
times, including potentially in consecutive years. All structures would be trapezoid-shaped rock barriers with a 
wide base tapering up to a 12-foot-wide top width set perpendicular to the channel alignment. Rock fill would be 
placed along the base of the levees for support at the Sutter and Steamboat Slough sites. The West False River site 
would have transitions to the levees with 75-foot-long sheet pile walls supported by king piles and buttressed with 
rock because the levees are weaker in this area than at the northerly sites due to peat soil foundations.  

Construction of the barriers may include land-based staging of equipment and materials. Before the start of 
construction, DWR would work with adjacent property owners at the Sutter Slough and Steamboat Slough sites to 
obtain temporary rights to access parcels for barrier installation up to three times in a 10-year period, including 
potentially in consecutive years. This applies to the following Assessor Parcel Numbers (APNs): 
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► APN 142-0010-002-0000 (Sutter Slough Site, Sacramento County) 
► APN 043-030-006-000 (Sutter Slough Site, Yolo County) 
► APN 142-0020-056-0000 (Steamboat Slough Site, Sacramento County 
► APN 142-0030-016-0000 (Steamboat Slough Site, Sacramento County) 

Temporary rights for construction of the West False River barrier may be obtained before securing the necessary 
permanent easement rights required for those portions of the piping preventers, sheet pile walls, king piles, and 
rock abutments that would be permanent installations. This applies to the following APNs: 

► APN 027-010-005-0 (West False River Site, Contra Costa County) 
► APN 026-040-005-6 (West False River Site Contra Costa County) 

Temporary access rights for construction inspection and fence installation purposes would be required from the 
following APNs on Bradford Island:  

► APN 026-040-003-1 (West False River Site, Contra Costa County) 
► APN 026-050-006-1 (West False River Site, Contra Costa County) 
► APN 026-050-018-6 (West False River Site, Contra Costa County)  
► APN 026-050-024-4 (West False River Site, Contra Costa County) 

The rock barriers may be installed at each of the sites in spring or summer, beginning no sooner than May 7 at the 
West False River location, and May 22 at the Sutter and Steamboat Slough sites. The construction period would 
be approximately 30 to 60 days. Barrier removal may require approximately 30 to 60 days for Sutter and 
Steamboat sloughs with removal commencing on or near October 1 and approximately 45 to 60 days for West 
False River with removal also commencing on or near October 1. The barriers would be removed entirely no later 
than November 1 for Sutter and Steamboat sloughs and November 15 for West False River, before the rainy 
season when freshwater runoff typically occurs and flood risk increases.  

The Sutter and Steamboat Slough sites would be designed to allow fish passage (primarily for Chinook salmon, 
steelhead, green sturgeon, and white sturgeon) and manage water quality on the downstream side of the barriers 
using a combination of a an overflow weir designed to be inundated in the event of a very high tide or high river 
discharge and the installation of four 48-inch culverts with slide gates. The West False River barrier does not 
include these features. Tidal flows would be the main factor influencing water quality conditions at the West 
False River barrier. Fish movement can occur through the adjacent San Joaquin River and through other channels, 
including Fisherman’s Cut, East False River, and Dutch Slough during the West False River closure. 

Vessel traffic would be blocked at each barrier site. Boat ramps would be provided on either side of the 
Steamboat Slough barrier. Vessels up to 24 feet and 10,000 pounds would be moved around the barrier by 
equipment and an operator provided by the State. Boats heading into Sutter Slough would be directed by signage 
to Steamboat Slough for passage. Larger vessels would need to transit the Sacramento River channel instead of 
passing through Sutter or Steamboat sloughs between Courtland and Rio Vista. Boat access would not be 
provided at the West False River site because alternative routes are available via the Stockton Deep Water Ship 
Channel in the San Joaquin River between Antioch and eastern Delta locations, or via Fisherman’s Cut or East 
False River to South Delta destinations. 
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Solar-powered monitoring instruments would be placed at appropriate locations upstream and downstream at each 
site and would monitor parameters like dissolved oxygen, turbidity, salinity as measured by electrical 
conductivity (EC), river stage, and flow velocity. Additional monitoring, including the use of DIDSON cameras, 
would be used to assess the Sutter and Steamboat Slough sites for interaction with and passage of migratory fish 
through the culverts. One 48-inch culvert would remain fully open at all times at the Sutter and Steamboat Slough 
barriers primarily for fish passage.  

Appropriate navigation signage would be installed at each of the sites and would comply with navigation 
requirements established by the U.S. Aids to Navigation System and the California Waterway Marker system, as 
appropriate. Signs would be posted at upstream and downstream entrances to each waterway or other key 
locations, informing boaters of the restricted access. A Notice to Mariners would include information on the 
location, date, and duration of channel closures. Signs would be posted on each side of each barrier, float lines 
with orange ball floats would be located across the width of the channels to deter boaters from approaching the 
barriers, and solar-powered warning buoys with flashing lights would be present on the barrier crest to prevent 
accidents during nighttime hours. Additional information regarding navigational issues at each of the sites is 
provided in Section 1.7, “Structural Components.” 

1.7 STRUCTURAL COMPONENTS 

1.7.1 SUTTER SLOUGH SITE 

The Sutter Slough rock barrier (Figure 3) would be 200 feet long and up to143 feet wide at the base and 12 feet 
wide at the top. The top of the barrier would be set at an elevation of 9.5 feet across the crest and would include 
about a 50-foot overflow weir 20 feet wide at the top, set at 7.5 feet elevation.1 The weir would allow overflows 
at high stage, keep flow in the middle of the channel, and minimize the potential for erosion of the river banks. 
The barrier would include a submerged structure placed on a bed of crushed rock consisting of two steel frames 
with four 48-inch diameter corrugated metal culverts, approximately 60 feet long, set at an invert elevation of 
approximately -4 feet. The culverts would be operated to allow fish passage and to regulate water levels and water 
quality on the downstream side of the barrier. One culvert would remain fully open at all times for fish passage, 
and the other culvert slide gates would be operated such that the culverts are fully open, fully closed, or at least 50 
percent open as needed to improve water quality and/or stage downstream of the barriers. 

The monitoring equipment and operable culverts would be accessed by the levee road on the north or via State 
Route 145. The site is navigable and is used primarily by recreational traffic, but signs would be posted at both 
entrances to the slough, informing boaters that Steamboat Slough provides boat passage for vessels up to 24 feet 
long and up to 10,000 pounds. 

1.7.2 STEAMBOAT SLOUGH SITE 

The Steamboat Slough rock barrier would be 220 feet long, up to 110 wide at the base, and 12 feet wide at the top 
(Figure 4). The top of the structure would be at elevation 9.5 feet and would include about a 60-foot overflow 
weir 20 feet wide at the top, set at 7.5 feet and is designed to operate similar to the weir in Sutter Slough. Like the 
Sutter Slough site, it would include a submerged steel frame set at an invert elevation of -4 feet with four 48-inch 

1 Vertical elevations are based on the North American Vertical Datum of 1988 (NAVD 88).  
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corrugated metal culverts, approximately 60 feet long, to allow fish passage and management of downstream 
water surface elevation and quality. One culvert would remain fully open at all times for fish passage, and the 
other culvert slide gates would be operated such that the culverts are fully open, fully closed, or at least 50 percent 
open as needed to improve water quality, stage downstream of the barriers, and/or fish passage. 

This site is navigable by commercial and recreational traffic, and boat ramps on each side of the barrier would be 
provided on the east side of the channel. Two new 12-foot-wide gravel roads would connect to Grand Island 
Road. The south access road would be about 180 feet long, and the north access road would be about 200 feet 
long. A State-provided boat tender would be present on the apron during daytime hours with a pickup truck and 
trailer. When a boat approaches, the trailer would be backed into the water, the boat would be placed on the 
trailer, and it would be driven to the boat ramp on the other side, where it would be placed back in the river. Boats 
up to 24 feet and 10,000 pounds could be accommodated. The site would not be available for launching boats 
from the land. The ramps would be approximately 22 feet wide and would be placed on rock fill with a 15 percent 
slope. The south ramp would be approximately 90 feet long, and the north ramp would be approximately 120 feet 
long. Dock anchors (comparable to mooring lines) would be used to stabilize the boat ramps. Bollards and a chain 
would be installed to restrict access to the boat ramp from the public road.  

Workers would access the boat ramps via Grand Island Road, and the monitoring equipment and operable slide 
gates would be accessed via Sutter Island Road, both of which are public roads, or by boat. 

1.7.3 WEST FALSE RIVER SITE 

The West False River barrier would be approximately 800 feet long and up to 200 feet wide at the base, and 
12 feet wide at the top (Figure 5). The toe fill would extend approximately 100 feet upstream and downstream of 
the barrier centerline. The top of the structure would be at an elevation of 7 feet across the entire crest. The barrier 
would include two king pile-supported sheet pile walls extending out from each levee into the channel for a 
distance of 75 feet. The sheet piles/king piles would be required because the levees are weaker at this location; 
they sit on peat, and placing a large volume of rock directly on the levees would cause too much stress. The walls 
would be buttressed with some rock on both sides, however. After barrier removal, rock would be used to make 
smooth transitions around the sheet pile abutments which would remain in place for possible future use. DWR 
would assure that this rock is maintained and either contract with the Local Maintaining Agency (LMA) or use 
DWR resources or contractors to repair and or replace the transition rock as needed. The annual inspection of the 
rock would compare actual conditions with as constructed plans and/or bathymetric survey data. The results of the 
inspections and any bathymetric survey data collected would be made available to the LMAs. Any necessary 
repairs of the rock would be made using land or water-based construction equipment during summer and fall (July 
through October) when special-status species are less likely to be affected. 

The piles to be installed at West False River site would include in total:  

► Eight 36-inch-diameter king piles (barrier abutments) 

► About 70 sheet piles (barrier abutments), or about 35 pairs of sheet piles totaling approximately 160 wall feet 
(including approximately 5 feet on either side that would be in the levee) 

► Four 24-inch steel pipe piles (float line attachment, i.e., two piles upstream and downstream of the barrier) 

► Four 12-inch steel pipe piles (monitoring equipment) 
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In addition to river sheet piles, approximately 300 feet of sheet piles would be installed parallel to the channel to 
prevent water piping from the river through the levee to a depth of approximately 35 feet. These piping preventer 
sheet piles would be set into the tops of the levees on each side of the barrier and would remain in place for 
possible future use. 

No boat passage is provided around this barrier because alternative routes (Fisherman’s Cut or False River east 
for vessel traffic between the South Delta to the San Joaquin River and the Main San Joaquin River for vessel 
traffic between the Antioch and the eastern Delta) are available. No fish passage has been provided because 
migrating fish would use the adjacent San Joaquin River, Fisherman’s Cut, or Dutch Slough and their access 
would not be restricted. 

To monitor water quality in the Central Delta and the associated changes in water quality and flow resulting from 
the West False River barrier, DWR proposes to install up to four water quality monitoring and/or flow monitoring 
stations at Fisherman’s Cut (approximately 1.5 miles east of the barrier), Franks Tract, and potentially two 
additional sites. The stations, which would be able to monitor EC, turbidity, dissolved oxygen, chlorophyll, 
nutrients, bromide, and organic carbons would be installed on 12-inch-diameter steel pipe piles. DWR would 
place navigational aids as needed at the stations. 

1.8 PROJECT CONSTRUCTION 

1.8.1 CONSTRUCTION PRACTICES 

Notices of construction would be posted at local marinas and in the Local Notice to Mariners. Navigational 
markers would be used to prevent boaters from entering the immediate construction area, and speed limits would 
be posted. Safe vessel passage procedures would be coordinated with the U.S. Coast Guard District 11 and 
California Department of Parks and Recreation Division of Boating and Waterways (Cal Boating). An educational 
program would be implemented to inform boaters of the purpose of the proposed project and the expected 
duration of installation activities. The program would include notices in local newspapers and boater publications 
as appropriate; notices also would be posted at local marinas and boat launches and on the proposed project 
website.  

Approximately 95,000 cubic yards of rock would be required to construct the barriers, which would include 
approximately 9.000 cubic yards at the Sutter Slough site, 14,000 cubic yards at the Steamboat Slough site, and 
72,000 cubic yards at the West False River site. Clean, unwashed rock would be used. The rock source would 
likely be one or more existing quarries, near San Rafael. Structures such as the steel frames used to support 
culverts that allow fish passage and articulated concrete mats for boat ramps would be prefabricated. Most 
materials and construction equipment (e.g., cranes and clamshells and the vibratory pile driver used at the West 
False River site) would be brought to the site by barges, and most construction would take place from the water. 
The exceptions would be construction of the gravel roads used to access the boat ramps at Steamboat Slough, the 
transport of road materials and boat ramps to this site, and perhaps the installation of portions of the king piles and 
sheet piles at the West False River site. In addition, minimal vegetation and clearing would be required on the 
levees prior to placement of rock or the installation of sheet piles. This would be accomplished by a dozer or 
backhoe and hand clearing. The gravel access roads at the Steamboat Slough site also would be cleared and 
grubbed of trees and other vegetation, which would be hauled off-site and disposed of in an appropriate location. 
The terrestrial footprint would be about 0.003 acre at the Sutter Slough site, and about 0.212 acre at the Steamboat 
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Slough site (includes roads and ramps). The extent of clearing and grubbing would likely be more restricted, and 
would depend on existing vegetation and maneuvering of construction equipment. The east Steamboat Slough 
levee, where the access roads and boat ramps would be installed, is mostly a rock-lined levee with almost no 
vegetation on the levee face, with some herbaceous vegetation and a few trees on the levee top. 

Any levee access roads that are damaged as a result of construction equipment or truck use would be restored to 
pre-construction conditions or better after construction is completed. 

The rock barriers would be constructed using a barge-mounted crane and clamshell to place the rock in the channel 
at the Sutter and Steamboat Slough sites. Because of the greater width of the channel at the West False River site, a 
dump scow may be used to transport the rock and place it in the channel. Some rock placement at this site would 
require the use of a barge-mounted crane and bucket. Although some rock slope protection may need to be 
temporarily moved out of the sheet pile abutments alignments at False River, no channel dredging or excavation in 
the levee profiles would be required. 

The sheet and king piles are anticipated to be installed by an appropriately-sized vibratory hammer, which appears to 
be feasible given the anticipated ground conditions and modest pile penetration of 20 feet to 50 feet in the ground. 
Vibratory penetration rates are normally limited to 20 inches per minute (per North American Sheet Piling 
Associations – Best Practices, www.nasspa.com), which would result in the following vibration times per pile 
assuming normal driving conditions: 

► 20-foot ground penetration: 12 minutes 
► 50-foot ground penetration: 30 minutes 

Due to uncertainties of the ground conditions and the possibility of encountering dense soil layers and/or 
obstructions such as left-in-place rip-rap on the existing levee side slopes, a larger impact hammer would be 
available as a contingency measure, in the event unexpected difficult driving is encountered. The impact hammer 
would only be used if the vibratory hammer cannot reach design tip elevation of the pilings. In the absence of 
detailed geotechnical information, it is not known whether an impact hammer would be required, and the exact 
location and timing of its use. If piles are driven by impact hammers in water deeper than 3.3 feet, a bubble curtain 
would be employed if underwater noise exceeds pre-established levels (peak pressure levels or cumulative sound 
exposure level) that would indicate potential injury to fish.  

A complete list of construction equipment anticipated to be used at the three sites is provided in Tables 1 
through 3. 

1.8.2 CONSTRUCTION SCHEDULE 

Construction would occur during regular daytime hours. Construction may occur concurrently at more than one 
project site, if adequate equipment is available.2 The overall schedule for construction of the three barriers is 
estimated to be approximately 30 to 60 days. The barriers may be installed in spring or summer and removed in 
fall. Removal would take approximately 30 to 60 days. Construction would require approximately 10 to 30 
workers. 

2  As described below in the “Environmental Commitments” section, potential phasing of construction/operations would be coordinated 
with the permitting fish agencies to meet the purpose of the EDB while minimizing effects to listed fishes. 
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Table 1 
Sutter Slough Site Anticipated Construction Equipment 

Type of Equipment Maximum 
Number Type of Equipment Maximum 

Number Type of Equipment Maximum 
Number 

Place Rock 
Tug/barge 4 Dozer 1 Rock haul/dump truck 4 

Crane 1 Loader 4 Conveyor 3 
Work boat 1     

Place Culverts 
Off-road fork lift 2 Air compressor 1 Off-road fork lift 1 

Crane 1 Power generator 1 Skid steer loader 1 
Pickup 3 Tug/barge 1 Service truck 1 

Removal 
Tug/barge 4 Excavator 3 Front-end loader 2 

Long-reach excavator 2 Dump truck 4 Grader 1 
Work boat 2 Dozer 1   

 

Table 2 
Steamboat Slough Site Anticipated Construction Equipment 

Type of Equipment Maximum 
Number Type of Equipment Maximum 

Number Type of Equipment Maximum 
Number 

Place Rock 
Tug/barge 4 Dozer 1 Rock haul/dump truck 4 

Crane 1 Loader 4 Conveyor 3 
Work boat 1     

Place Culverts 
Off-road fork lift 2 Power generator 1 Service truck 1 

Crane 1 Tug/barge 1 Grader 1 
Pickup 3 Off-road fork lift 1 Front-end loader 2 

Air compressor 1 Skid steer loader 1 Work boat 1 
Removal 

Tug/barge 4 Excavator 3 Front-end loader 2 
Long-reach excavator 2 Dump truck 4 Grader 1 

Work boat 2 Dozer 1   
 

The following construction, operation, and removal dates are proposed for each barrier location: 

► West False River barrier: in-water construction to begin no sooner than May 7, with full barrier closure on or 
near approximately 30 to 60 days after starting work; removal would take approximately 45 to 60 days, with 
full removal by November 15; 

► Sutter Slough barrier: in-water construction to begin no sooner than May 22, with full barrier closure 
approximately 30 to 60 days after starting installation; removal would take approximately 30 to 60 days, with 
full removal by November 1; and 
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Table 3 
West False River Site Anticipated Construction Equipment 

Type of Equipment Maximum 
Number Type of Equipment Maximum 

Number Type of Equipment Maximum 
Number 

Place Rock 
Tug/barge 8 Dozer 1 Rock haul/dump truck 4 

Crane 2 Loader 4 Conveyor 3 
Work boat 2     

Drive Piles 
Tug/barge 2 Skid steer loader 1 Crane 1 

Crane 2 Off-road crane 1 Pickup 4 
Work boat 2 Service truck 1 Air compressor 1 

Grader 1 Off-road fork lift 2 Power generator 1 
Compactor 1     

Removal 
Tug/barge 8 Excavator 3 Front-end loader 2 

Long-reach excavator 3 Dump truck 4 Grader 1 
Work boat 2 Dozer 1   

 

► Steamboat Slough barrier: in-water construction to begin no sooner than May 22, with full barrier closure 
approximately 30 to 60 days after starting installation and after full closure of the Sutter Slough barrier; 
removal would take approximately 30 to 60 days, with full removal by November 1. 

1.8.3 FACILITIES REMOVAL 

All rock, gravel, and structures would be removed from the project sites in fall, with the exception of the sheet 
pile abutments at the West False River site. Bathymetric surveys would be completed after rock fill removal to 
confirm that the rock is removed. The materials would be transported from the area, primarily on barges. 
Materials would be stored at a nearby DWR storage facility, likely located in Hood, Rio Vista, or the Port of 
Stockton. These potential material storage locations are depicted in Figure 9. If lease arrangements can later be 
made with local landowners near the barrier sites, rock may be stored close to the barrier sites for use in future 
drought conditions if needed. 

1.8.4 SITE RESTORATION 

Disturbed areas would be restored after initial construction and after each time EDB are removed (potentially up 
to three times in 10 years, including potentially in consecutive years). The affected areas would be restored to pre-
project conditions.  

A restoration plan addressing each site would be developed, as required by applicable regulatory agencies, and 
would be completed before the start of construction. Restoration activities would be implemented following 
construction, as needed. The restoration plan would identify areas that would be restored and restoration methods. 
Seed mixes, schedules, success criteria, and success monitoring for restoration, as needed, of any adversely 
affected wetlands and riparian habitats would be identified. The restoration plan would be included in the contract 
specifications. 
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Source: DWR adapted by AECOM 2014 

Figure 9 Potential Stockpile Locations 
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1.8.5 PROJECT OPERATIONS AND MAINTENANCE 

EDB operations essentially would be limited to opening or closing the culvert slide gates at the Sutter and 
Steamboat Slough sites as necessary for water quality or maintenance purposes. As described in Section 5, 
“Environmental Commitments,” monitoring data from nearby data stations would be used to inform the need to 
open or close the culverts. DWR would inform the permitting fish agencies (CDFW, USFWS, and NMFS) if any 
major maintenance activities are required during the period of operation (estimated to be June through October).  

A log of project operations and a summary report of monitoring activities would be provided to the permitting 
agencies following completion of operations, with notification of any change in culvert operations during the 
operation period. 

Given the temporary nature of the EDB, maintenance would be minimal or nonexistent. 

1.9 ENVIRONMENTAL COMMITMENTS 

DWR will implement 21 environmental commitments as part of the proposed project. These commitments will 
minimize potential environmental impacts from the proposed project. 

1. PREPARE AND IMPLEMENT AN EROSION CONTROL PLAN 

An Erosion Control Plan will be prepared before construction activities that will cause ground disturbance. Site-
specific erosion-control, spill-prevention, sedimentation control, and runoff measures will be developed and 
implemented during construction activities as part of the plan to minimize the potential for erosion and 
sedimentation during barrier construction and removal. 

If applicable, tightly woven fiber netting (mesh size less than 0.25 inch) or similar material will be used for 
erosion control and other purposes at the project sites to ensure wildlife does not become trapped or entangled in 
the erosion control material. Coconut coir matting is an acceptable erosion control material, but no plastic mono-
filament matting will be used for erosion control. If feasible, the edge of the material will be buried in the ground 
to prevent wildlife from crawling underneath the material. 

2. PREPARE AND IMPLEMENT A SPILL PREVENTION AND CONTROL PROGRAM 

A spill prevention and control program will be prepared before the start of construction to minimize the potential 
for hazardous, toxic, or petroleum substances to be released into the project area during construction and 
operation. The program will be implemented during construction. In addition, DWR will place sand bags, biologs, 
or other containment features around the areas used for fueling or other uses of hazardous materials to ensure that 
these materials do not accidentally leak into the river. DWR will adhere to the standard construction best 
management practices described in the current California Department of Transportation Construction Site Best 
Management Practices Manual (California Department of Transportation 2003). 

The spill prevention and control program will include procedures for mitigating potential spills caused by 
collision/stranding of vessel traffic with the barriers during their operation. Spill control materials will be kept at 
the Steamboat Slough barrier site and at additional DWR-owned locations in the Delta. All barriers will have 
clear signage with telephone contact details for DWR personnel as well as the Governor’s Office of Emergency 
Services (CalOES) hazardous materials (HAZMAT) spill notifications contact number (1-800-852-7550). 
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3. PREPARE AND IMPLEMENT A HAZARDOUS MATERIALS MANAGEMENT PROGRAM 

A Hazardous Materials Management Program (HMMP) will be prepared and implemented to identify the 
hazardous materials to be used during construction; describe measures to prevent, control, and minimize the 
spillage of hazardous substances; describe transport, storage, and disposal procedures for these substances; and 
outline procedures to be followed in case of a spill of a hazardous material. The HMMP will require that 
hazardous and potentially hazardous substances stored onsite be kept in securely closed containers located away 
from drainage courses, storm drains, and areas where stormwater is allowed to infiltrate. It will also stipulate 
procedures to minimize hazard during onsite fueling and servicing of construction equipment. Finally, the HMMP 
will require that adjacent land users be notified immediately of any substantial spill or release. 

4. IMPLEMENT BAY AREA AIR QUALITY MANAGEMENT DISTRICT AND SACRAMENTO 
METROPOLITAN AIR QUALITY MANAGEMENT DISTRICT BASIC AND ENHANCED CONSTRUCTION 
EMISSION CONTROL PRACTICES TO REDUCE FUGITIVE DUST 

The construction contractor will implement the following applicable basic and enhanced control measures 
recommended by the Bay Area Air Quality Management District to reduce construction-related fugitive dust 
during site grading at the West False River project site (BAAQMD 2010): 

► All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and unpaved access roads) 
will be watered two times per day, as necessary to control fugitive dust. 

► All haul trucks transporting soil, sand, or other loose material off-site will be covered. 

► All visible mud or dirt track-out onto adjacent public roads will be removed using wet power vacuum street 
sweepers at least once per day. The use of dry power sweeping will be prohibited. 

► All vehicle speeds on unpaved roads will be limited to 15 miles per hour. 

► All construction equipment will be maintained and properly tuned in accordance with manufacturer’s 
specifications. All equipment will be checked by a certified mechanic and will be determined to be running in 
proper condition before operation. 

► A publicly visible sign with the telephone number and person to contact at the lead agency (i.e., DWR) 
regarding dust complaints will be posted at the construction sites. The person identified as the contact will 
respond and take corrective action within 48 hours. The air district’s phone number also will be visible, to 
ensure compliance with applicable regulations. 

► Idling time of diesel-powered construction equipment will be no more than 5 minutes. 

All contractors will be required to use equipment that meets the California Air Resources Board’s most recent 
certification standard for off-road heavy-duty diesel engines. 

The construction contractor will implement the following applicable basic and enhanced control measures 
recommended by the Sacramento Metropolitan Air Quality Management District to reduce construction-related 
fugitive dust during grading at the Sutter Slough and Steamboat Slough project sites (SMAQMD 2010). 
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► All exposed surfaces will be watered two times daily. Exposed surfaces include, but are not limited to soil 
piles, graded areas, unpaved parking areas, staging areas, and access roads.  

► Haul trucks transporting soil, sand, or other loose material on the site will be covered or will maintain at least 
2 feet of free board space on. Any haul trucks that will be traveling along freeways or major roadways will be 
covered.  

► Wet power vacuum street sweepers will be used to remove any visible trackout mud or dirt onto adjacent 
public roads at least once per day. Use of dry power sweeping will be prohibited.  

► Vehicle speeds will be limited on unpaved roads to 15 miles per hour.  

► Idling time will be minimized either by shutting equipment off when not in use or by reducing the idling time 
to 5 minutes (as required by California Code of Regulations, Title 13, Sections 2449[d][3] and 2485). Clear 
signage that posts this requirement for construction workers will be provided at the entrances to the sites. 

► All construction equipment will be maintained in proper working condition according to manufacturer’s 
specifications. The equipment will be checked by a certified mechanic and will be determined to be running 
in proper condition before it is operated. 

In addition, the construction contractor will implement the following applicable enhanced measures to reduce 
operation-related diesel particulate matter. 

► Acceptable options for reducing emissions may include use of late model engines, low-emission diesel 
products, alternative fuels, engine retrofit technology, after-treatment products, and other options as they 
become available. 

5. CONFORM TO BEST MANAGEMENT PRACTICES (BMPS) FOR CONSTRUCTION AND 
MAINTENANCE ACTIVITIES TO REDUCE GREENHOUSE GAS EMISSIONS THAT ARE CONTAINED IN 
THE CLIMATE ACTION PLAN PHASE I: GREENHOUSE GAS EMISSIONS REDUCTION PLAN 
IMPLEMENTATION PROCEDURES (DWR 2012) 

Pre-Construction and Final Design BMPs 

5.1 Evaluate project characteristics, including location, project work flow, site conditions, and equipment 
performance requirements, to determine whether specifications of the use of equipment with repowered 
engines, electric drive trains, or other high efficiency technologies are appropriate and feasible for the 
project or specific elements of the proposed project. 

5.2 Evaluate the feasibility and efficacy of performing on-site material hauling with trucks equipped with on-
road engines. 

5.3 Ensure that all feasible avenues have been explored for providing an electrical service drop to the 
construction site for temporary construction power. When generators must be used, use alternative fuels, 
such as propane or solar, to power generators to the maximum extent feasible. 

5.4 Limit deliveries of materials and equipment to the construction sites to off-peak traffic congestion hours. 
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Construction BMPs 

5.5 Minimize idling time by requiring that construction equipment be shut down after 5 minutes when not in 
use, as required by the State airborne toxics control measure in Section 2485 of Title 13 in the California 
Code of Regulations. Provide clear signage that posts this requirement for construction workers at the 
entrances to construction sites and provide a plan for the enforcement of this requirement 

5.6 Maintain all construction equipment in proper working condition and perform all preventative 
maintenance. Required maintenance will include compliance with all manufacturer’s recommendations, 
proper upkeep and replacement of filters and mufflers, and maintenance of all engine and emissions 
systems in proper operating condition.  

5.7 Implement a tire inflation program at construction sites to ensure that equipment tires are correctly 
inflated. Check tire inflation when equipment arrives on-site and every 2 weeks for equipment that 
remains on-site. Check vehicles used for hauling materials off-site weekly for correct tire inflation.  

5.8 Develop a project-specific ride share program to encourage carpools, shuttle vans, transit passes, and/or 
secure bicycle parking for construction worker commutes. 

5.9 Reduce electricity use in temporary construction offices by using high efficiency lighting and requiring 
that heating and cooling units be Energy Star compliant. Require that all contractors develop and 
implement procedures for turning off computers, lights, air conditioners, heaters, and other equipment 
each day at close of business. 

5.10 For deliveries to construction sites where the haul distance exceeds 100 miles and a heavy-duty class 7 or 
class 8 semi-truck or 53-foot or longer box-type trailer is used for hauling, a SmartWay2 certified truck 
will be used to the maximum extent feasible. 

5.11 Develop a project-specific construction debris recycling and diversion program to achieve a documented 
50 percent diversion of construction waste. 

5.12 Evaluate the feasibility of restricting all material hauling on public roadways to off-peak traffic 
congestion hours. During construction scheduling and execution, minimize, to the extent possible, uses of 
public roadways that will increase traffic congestion. 

6. CONDUCT A WORKER ENVIRONMENTAL AWARENESS PROGRAM 

Construction workers will participate in a worker environmental awareness program that addresses species under 
jurisdiction of the permitting agencies (CDFW, USFWS, and NMFS). Workers will be informed about the 
potential presence of listed and other protected species, and habitats associated with such species, and that 
unlawful take of the species or destruction of their habitat is a violation of the ESA, California Endangered 
Species Act (CESA), and/or Migratory Bird Treaty Act. Before the start of construction activities, a qualified 
biologist approved by the permitting agencies will instruct all construction workers about the life histories of the 
protected species and the terms and conditions of the EDB Biological Opinions (BOs), CESA Incidental Take 
Permit (ITP), and other regulatory permits that include biological resource protection measures. Proof of this 
instruction will be submitted to the permitting agencies. 
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7. CONDUCT BIOLOGICAL MONITORING 

A qualified biologist approved by the permitting agencies will be onsite daily to conduct compliance inspections 
and monitor all in-water construction activities. The qualifications of the biologist(s) will be presented to the 
permitting agencies for review and written approval at least 10 working days prior to project activities at the 
project sites. Prior to approval, the biologist(s) will submit a letter to the permitting agencies that states that they 
understand the terms and conditions of the permitting documents (BOs, CESA ITP). The biologist(s) will keep a 
copy of the permitting documents in their possession when onsite. The biologist(s) will be given the authority to 
stop work that may result in, or in the event that there is, take of listed species in excess of limits provided by the 
permitting agencies in any permitting documents (BOs, CESA ITP). If the biologist(s) exercise(s) this authority, 
the permitting agencies will be notified by telephone and electronic mail within 1 working day. 

A report of daily records from monitoring activities and observations will be prepared and provided to the 
permitting agencies upon completion of project activities. 

8. CONDUCT REAL-TIME MONITORING AND ADJUST CONSTRUCTION ACTIVITIES ACCORDINGLY 

DWR will monitor weather patterns and river forecasts for the period preceding the start of construction. If 
precipitation events or increases in river levels and flows are predicted to occur immediately before the start of 
construction, DWR will notify NMFS, USFWS, and CDFW before the start of construction and informally will 
confer with them to determine whether construction actions are still feasible as previously considered. Sudden 
increases in river flows, imminent precipitation events that create changes in river stage in the Sacramento and 
San Joaquin valleys, or observed sudden increases in turbidity in the Sacramento or San Joaquin rivers upstream 
of the Delta may initiate pulses of fish migration into the project channels (e.g., juvenile salmonids moving 
downstream, pre-spawning delta smelt moving upstream). 

DWR also will monitor the capture of listed fishes in the fish monitoring programs currently being employed in 
and close to the barrier sites, i.e., Sacramento area beach seines and trawling (Sherwood Harbor and Jersey Point) 
by USFWS; and Knights Landing and Tisdale Weir rotary screw traps (RSTs), 20-millimeter (mm) survey, Spring 
Kodiak Trawl, and fish salvage monitoring by CDFW. If increasing presence of listed fishes (principally juvenile 
salmonids and smelts) is detected in these monitoring efforts during project implementation, DWR will 
immediately contact NMFS, USFWS, and CDFW to allow informal consultation to determine whether 
construction actions will place fish at substantial additional risk near the barrier sites. 

9. PHASE BARRIER CONSTRUCTION, OPERATION, AND REMOVAL IN COLLABORATION WITH 
PERMITTING FISH AGENCIES AND IN CONSIDERATION OF REAL-TIME MONITORING DATA  

DWR will collaborate with NMFS, USFWS, and CDFW to develop and implement if necessary a phased 
construction and operation plan intended to fulfill the main purpose of the proposed project (i.e., to prevent 
excessive salinity intrusion into the Delta and conserve water in reservoirs) while minimizing adverse potential 
effects on listed fishes. The plan would be developed in consideration of the latest real-time monitoring data to 
assess the temporal and spatial distribution of listed fishes that could be affected by project operations. 
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10. FACILITATE UPSTREAM BARRIER PASSAGE FOR ADULT ANADROMOUS FISHES (CULVERT 
OPENING AND SLOPES LEADING TO CULVERTS) AND MONITOR EFFECTIVENESS 

DWR will facilitate upstream passage of adult anadromous fishes (Chinook salmon, steelhead, and sturgeon) at 
the Sutter and Steamboat Slough barriers by keeping a single culvert at each barrier open at all times. To increase 
the probability of sturgeon locating the culvert openings, DWR will provide a 4-foot pad in front of the 
downstream culvert mouths and a 2:1 slope from the pad to the channel bed. These slopes would be provided on 
the downstream sides of both barriers to facilitate passage. 

Passage success of adult anadromous fishes approaching the barrier will be assessed with DIDSON monitoring. 
Additional culverts will be opened as necessary should special-status fish congregate below the barriers as 
identified from monitoring observations. Additional culverts will be opened only when existing open culverts are 
fully open, and the minimum opening for any culvert will be 50 percent. 

11.  IMPLEMENT ADAPTIVE MANAGEMENT PROGRAM 

DWR will adaptively manage the EDB in coordination with USFWS, NMFS, and CDFW on a weekly call during 
the construction, operation and removal of the barriers. Adaptive management will include reviewing first-year 
project monitoring reports with USFWS, NMFS, and CDFW identifying apparent problem areas; formulating 
potential solutions, and refining project elements for future-year implementation based on the best available 
solutions to address any identified problems. The success of these solutions would be monitored in the subsequent 
year of implementation, with the adaptive management cycle beginning again to allow correction of any further 
problems that were identified. Specific adaptive management measures would be identified during the process 
described above. 

12. CONDUCT PILE DRIVING WITH A VIBRATORY DRIVER TO THE EXTENT POSSIBLE; MINIMIZE 
EFFECTS OF IMPACT DRIVING 

DWR will conduct pile driving using a vibratory hammer to minimize to the extent possible the noise generated 
from pile-driving activities. Compared to the standard impact driving method, vibratory driving substantially 
reduces the distance that noise exceeds NMFS thresholds, thereby substantially reducing or avoiding the potential 
to cause take of listed species. However, in certain circumstances (e.g., vibratory driving is not capable of 
reaching required embedment), impact pile driving may be necessary. Monitoring of underwater sound generated 
by the vibratory hammer during pile driving in the vicinity of the West False River barrier will be conducted to 
verify that sound level criteria are not being exceeded as calculated in the effects analysis (i.e., 214 decibels [dB] 
cumulative sound exposure level [SEL] at approximately 33 feet [10 meters], for each day of pile driving). If 
levels are exceeded, the permitting fish agencies will be notified and work halted until corrective actions are 
instituted to achieve sound level criteria. 

If impact driving is necessary, bubble curtains will be employed to attenuate noise. As noted above for vibratory 
driving, monitoring of underwater sound generated by impact driving will be conducted to verify that sound level 
criteria are not being exceeded as calculated in the effects analysis (i.e., 218 dB cumulative SEL at approximately 
33 feet [10 meters], for each day of pile driving). If levels are exceeded, the permitting fish agencies will be 
notified and work halted until corrective actions are instituted to achieve sound level criteria.  
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Should EDB installation occur in summer (e.g., July), DWR will confer with the permitting fish agencies 
regarding the need for sound monitoring and restrictions on pile driving during a period in which few listed fishes 
would be likely to be exposed to excessive sound levels. 

13. CONDUCT SCOUR MONITORING 

Prior to installation of the emergency drought barriers, DWR will use low-level aerial surveys to conduct aerial 
video and photo documentation of the existing conditions, critical channels, and levees (mainly at Fisherman’s 
Cut and Dutch Slough). Similar flights would also be conducted following barrier removal. Aerial video and 
photo documentation both before barrier installation and after barrier removal would be compared. Additional 
surveys of existing conditions and post project conditions will also be conducted by boat as needed. Although 
damage to levees or property is not anticipated based on the expected worse case velocities, DWR would be 
responsible for repairing any damage documented and verified through the pre- and post-construction surveys. 

14. INSTALL IN-WATER NAVIGATIONAL BUOYS, LIGHTS, AND SIGNAGE 

Navigational buoys, lights, and signage will be installed in Sutter and Steamboat sloughs and West False River 
upstream and downstream from the emergency drought barrier, to advise boaters about the presence of the 
emergency drought barrier and maintain navigation along both waterways. DWR will coordinate with the U.S. 
Coast Guard on signage and buoys. 

15. IMPLEMENT TURBIDITY MONITORING DURING CONSTRUCTION 

DWR will monitor turbidity levels in Sutter and Steamboat sloughs and West False River during ground-
disturbing activities, including placement of rock fill material and any major maintenance. Monitoring will be 
conducted by measuring upstream and downstream of the disturbance area to ensure compliance with the Water 
Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins (Central Valley 
Regional Water Quality Control Board 2011). For Delta waters, the general objectives for turbidity apply except 
during periods of stormwater runoff; the turbidity of Delta waters shall not exceed 50 Nephelometric Turbidity 
Units (NTUs) in the waters of the Central Delta and 150 NTUs in other Delta waters. Exceptions to the Delta 
specific objectives are considered when a dredging operation can cause an increase in turbidity. In this case, an 
allowable zone of dilution within which turbidity in excess of limits can be tolerated will be defined for the 
operation and prescribed in a discharge permit. 

DWR contractors will slow or adjust work to ensure that turbidity levels do not exceed the Basin Plan thresholds. 
If slowing or adjusting work to lower turbidity levels is not practical or if thresholds cannot be met, DWR will 
stop work and consult with the State Water Resources Control Board and permitting fish agencies to determine 
the most appropriate BMPs to minimize turbidity impacts to the maximum extent feasible. 

16. DEVELOP A WATER QUALITY PLAN TO MONITOR WATER QUALITY AND OPERATE BARRIER 
CULVERTS TO IMPROVE WATER QUALITY 

DWR will develop and implement a water quality plan to assess the effects of the proposed project on flow and 
water quality in the Central and North Delta. DWR will monitor water quality with solar-powered monitoring 
instruments upstream and downstream of the Sutter and Steamboat Slough barriers, in addition to assessing 
monitoring data from existing and recently upgraded stations in the Delta. DWR will open the slide gates of 
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additional culverts to allow greater water flow into Sutter and Steamboat sloughs, should water quality issues 
arise. NMFS, USFWS, and CDFW will be provided regular updates on culvert operations. 

The water quality plan will document the procedures for producing the following elements: 

► Water quality data from new monitoring sites and augmentation of existing sites; 
► Monthly water quality summaries; 
► Monthly water quality maps for Franks Tract (discrete data); 
► Final report on project effects on water quality. 

17. RETURN DISTURBED AREAS TO PRE-PROJECT CONDITIONS AND CONSERVE HABITAT 

DWR and its construction contractors will strive to limit riparian habitat removal during project-related 
construction activities, such as site access to Sutter and Steamboat Sloughs. Following barrier removal, DWR will 
restore riparian habitat to approximate pre-project conditions using native vegetation only. DWR will develop and 
implement a conceptual mitigation and monitoring plan outlining restoration details. DWR will mitigate for 
impacts on shallow water habitat at a 3:1 ratio for permanent impacts and a 1:1 ratio for temporary impacts. 

18. LIMIT LAND-BASED ACCESS ROUTES AND CONSTRUCTION AREA 

The number of land-based access routes and each construction area will be limited to the minimum area 
necessary. Access routes will be restricted to established roadways. Construction area boundaries will be clearly 
demarcated. 

19. IMPLEMENT PROTOCOLS FOR VALLEY ELDERBERRY LONGHORN BEETLE 

DWR will implement protective buffers around known and previously unidentified elderberry shrubs adjacent to 
project sites or potential material storage sites before the start of construction. A minimum 100-foot buffer will be 
established and maintained around elderberry plants containing stems measuring 1.0 inch or greater in diameter at 
ground level.  

A fenced avoidance area will be established before the start of construction to protect all elderberry shrubs located 
adjacent to construction or storage areas. High-visibility fencing will be placed at least 100 feet from the dripline 
of the shrubs to prevent encroachment of construction workers and vehicles. 

If maintaining 100-foot protective buffers around all elderberry shrubs with a stem greater than 1 inch in diameter 
at ground level is not feasible, DWR will coordinate with USFWS to determine if the specific site conditions 
allow implementation of reduced buffers to adequately minimize impacts on and avoid take of valley elderberry 
longhorn beetle. 

20. IMPLEMENT PROTOCOLS FOR SWAINSON’S HAWK 

The following protocols will be implemented to determine if Swainson’s hawks are nesting within 0.5 mile of any 
of the project sites, and to avoid, minimize, and mitigate for potential impacts if active nests are found. 
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20.1 Preconstruction Surveys 

► A biological monitor will survey all potential Swainson’s hawk nesting trees within 0.5 mile of each of 
the proposed project sites no more than 5 days before the start of barrier installation activities at each site. 
The biologist will conduct a second survey of potential nesting trees and Swainson’s hawk nests no more 
than 3 days before beginning emergency drought barrier installation at each site. Surveys will also be 
conducted before geologic exploration that would occur during the Swainson’s hawk nesting season 
(March 1 – September 15). Results will be reported to CDFW within 24 hours of each survey. 

20.2 Preconstruction Monitoring 

► During preconstruction surveys (described immediately above), a biological monitor will observe any 
nest(s) within 0.5 mile of the project sites for at least 1 hour. Nest status will be determined and normal 
nesting behaviors observed to provide a baseline against which to compare behaviors after construction 
begins. Results of preconstruction monitoring will be reported to CDFW within 24 hours of each survey. 

20.3 Construction Monitoring 

► All active Swainson’s hawk nests within 0.25 mile of the project sites (the area in which adverse effects 
are anticipated to occur) will be monitored during construction activities. Monitoring requirements will 
generally be based on proximity of construction activities to the nest site, as described below. These 
requirements may be adjusted, based on observed behavior patterns and response to construction activities 
by the nesting pair and/or their young. Potential adjustments will be evaluated on a case-by-case basis and 
in consultation with CDFW. 

o 25-Meter Construction Monitoring: Where a Swainson’s hawk nest occurs within 25 meters 
(approximately 80 feet) of construction, a biological monitor will monitor the nesting pair during all 
construction hours to ensure the hawks are exhibiting normal nesting behavior. Construction activity 
will be limited to daylight hours. 

o 26–100-Meter Construction Monitoring: Where a Swainson’s hawk nest occurs between 26 and 100 
meters (approximately 80 to 330 feet) of construction, a biological monitor will observe the nest for at 
least 3 hours per construction day to ensure the hawks are exhibiting normal nesting behavior. 
Construction activity will be limited to daylight hours. 

o 101–200-Meter Construction Monitoring: Where a Swainson’s hawk nest occurs between 101 and 
200 meters (approximately 330 to 655 feet) of construction, a biological monitor will observe the nest 
for at least 1.5 hours per construction day to ensure the hawks are exhibiting normal nesting behavior. 

o 201–400-Meter Construction Monitoring: Where a Swainson’s hawk nest occurs between 201 and 
400 (approximately 655 to 1,310 feet) meters of construction, a biological monitor will observe the 
nest for at least 2 to 3 hours on each of 3 days per construction week to ensure the hawks are 
exhibiting normal nesting behavior and to check the status of the nest. 

o 401–800-Meter Construction Monitoring: Where a Swainson’s hawk nest occurs between 401 and 
800 meters (approximately 1,310 to 2,635 feet) of construction, a biological monitor will observe the 
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nest for at least 2 to 3 hours on 1 day per construction week to ensure the hawks are exhibiting normal 
nesting behavior and to check the status of the nest. 

20.4 Approach Close to Active Nest Trees 

► If personnel must approach closer than 25 meters (approximately 80 feet) to an active nest tree for more 
than 15 minutes while adults are brooding, the nesting adults will be monitored for signs of stressed 
behavior. If stressed behavior is observed, personnel will leave until the behavior normalizes. If personnel 
must approach closer than 50 meters (approximately165 feet) for greater than 1 hour, the same applies. 
All personnel outside vehicles will be restricted to greater than 100 meters (approximately 330 feet) from 
the nest tree unless construction activities require them to be closer, and the personnel will remain out of 
the line of sight of the nest during work breaks. 

20.5 Authority to Stop Construction 

► If a biological monitor determines that a nesting Swainson’s hawk is significantly disturbed by project 
activities, to the point where nest abandonment is likely, the biological monitor will have the authority to 
immediately stop project activity and work will cease until the threat has subsided. The biological monitor 
will notify CDFW if nests or nestlings are abandoned, and if the nestlings are still alive, to determine 
appropriate actions. 

20.6 Salvage of Eggs and Young 

► If an abandonment of a nest with eggs or nestlings occurs during barrier construction, DWR will initiate 
action to retrieve any abandoned eggs or nestlings and deliver them to a CDFW-approved wildlife care 
facility for rearing and later return to the wild using methods acceptable to CDFW. DWR will fund the 
recovery, rearing, and controlled release of the young. Persons handling eggs and/or young birds will be 
qualified and approved by CDFW to conduct retrieval of abandoned eggs or nestlings.  

20.7 Tree Preservation 

► Removal of live trees with trunks in excess of 4 inches in diameter at breast height (dbh) will be avoided 
to the greatest extent practicable. To protect trees that can be preserved in the construction area, all trees 
4 inches or greater in dbh located from the water edge to the levee crown will be flagged for avoidance 
prior to any work.  

20.8 Compensatory Mitigation 

► DWR will provide compensatory mitigation for any loss of trees in excess of 4 inches dbh. Before the 
start of construction, DWR will conduct a survey of all trees that require removal and record 
characteristics of those greater than 4 inches dbh, including species, dbh, and height. Appropriate 
replacement ratios (minimum of 1:1), location of tree replacement plantings, and success criteria will be 
determined in consultation with and approved by CDFW.  

DWR will also provide mitigation to compensate for the potential impacts of reduced nest productivity or 
nest failure as a result of construction activities. If an active nest is present within 0.5 mile of a project site 
during barrier construction and project activities could result in reduced nest productivity, DWR will 
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provide compensation for this potential impact. The circumstances under which compensation will be 
provided will depend on local conditions, such as distance from the nest to the project site, baseline 
human activity levels in the vicinity of the nest, and observed behavior of the nesting pair and will be 
determined in consultation with CDFW. If a monitored nest is abandoned and nestlings are still alive, 
DWR will fund the recovery and hacking (controlled release) of the nestlings. If a nest is abandoned and 
the nestlings do not survive, DWR will provide compensation for this loss. The appropriate amount and 
nature of the compensation will be determined in consultation with and approved by CDFW, based on the 
specific circumstances of the impact, and all mitigation will be implemented in accordance with the ITP 
issued for the project. Potential compensation mechanisms may include permanent protection and 
management of habitat for Swainson’s hawk at a mitigation bank, contribution to a Swainson’s hawk 
conservation fund, or other feasible means of promoting the long-term conservation of the species. 

21. IMPLEMENT PROTOCOLS FOR BURROWING OWLS 

The following protocols will be implemented to determine if burrowing owls are present adjacent to EDB activity 
areas that support potentially suitable habitat, and to avoid and minimize potential impacts if occupied burrows 
are found. 

21.1 Habitat Assessment and Preconstruction Surveys 

A qualified biologist will conduct an assessment of burrowing owl habitat suitability at the West False 
River barrier site and the Rio Vista stockpile site (if applicable). The assessment will evaluate the area 
subject to direct impact, as well as adjacent areas within 150 to 500 meters (approximately 490 to 1,640 
feet), depending on the potential extent of indirect impact. If suitable habitat or sign of burrowing owl 
presence is observed, surveys and reporting will be conducted in accordance with Appendix D of 
CDFW’s Staff Report on Burrowing Owl Mitigation (CDFW 2012). At a minimum, an initial take 
avoidance survey will be conducted no less than 14 days before stockpiling activities begin and a second 
survey will be conducted within 24 hours before activities begin. If sign of burrowing owl presence is 
observed during the habitat assessment, the full survey protocol (four surveys during the breeding season 
and four surveys during the non-breeding season) will be implemented, to the extent feasible, depending 
on timing of project implementation and stockpiling activities. 

21.2 Impact Avoidance and Minimization 

If any occupied burrows are observed, DWR will develop and implement avoidance and minimization 
measures, such as protective buffers, in consultation with CDFW.  A qualified biologist will monitor the 
occupied burrows before and during stockpiling activities to inform development of and confirm 
effectiveness of these measures. If it is determined, in consultation with CDFW, that passive exclusion of 
owls from the stockpile area is an appropriate means of minimizing direct impacts, such exclusion will be 
conducted in accordance with an exclusion and relocation plan developed by DWR in coordination with 
and approved by CDFW. 

Burrows occupied during the breeding season (February 1 through August 31) will be provided a 
protective buffer until a qualified biologist verifies through noninvasive means that either (1) the birds 
have not begun egg laying or (2) juveniles from the occupied burrows are foraging independently and are 
capable of independent survival. The size of the buffer will depend on distance from the nest to the 

AECOM  Emergency Drought Barriers Project 
Supplemental Information, Attachment A 34 California Department of Water Resources 



project footprint, type and intensity of disturbance, presence of visual buffers, and other variables that 
could affect susceptibility of the owls to disturbance. 

22. IMPLEMENT PROTOCOLS FOR NESTING RAPTORS OTHER THAN SWAINSON’S HAWK AND 
BURROWING OWL 

The following protocols will be implemented to determine if raptors other than Swainson’s hawk and burrowing 
owl are nesting on or adjacent to any of the EDB sites, and to avoid and minimize potential impacts if active nests 
are found. 

22.1 Tree Removal 

If removal of suitable nest trees is required for barrier installation, such removal will be conducted 
between September 16 and January 31 (outside of the raptor nesting season), to the extent feasible.   

22.2 Preconstruction Surveys 

Focused surveys for active nests of Cooper’s hawk, white-tailed kite, and other common raptors will be 
conducted by a qualified biologist in areas of suitable nesting habitat within 500 feet of project activity 
areas at each barrier site. Surveys will be conducted within 10 days before the start of project activities 
(including geologic exploration) that would occur during the raptor nesting season (February 1 – 
September 15). 

22.3 Impact Avoidance and Minimization 

If an active nest is identified, an appropriate protective buffer will be determined by the biologist, in 
coordination with CDFW. The size of the buffer will depend on site-specific conditions and potential 
disturbance levels. Construction-related activities within the buffer will be avoided to the extent feasible 
until the nest is no longer active. If construction activity is necessary within the buffer, a qualified 
biologist will monitor the nesting adults and/or young for signs of stressed behavior. If behavior 
suggesting potential for nest failure is observed, project activity within the buffer will be reduced until 
behavior normalizes. Frequency and duration of monitoring will depend on the location and intensity of 
construction activity within the buffer and will be determined by the biologist, in coordination with 
CDFW. 

23. IMPLEMENT PROTOCOLS FOR MIGRATORY BIRDS 

The following protocols will be implemented to determine if migratory birds are nesting on or immediately 
adjacent to any of the project sites, and to avoid and minimize potential impacts if active nests are found. 

23.1 Vegetation Removal  

If removal of woody or herbaceous vegetation is required for barrier installation, such removal will be 
conducted between September 1 and March 1 (outside of the migratory bird nesting season), to the extent 
feasible.  
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23.2 Preconstruction Surveys 

Focused surveys for active nests of migratory birds will be conducted by a qualified biologist on and 
immediately adjacent to each barrier site. Surveys will be conducted within 10 days before the start of 
project activities (including geologic exploration) that would occur during the nesting season (March 1 to 
August 31). 

23.3 Impact Avoidance and Minimization 

If an active migratory bird nest is found within the construction footprint, the biologist will develop 
appropriate measures, such as implementation of a protective buffer, to avoid disturbance of the nest until 
it is no longer active. 

24. IMPLEMENT PROTOCOLS FOR SPECIAL-STATUS PLANTS 

The following protocols will be implemented to determine if special-status plants are present on or immediately 
adjacent to any of the EDB sites, and to avoid and minimize potential impacts if active nests are found. 

24.1 Pre-construction Surveys  

Each year in which barrier installation may be required, a focused survey for delta tule pea (Lathyrus 
jepsonii var. jepsonii), Mason’s lilaeopsis (Lilaeopsis masonii), delta mudwort (Limosella australis), 
Sanford’s arrowhead (Sagittaria sanfordii), woolly rose-mallow (Hibiscus lasiocarpos var. occidentalis), 
and any other special-status plant that may occur at a project site will be conducted by a qualified botanist 
in areas of suitable habitat in the ground disturbance footprints and within 25 feet of the footprint 
boundaries. To the extent feasible depending on timing of barrier installation, surveys will be conducted 
at an appropriate time of year during which the species are likely to be detected, generally during the 
blooming period.  

24.2 Impact Avoidance and Minimization 

If Mason’s lilaeopsis is detected, a qualified botanist will ensure the area occupied by this species is 
fenced for complete avoidance during barrier installation, operation, and removal. Habitat occupied by 
other special-status species will also be fenced and avoided, to the extent feasible. 

If special-status plants (other than Mason’s lilaeopsis) cannot be avoided, a qualified botanist will assess 
the feasibility of salvaging and transplanting individual plants to be removed, collecting and planting 
seeds of plants to be removed, and/or collecting and translocating seed- and rhizome-containing mud to 
nearby areas of suitable habitat. If such actions are deemed feasible, they will be implemented under the 
direction of the botanist, and in coordination with CDFW. 

25. MINIMIZE WILDLIFE ATTRACTION 

To eliminate attraction of wildlife to the project sites, all food-related trash items, such as wrappers, cans, bottles, 
and food scraps, will be disposed of in closed containers and removed from the sites on a daily basis. 
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26. MINIMIZE DOWNSTREAM WATER SURFACE ELEVATION IMPACTS AND WORK WITH NORTH 
DELTA WATER AGENCY TO MINIMIZE SALINTY CHANGES FOR WATER USERS WITHIN THE 
AGENCY’S BOUNDARIES  

DWR will work with affected agricultural diverters and the North Delta Water Agency to agree upon acceptable 
measures to minimize potential water surface elevation decreases caused by the Sutter and Steamboat Slough 
barriers. In the event of a diversion deficiency downstream from the Sutter and Steamboat Slough barriers, and in 
coordination with affected landowners, DWR will:  

► Respond with a site visit within 24 hours of phone notification of a diversion deficiency from an affected 
landowner,  

► Determine if the diversion deficiency is due to reduced stage caused by the Sutter and Steamboat Slough 
barriers, and  

► Identify and implement a preferred corrective action, such as changing the intake depth by attaching a length 
of pipe to extend an existing pipe or shorten a pipe if the pipe is buried in sediment. Corrective actions will be 
implemented in accordance with the following criteria: 

• The performance standard is to return affected diversions to their pre-project equipment capacities.  

• The type of diversion cannot be changed, e.g., siphons cannot be replaced with a permanent pump or vice 
versa. Temporary pumps may be installed to assist any type of diversion. Intake size cannot be increased, 
e.g., an 8-inch pipe replaced with a 12-inch pipe. 

• Intakes will not be relocated; maintenance dredging will not be conducted; and corrective actions cannot 
require additional U.S. Army Corps of Engineers (USACE) permit application and approval, which 
would require substantial delays in implementing the corrective action. 

DWR will also reach agreement with North Delta Water Agency to ensure that any salinity increases remain 
below the State Water Resources Control Board limits set in Water Rights Decision 1641 as amended. DWR 
remains committed to fulfilling its commitments in the 1981 Contract between State of California Department of 
Water Resources and North Delta Water Agency for the Assurance of a Dependable Water Supply of Suitable 
Quality. 
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