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dè f̂e
lhemak]
dnll̀ o
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�� !�"#�$%&'( �)*+,-�./012��34546-�7*5-6�8-9*:;�/<-:*6�=�>??49@5�=:?�/499*6A�)*+,-�./0B2��/499*6A�=C�>D-6*E-�>::4*,�7*5-6�/F=65*E-�>??-??9-:5�G-?4,5?�C=6�BH1I�5F6=4EF�BHIJ�)*+,-�12��34546-�7*5-6�8-9*:;�/<-:*6�=�>??49@5�=:?�/499*6A�)*+,-�B2��G-C-6-:<-�.)�K.)=L�*:;�M6-<�@�5*5�=:�;46�:E�5F-�1JNH�5F6=4EF�BH1O�M-6�=;�=C�>:*,A?�?�)*+,-�P2��Q:<6-*?-;�>D-6*E-�><54*,�.)*R�C=6�)6--?ST�:-?�U6=@�V6=4@�K/<-:*6�=?�PW�O�*:;�O�KBHBOLL�)*+,-�O2��/499*6A�=C�>D-6*E-�>::4*,�7*5-6�/F=65*E-�>??-??9-:5�G-?4,5?�C=6�BH1I�5F6=4EF�BHIJ�)*+,-�I2��X*Y�949�U*66A=D-6�*:;�/F=65*E-?�+A�/<-:*6�=�)*+,-�Z2��M-6<-:5*E-�=C�[-*6��:�5F-�OI0[-*6�M-6�=;�=C�>:*,A?�?�R�5F�/F=65*E-?�.Y<--;�:E�\-6=W�IWHHH�>3�*:;�BHWHHH�>3�)*+,-�N2��M-6<-:5*E-�=C�>::4*,�>E6�<4,546*,�8-9*:;�]=5�X-5��:�1HW�BI�*:;�IH�M-6<-:5�=C�5F-�[-*6?��:�5F-�OI0[-*6�M-6�=;�=C�>:*,A?�?��� �
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Suisun Logistics Center  Robertson-Bryan, Inc 
Buzz Oates Construction, Inc. 1 Water Supply Environmental Effects Analysis 

1 INTRODUCTION 

The proposed Suisun Logistics Center Project (project), if approved, would consist of 2.1 million 
square feet of warehouse uses on approximately 120 acres in unincorporated Solano County, 
California, within the existing Suisun City Sphere of Influence. The site, along with an additional 
47 acres designated for open space, is proposed to be annexed into the Suisun City limits. The 
project would be served with 120 acre-feet of treated municipal water supply from Suisun-
Solano Water Authority (SSWA).  

This report evaluates the potential direct, indirect, and cumulative environmental effects of 
providing 120 acre-feet of SSWA water to the project.  

2 WATER SUPPLY AND WATER RIGHTS 

SSWA is a joint powers authority between Suisun City and Solano Irrigation District established 
under an implementation agreement in 1990. SSWA provides water to customers within Suisun 
City limits and unincorporated areas of Solano County. 

Both Suisun City and Solano Irrigation District have contracts with Solano County Water 
Agency for water supplies from the Solano Project, a federal water project owned by the U.S. 
Bureau of Reclamation (Reclamation) located in the Putah Creek watershed. Solano County 
Water Agency is the contracting agency with Reclamation for Solano Project water. SSWA’s 
Cement Hill Water Treatment Plant treats Solano Project water and delivers it to the service area. 

Suisun City also has entitlement to 1,300 acre-feet of water from the North Bay Aqueduct, a 
State Water Project (SWP) facility. Due to lack of connection to the Cement Hill Water 
Treatment Plant, however, Suisun City is unable to directly use this water. In August 2022, 
Suisun City and Solano Irrigation District entered into an agreement that allows Suisun City to 
transfer its SWP entitlement to Solano Irrigation District in exchange for additional Solano 
Project water deliveries to the SSWA service area. 

Based on the current SSWA conveyance and distribution facilities and implementation 
agreements, the 120 acre-feet of water supply needed for the project would originate from the 
Solano Project. As a result, and to meet customer demands, the Solano Irrigation District could, 
in turn, withdraw 120 acre-feet of SWP water from the North Bay Aqueduct, which receives 
water from Barker Slough in the Sacramento-San Joaquin Delta (Delta). 

3 RESOURCES POTENTIALLY AFFECTED BY DELIVERY OF WATER TO PROJECT 

In accordance with the California Environmental Quality Act (CEQA) and the State CEQA 
Guidelines, the discussion of potential effects of delivery of the project’s water supply on the 
physical environment is focused on those impacts that may be potentially significant. CEQA 
requires a lead agency, in preparing an environmental impact report (EIR), to focus its analysis 
“on those potential effects on the environment … which the lead agency has determined are or 
may be significant.” (Public Resources Code Section 21100(b)(1); see also California Code of 
Regulations, Title 14, Sections 15126.2[a] [“[a]n EIR shall identify and focus on the significant 
effects of the proposed project on the environment”].) CEQA requires that the discussion of any 
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significant effect on the environment be limited to substantial, or potentially substantial, adverse 
changes in physical conditions that exist within the affected area, as defined in Public Resources 
Code Section 21060.5 (statutory definition of “environment”).  

State CEQA Guidelines Appendix G, Environmental Checklist, identifies resource categories to 
be evaluated for project impacts on the environment. Of the resource categories listed in the 
Environmental Checklist, this water supply environmental effects analysis evaluates impacts to 
the following resource categories, which are the water resource-related categories in the 
checklist. 

• Hydrology and Water Quality 

• Biological Resources (Aquatic) 

Delivery of water to the project would not impact the remaining resource categories because: 
(1) they are not present in the vicinity of the water delivery facilities associated with the project; 
or (2) the resources may be present in these areas, but impacts are not anticipated to occur (a) 
because no impact mechanism link exists between hydrologic changes associated with the 
project water supply and the resource, or (b) because the potential impacts would be negligible or 
speculative. Therefore, the environmental resources listed below are not discussed further in this 
water supply environmental effects analysis.  

• Aesthetics 

• Agriculture and Forestry Resources 

• Air Quality 

• Biological Resources (Terrestrial) 

• Cultural Resources 

• Energy 

• Geology and Soils 

• Greenhouse Gas Emissions 

• Hazards and Hazardous Materials 

• Land Use and Planning 

• Mineral Resources 

• Noise 

• Population and Housing 

• Public Services 

• Recreation 

• Transportation 

• Tribal Cultural Resources 

• Utilities/Service Systems 

• Wildfire 

 

4 STUDY AREA 

Water supply for the project would originate from the Solano Project. Therefore, potentially 
affected environmental resources are the waterbodies within the Putah Creek watershed 
associated with the Solano Project, which are Lake Berryessa and Putah Creek (Figure 1). 
Because the delivery of Solano Project water to the project may result in diversion of additional 
SWP water from Barker Slough into the North Bay Aqueduct by Solano Irrigation District, this 
waterbody is also discussed.  
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Figure 1. Regional map of Lake Berryessa, Putah Creek, and Solano Project features. 
 

Barker Slough Pumping Plant, which pumps water into the North Bay Aqueduct, is located at the 
northern end of Barker Slough (Figure 1). Because of its location at the northern end of Barker 
Slough and the slough’s location relative to other Delta channels, Barker Slough Pumping Plant 
diversions into the North Bay Aqueduct have relatively little influence on the hydrodynamics of 
the nearest waterbodies. This is because the tributary inflows from Ulatis Creek, Hass Slough, 
Sacramento Deep Water Ship Channel, and Sacramento River, coupled with substantial tidal 
effects, dictate the hydrodynamics in this area of the Delta. Therefore, other downstream 
waterbodies (i.e., Sacramento River, Miner Slough, Sutter Slough, and Steamboat Slough) are 
not addressed further in this assessment. 

Other components of the SWP also are not addressed in this assessment because Solano 
Irrigation District’s diversion of 120 acre-feet of SWP water from Barker Slough would have 
little to no effect on upstream SWP facilities. SWP water originates in Lake Oroville, which has 
a capacity of 3.5 million acre-feet and average end-of-September storage volume of 
approximately 2.0 million acre-feet (California Department of Water Resources 2022:5-24). The 
project’s total water supply of 120 acre-feet annually would comprise 0.006% of the average 
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end-of-September volume in Lake Oroville. The average monthly water supply of 10 acre-feet 
(i.e., 120 acre-feet divided by 12 months) would comprise 0.0005% of Lake Oroville’s average 
end-of-September volume. Thus, the project would have an immeasurable effect on Lake 
Oroville storage and operations, and downstream Feather River flows. Therefore, Lake Oroville, 
the Feather River, and Sacramento River below the Feather River confluence are not addressed 
further in this assessment. 

Similarly, the magnitude of monthly and annual Delta inflows and outflows are such that the 
diversion of 120 acre-feet annually of additional SWP water at Barker Slough Pumping Plant 
would have an immeasurable effect on Delta hydrodynamics. The Sacramento River is the 
primary contributor to Delta inflows, contributing about 16.1 million acre-feet per year (Delta 
Stewardship Council 2018:84). Outflows to San Francisco Bay are about 15.8 million acre-feet 
per year (Delta Stewardship Council 2018:84). The project’s annual water supply would be about 
0.00075% of the average annual Delta inflows and outflows. Therefore, the additional diversion 
would have an immeasurable effect on SWP operations to meet Delta outflow and other 
regulatory requirements, and also would not affect the coordinated operations of the SWP with 
the federal Central Valley Project. As such, upstream Central Valley Project (CVP) reservoirs, 
the Sacramento River downstream of Shasta Dam, and Delta are not addressed further in this 
assessment. 

5 ENVIRONMENTAL SETTING 

The sections below provide the geographic, hydrologic, and aquatic biological resources setting 
of study area waterbodies: Putah Creek, Lake Berryessa, and Barker Slough. Aquatic biological 
resources of these waterbodies are also described. 

5.1 PUTAH CREEK 

The Putah Creek watershed lies on the eastern slope of the Coast Range, south of the Cache 
Creek drainage and north of Napa Valley. The drainage encompasses southern Lake County, the 
northern half of Napa County, and small portions of Yolo and Solano counties. Putah Creek 
originates from the northwestern corner of the drainage in Lake County and flows southeastward 
into the Yolo Bypass near Davis. The primary feature in the Putah Creek watershed is Lake 
Berryessa, an impoundment created by Monticello Dam. Putah Creek below Monticello Dam 
consists of two primary reaches: (1) inter-dam reach; and (2) Lower Putah Creek.  

5.1.1 Inter-Dam Reach 

The inter-dam reach of Putah Creek is comprised of the approximately 5-mile segment 
downstream of Monticello Dam to the Putah Diversion Dam. This reach includes Lake Solano, a 
750 acre-feet impoundment formed by Putah Diversion Dam. The instream habitat within the 
inter-dam reach of Putah Creek near Monticello Dam is like that of many Central Valley 
tailwater streams. This relatively high gradient reach is comprised of a relatively even 
distribution of pools, riffles, and runs with abundant overhead cover. These conditions coupled 
with the cold water released from Lake Berryessa provide habitat favorable for salmonids 
(Solano County Water Agency 2005). 
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The fish assemblage of Putah Creek in the inter-dam reach is comprised primarily of native 
species and introduced recreational game fish. This reach is actively managed by California 
Department of Fish and Wildlife (CDFW) as a put-and-take (stocked) coldwater fishery for 
hatchery-reared native rainbow trout (Onchorhynchus mykiss), along with non-native brown 
trout (Salmo trutta) and brook trout (Salvelinus fontinalis). Non-game fish residing in the inter-
dam reach include native Sacramento sucker (Catostomus occidentalis), Sacramento 
pikeminnow (Ptychocheilus grandis), California roach (Hesperoleucus symmetricus), hitch 
(Lavinia exilicauda), threespine stickleback (Gasterosteus aculeatus), riffle sculpin (Cottus 
gulosus), and non-native goldfish (Carassius auratus). These non-game fish are generally most 
abundant downstream near Lake Solano (Solano County Water Agency 2005).  

5.1.2 Lower Putah Creek 

Lower Putah Creek is the 23-mile segment between the Putah Diversion Dam and the creek’s 
confluence with the Yolo Bypass. Lower Putah Creek's instream aquatic habitat conditions are 
similar to those of many Central Valley foothill streams. Shaded riverine aquatic cover, 
measured as the percentage of stream covered by overhead canopy, generally decreases in a 
downstream direction (Solano County Water Agency 2005). Water temperatures are largely 
driven by releases from Lake Berryessa (Jacinto et al. 2023). Putah Creek is undergoing various 
restoration initiatives, including rechanneling at various points, uncovering of previously silted 
spawning gravels, addition of new gravel habitats, and improvements within the surrounding 
riparian landscape (Willmes et al. 2021). 

Putah Creek’s hydrologic regime is highly regulated via a seasonal instream flow and release 
patterns adopted in the Putah Creek Accord, an agreement between the Solano County Water 
Agency and Putah Creek Council intended to balance the competing uses for water and create as 
natural a flow regime as feasible from the Putah Diversion Dam to Lower Putah Creek. The 
accord established maintenance of minimum flows in the creek (Table 1), increased flows in the 
fall and spring to support spawning and rearing, respectively, of native and anadromous fish, and 
a pulse flow in the fall to attract salmon (Jacinto et al. 2023).  

Table 1. Minimum daily flow rates for Lower Putah Creek. 
Location Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Putah Diversion Dam – 
Mean Daily Release (cfs) 20 25 25 25 16 26 46 43 43 43 34 20 

Interstate 80 –  
Mean Daily Flows (cfs) 5 10 10 15 15 25 30 20 15 15 10 5 
Source: Solano County Water Agency 2023 
cfs = cubic feet per second 

 

Fish assemblage data spanning the pre- and post-Putah Creek Accord years indicates that, 
overall, the creek flows dedicated by the accord coupled with other restoration effort have 
improved conditions for native fishes (Jacinto et al. 2023). There has been 35 fish species 
observed in Lower Putah Creek (Jacinto et al. 2023). The fish species assemblage is comprised 
of 11 native species and 24 nonnative species. The number of native fish species (i.e., species 
richness) is higher than the number of nonnative fish species within the first ten miles 
downstream of the Putah Diversion Dam, while number of nonnative fish species is greater 
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beginning 12 miles downstream of the Putah Diversion Dam. Native fish species include 
California roach, Chinook salmon, Pacific lamprey, prickly sculpin, rainbow trout, Sacramento 
blackfish, Sacramento perch, Sacramento pikeminnow, Sacramento sucker, Sacramento tule 
perch, and three-spine stickleback. Adult numbers of Chinook salmon were documented to 
increase from <10 per year prior to 2014 to over 500 in each of the following three years 
(Willmes et al. 2021). California Central Valley Distinct Population Segment steelhead, a 
federally threatened species, historically spawned in Putah Creek (Willmes et al. 2021), but no 
confirmed observations of steelhead have been made in recent years (Jacinto et al. 2023). 
Nonnative fish species include bluegill, green sunfish, largemouth bass, western mosquitofish, 
inland silverside, and smallmouth bass (Jacinto et al. 2023).  

5.2 LAKE BERRYESSA 

Lake Berryessa, the impoundment formed by Monticello Dam, is a key feature in the Putah 
Creek watershed and water supply component of the Solano Project. Lake Berryessa capacity is 
1.55 million acre-feet. Table 2 presents monthly average end-of-month storage for Lake 
Berryessa, which averages approximately 1.2 million acre-feet. Table 3 presents outflow rates at 
Monticello Dam. Highest outflow rates are during the spring and summer months, corresponding 
with the irrigation season.  

Table 2. Lake Berryessa end-of-month storage for the period January 1985 through August 2023. 
Location Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Average (MAF) 1.2 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.2 
Minimum (MAF) 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.5 
Maximum (MAF) 1.7 1.7 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.4 1.5 1.6 
Source: California Data Exchange Center 2023 
MAF = million acre-feet 

 

Table 3. Lake Berryessa monthly average outflow rates at Monticello Dam for the period October 1993 through August 
2023. 

Location Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Average (cfs) 198 84 82 203 509 612 555 487 583 649 521 385 
Minimum (cfs) 134 49 41 15 48 36 89 247 453 491 408 292 
Maximum (cfs) 285 138 120 2,357 5,868 3,087 3,250 862 718 1,580 616 464 
Source: California Data Exchange Center 2023 
cfs = cubic feet per second 

 

Fish reported as being present in Lake Berryessa include crappie, bluegill, red-reared sunfish, 
green sunfish, rainbow trout, brown trout, brook trout, largemouth bass, smallmouth bass, 
spotted bass, catfish species, carp, Sacramento pikeminnow, golden shiner, and threadfin shad 
(U.S. Bureau of Reclamation 2023). 

5.3 BARKER SLOUGH 

Barker Slough is a tidally influenced channel within the Delta. Barker Slough Pumping Plant is 
located at the north end of the slough to pump water into the North Bay Aqueduct, a SWP 
facility. The intake is approximately 10 miles from the mainstem Sacramento River (California 
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Department of Water Resources 2022:6-14). Barker Slough water quality is influenced more by 
runoff contributions from the local watershed than Delta conditions (State Water Contractors 
2022:ES-5). The current maximum pumping rate is 140 cubic feet per second (cfs) because an 
additional pump is required to be installed to reach 175 cfs (California Department of Water 
Resources 2022:6-14). Table 4 presents the monthly diversion rates at the Barker Slough 
Pumping Plant for April 2008 through August 2023. 

Special status fish species identified as potentially occurring in the Delta are delta smelt, 
California Central Valley steelhead, Central Valley spring-run Chinook salmon, Central Valley 
winter-run Chinook salmon, Sacramento splittail, and green sturgeon (National Marine Fisheries 
Services 2019, U.S. Fish and Wildlife Service 2019). Longfin smelt also has been granted 
protection by the incidental take permit issued by CDFW for SWP facilities (California 
Department of Fish and Wildlife 2020). 

Per the CDFW 2020 SWP Incidental Take Permit and the U.S. Fish and Wildlife Service 
(USFWS) 2019 Biological Opinion (for delta smelt) for the SWP and CVP, Barker Slough 
Pumping Plant rates are to be reduced when longfin smelt or delta smelt larvae are present in the 
vicinity to minimize entrainment into the North Bay Aqueduct (California Department of Fish 
and Wildlife 2020; U.S. Fish and Wildlife Service 2019). The intake is equipped with a positive 
barrier fish screen to prevent fish at least 25 millimeters in size from being entrained. CDFW 
found low levels of entrainment of larval delta smelt less than 20 mm at Barker Slough during 
the mid-1990s to mid-2000s. More recent entrainment monitoring in the pump bays behind the 
fish screens in 2014–2016 only collected one delta smelt (Yip et al. 2019:29–30, as cited in 
California Department of Water Resources 2022:12-17). 

Table 4. Barker Slough Pumping Plant monthly average diversion rates for the period April 2008 through August 2023. 
Location Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Average (cfs) 71 68 41 28 28 10 36 72 85 85 88 83 
Minimum (cfs) 23 20 14 5 5 0 6 33 55 42 54 30 
Maximum (cfs) 96 92 71 61 69 26 82 108 118 115 114 109 
Source: California Data Exchange Center 2023 
cfs = cubic feet per second 

 

6 REGULATORY SETTING 

The following federal, state, and local regulations, plans, and policies are relevant to the water 
supply environmental effects analysis. 

6.1 FEDERAL REGULATIONS, PLANS, AND POLICIES 

• Clean Water Act. The Clean Water Act (33 United States Code § 1251 et seq.) 
establishes the basic structure for regulating discharges of pollutants into the waters of 
the United States and regulating quality standards for surface waters and gave the U.S. 
Environmental Protection Agency (EPA) the authority to implement control programs. 
The Clean Water Act authorizes the EPA to delegate many permitting, administrative, 
and enforcement aspects of the act to state governments, with the EPA retaining oversight 
responsibilities. The EPA has delegated various authorities for establishing water quality 
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standards and regulating controllable factors affecting water quality to the State of 
California. California’s State Water Resources Control Board (SWRCB) and nine 
Regional Water Quality Control Boards (RWQCBs) implement the state’s water quality 
management responsibilities.  

• Section 7 of the Endangered Species Act. Section 7 of the federal Endangered Species 
Act requires federal agencies to engage in formal consultation with USFWS and/or 
National Marine Fisheries Service for any proposed actions that are likely to adversely 
affect listed species. A biological opinion containing terms and conditions is issued at the 
completion of formal consultation. In 2019, the USFWS issued a biological opinion for 
the coordinated operations of the CVP and SWP, which includes terms and conditions 
related to the operation of the SWP’s Barker Slough Pumping Plant.  

6.2 STATE REGULATIONS, PLANS, AND POLICIES 

• Porter-Cologne Water Quality Control Act. The Porter-Cologne Water Quality 
Control Act is California’s statutory authority for the protection of water quality. Under 
this act, California must adopt water quality policies, plans, and objectives that ensure 
beneficial uses of the state are reasonably protected. The Porter-Cologne Water Quality 
Control Act requires California’s nine RWQCBs to adopt water quality control plans 
(WQCP) and establish water quality objectives. 

• Water Quality Control Plan for the San Francisco Bay/Sacramento–San Joaquin 
Delta Estuary. The Bay-Delta WQCP identifies beneficial uses of water in the Delta to 
be protected, water quality objectives for the reasonable protection of beneficial uses, and 
an implementation program to achieve the water quality objectives (State Water 
Resources Control Board 2018). Key elements of the Bay-Delta WQCP include salinity-
related objectives. In Decision 1641 (D-1641), the SWRCB amended the water right 
license and permits for the SWP and CVP to meet certain objectives in the Bay-Delta 
WQCP. Specifically, D-1641 places responsibility on DWR and Reclamation for 
measures to ensure that specified water quality objectives are met.  

• Water Quality Control Plan (Basin Plan) for the Sacramento and San Joaquin River 
Basins. The Central Valley RWQCB’s Basin Plan defines beneficial uses of water 
resources, water quality objectives, and implementation programs for surface waters in 
the Central Valley. The Basin Plan contains specific numeric water quality objectives for 
surface waters for dissolved oxygen, pH, pesticides, electrical conductivity, temperature, 
turbidity, and some priority toxic pollutants (i.e., some trace metal and organic 
compounds), as well as narrative water quality objectives for several constituents. Lake  
Berryessa, Putah Creek, Barker Slough, and the Delta are within the jurisdiction of the 
Central Valley RWQCB Basin Plan. 

• California Endangered Species Act (Fish and Game Code Section 2081(b). As 
provided by Section 2081(b) of California’s Fish and Game Code, CDFW may authorize 
take under the California Endangered Species Act that is otherwise prohibited by Section 
2080 with an incidental take permit. The requirements of an application for incidental 
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take are described in Section 2081 of the Fish and Game Code. Incidental take of 
endangered, threatened, or candidate species may be authorized if an applicant 
demonstrates, among other things, that the effects of the proposed take will be minimized 
and fully mitigated (Fish and Game Code Section 2081(b)(2)). In March 2020, DWR 
secured an incidental take permit from CDFW for the long-term operation of the SWP. 
As described in Section 5.3, the incidental take permit includes terms and conditions 
regarding operation of the SWP’s Barker Slough Pumping Plant. 

6.3 LOCAL REGULATIONS, PLANS, AND POLICIES 

• Putah Creek Accord. The Putah Creek Accord establishes seasonal flow releases from 
Putah Diversion Dam. The court-mediated accord stemmed from a lawsuit (Putah Creek 
Council vs. Solano Irrigation District and Solano County Water Agency, Sacramento 
Superior Court Number 515766) that was filed to seek a more natural flow regime in 
Putah Creek under Section 5937 of the California Fish and Game Code, which requires 
that fish populations below dams be kept in “good condition.” The purpose of the accord 
was to create as natural a flow regime as feasible, as well as to provide for the protection 
and enhancement of native resident and anadromous fish populations and maintenance of 
riparian vegetation.   

• Solano Multispecies Habitat Conservation Plan. The Solano Habitat Conservation 
Plan (HCP), when finalized, will establish a framework for complying with state and 
federal endangered species regulations while accommodating future urban growth, 
development of infrastructure, and ongoing operations and maintenance activities 
associated with flood control, irrigation facilities, and other public infrastructure 
undertaken by or under the permitting authority/control of the plan participants within 
Solano County over the next 30 years. These covered activities are associated: (1) with 
urban development within urban growth boundaries of the cities of Dixon. Fairfield, Rio 
Vista, Suisun City, Vacaville, and Vallejo; (2) secondary support development such as 
communication service facilities, flood control facilities, roads, and recreation facilities 
outside of urban growth boundaries, and operations and maintenance of these facilities; 
(3) habitat management, enhancement, restoration, and monitoring, and relocation of 
covered species. The HCP was required as part of Solano County Water Agency 
renewing its Solano Project water supply contract in 1999. Development of the HCP is 
ongoing. 

7 ENVIRONMENTAL IMPACTS 

Sections below describe impacts to hydrology and water quality, and aquatic biological resources 
that could occur as a result of delivering 120 acre-feet of Solano Project water to the project 
annually. 
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7.1 HYDROLOGY AND WATER QUALITY 

7.1.1 Thresholds of Significance 

Criteria for determining significant impacts on hydrology and water quality are based upon 
questions found in Appendix G of the State CEQA Guidelines and professional judgment. In the 
evaluation that follows, a potential impact to water quality would be significant if the 
implementation of the project would do any of the following. 

 Violate any water quality standards. 

 Otherwise substantially degrade water quality. 

The following hydrology and water quality impact indicators in the State CEQA Guidelines 
Appendix G Environmental Checklist are not relevant to this evaluation and, thus, are not 
included as significance criteria. 

 Violate any waste discharge requirements. 

 Substantially decrease groundwater supplies or interfere substantially with groundwater 
recharge such that the project may impede sustainable groundwater management of the 
basin. 

 Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river or through the addition of impervious 
surfaces, in a manner which would: 

o result in a substantial erosion or siltation on- or off-site; 

o substantially increase the rate or amount of surface runoff in a manner which 
would result in flooding on- or offsite; 

o create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of 
polluted runoff; or 

o impede or redirect flood flows. 

 In flood hazard, tsunami, or seiche zones, risk release of pollutants due to project 
inundation. 

 Conflict with or obstruct implementation of a water quality control plan or sustainable 
groundwater management plan. 

However, the hydrologic effects to study area waterbodies from delivering water to the project 
are discussed in the next section to provide information necessary to characterize potential 
effects on water quality and aquatic biological resources. 
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7.1.2 Impacts on Hydrology and Water Quality 

7.1.2.1 Lake Berryessa 

Water quality within Lake Berryessa is affected, in part, by the quality and quantity of tributary 
inflows, which in turn are affected, in part, by precipitation and upstream watershed land use 
activities. The project would not affect annual precipitation or watershed land uses, thus would 
not affect inflow quality or quantity. Therefore, external source contributions of constituents to 
Lake Berryessa under the project would not differ from existing conditions. 

Water quality within Lake Berryessa also can be affected by the amount of water present 
seasonally within the reservoir (i.e., end-of-month storage volume). Reservoir storage volume 
can affect the dilution of tributary inflows, which in turn can affect reservoir constituent 
concentrations. Reservoir storage volume also can affect internal physical processes, such as 
temperature gradients from the water surface to the sediment, which in turn can affect other 
water quality parameters, such as nutrient cycling and dissolved oxygen conditions.  

Because Lake Berryessa is a relatively large reservoir (1.55 million acre-feet), storage changes 
that could occur as a result of delivering water to the project would be minimal. Monthly storage 
in Lake Berryessa from January 1985 to August 2023 ranges from a low of about 0.4 million 
acre-feet to a high of about 1.6 million acre-feet and averages about 1.2 million acre-feet. The 
volume of water for the project, 120 acre-feet, would comprise 0.03% of the lowest lake volume,  
0.01% of the highest lake volume, and 0.01% of the average lake volume. A storage reduction of 
this amount would be immeasurable and would not cause substantial, if any, changes to the 
lake’s seasonal end-of-month storage levels, thermal profiles, biochemical processes, or dilution 
capacity.  

Therefore, delivery of water to the project would not cause violation of any water quality 
standards or otherwise substantially degrade water quality in Lake Berryessa and, therefore, 
would have a less-than-significant impact on Lake Berryessa water quality. 

7.1.2.2 Putah Creek 

Water quality within Putah Creek is affected, in part, by the quality and quantity of tributary 
inflows and nonpoint discharges, which in turn are affected, in part, by upstream watershed land 
use activities. The project would not affect watershed land uses and thus would not affect 
seasonal tributary inflow quality or quantity of nonpoint source discharges. Thus, external source 
contributions of constituents to Putah Creek under the project would not differ from existing 
conditions. 

Water quality within Putah Creek also can be affected by the amount of water present seasonally 
(i.e., creek flow rates). Creek flow rates can affect the dilution of tributary inflows and nonpoint 
source discharges. Creek flow rates also can affect physical processes, such as temperature 
gradients, erosion processes that drive suspended sediment and turbidity levels, and turbulence 
that affect reaeration processes.  

With the project, Solano County Water Agency would continue to operate the Putah Diversion 
Dam to meet Putah Creek Accord flow requirements. Furthermore, any changes in releases of 
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Lake Berryessa water to supply project water would be to support additional diversions at the 
Putah Diversion Dam. Therefore, release of water to the inter-dam reach of Putah Creek to 
provide water for the project would not affect Putah Creek flows below the Putah Diversion 
Dam. Assuming a constant delivery of water to the project, a 120 acre-feet annual supply is equal 
to 0.33 acre-feet per day or 0.17 cfs. This flow rate is 0.2% of the minimum monthly average 
flow below Monticello Dam (82 cfs; Table 3) and 1% of the minimum daily flow rate required to 
be released at Putah Diversion Dam to Lower Putah Creek (16 cfs; see Table 1). Such minor 
changes in releases of Lake Berryessa water into Putah Creek would not cause substantial, if 
even measurable, changes to Putah Creek daily flows. Such negligible flow changes would not 
cause alteration of water quality conditions within Putah Creek.  

Therefore, delivery of water to the project would not cause violation of any water quality 
standards or otherwise substantially degrade water quality in Putah Creek and, therefore, would 
have a less-than-significant impact on Putah Creek water quality. 

7.1.2.3 Barker Slough  

As described in Section 2, Water Supply and Water Rights, providing water to the project could 
result in Solano Irrigation District diverting up to an additional 120 acre-feet of SWP water, 
annually, at the Barker Slough Pumping Plant. Assuming Solano Irrigation District diverts this 
water primarily during a five-month period within the peak irrigation season, the associated 
diversion rate would be 0.40 cfs, which is 0.3% of the Barker Slough Pumping Plant capacity 
and approximately 0.5% of the historical average summer diversion rate (Table 4). Such minor 
additional pumping and diversion of water from Barker Slough would not result in substantial 
adverse effects, if any effects, to wetted habitat or water quality conditions in Barker Slough, nor 
would it substantially affect the quality of the water for municipal and industrial uses of SWP 
contractors that receive water from the North Bay Aqueduct.  

Therefore, delivery of water to the project would not cause violation of any water quality 
standards or otherwise substantially degrade water quality in Barker Slough and, therefore, 
would have a less-than-significant impact on Barker Slough water quality. 

7.2 AQUATIC BIOLOGICAL RESOURCES 

7.2.1 Thresholds of Significance 

Criteria for determining significant impacts on aquatic biological resources are based upon the 
language found in State CEQA Guidelines section 15065 and in questions found in State CEQA 
Guidelines Appendix G Environmental Checklist. In the evaluation that follows, a potential 
impact to aquatic biological resources would be significant if the implementation of the project 
would do any of the following. 

 Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special status species in local or regional 
plans, policies, or regulations, or by the CDFW or USFWS. 
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 Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, regulations or by the CDFW or 
USFWS. 

 Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites. 

 Substantially reduce the habitat of a fish species. 

 Cause a fish population to drop below self-sustaining levels. 

 Substantially reduce the number or restrict the range of an endangered, rare or threatened 
aquatic species.  

The following biological resources impact indicators in the State CEQA Guidelines Appendix G 
Environmental Checklist are not relevant to this evaluation and, thus, are not included as 
significance criteria. 

 Have a substantial adverse effect on state or federally protected wetlands (including, but 
not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means. 

 Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance. 

 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional, or state habitat 
conservation plan. 

7.2.2 Impacts on Aquatic Biological Resources 

7.2.2.1 Lake Berryessa 

As described in Section 6.1.2, Impacts on Hydrology and Water Quality, supplying water to the 
project would have an immeasurable effect on Lake Berryessa storage and would not affect the 
lake’s thermal profile, water quality, or available habitat. The minor effects on Lake Berryessa 
storage that could result from the project would not result in substantial adverse effects to 
phytoplankton, zooplankton, benthic macroinvertebrate, or emergent and submerged macrophyte 
communities, or any of the lake’s other aquatic biological resources. Likewise, any small effect 
of the project on Lake Berryessa storage would have no effect on coldwater or warmwater fish 
habitat within the lake because the small effect on storage would not affect available habitat or 
the thermal profile of the lake. As described in Section 5, Environmental Setting, Lake Berryessa 
does not support special status aquatic biological species.  

Based on the projected negligible changes in storage and lack of adverse effects on water quality 
and habitat, delivery of water to the project would not affect Lake Berryessa aquatic biological 
resources as follows.  
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 Would not have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special status species 
in local or regional plans, policies, or regulations, or by the CDFW or USFWS. 

 Would not have a substantial adverse effect on any riparian habitat or other sensitive 
natural community identified in local or regional plans, policies, regulations or by the 
CDFW or USFWS. 

 Would not interfere substantially with the movement of any native resident or migratory 
fish or wildlife species or with established native resident or migratory wildlife corridors, 
or impede the use of native wildlife nursery sites. 

 Would not substantially reduce the habitat of a fish species. 

 Would not cause a fish population to drop below self-sustaining levels. 

 Would not substantially reduce the number or restrict the range of an endangered, rare or 
threatened aquatic species.  

Therefore, delivery of water to the project would have a less-than-significant impact on Lake 
Berryessa aquatic biological resources. 

7.2.2.2 Putah Creek 

As described in Section 6.1.2, Impacts on Hydrology and Water Quality, the project could result 
in a small increase in flows in the inter-dam reach associated with the delivery of project’s water 
supply. The project would not affect flows in Putah Creek below the Putah Diversion Dam, 
which would continue to be subject to the Putah Creek Accord. Therefore, the delivery of water 
to the project would not affect Putah Creek aquatic biological resources as follows because the 
small effect on flows would not affect aquatic habitat quantity or quality, including the seasonal 
thermal regime of the creek.  

 Would not have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special status species 
in local or regional plans, policies, or regulations, or by the CDFW or USFWS. 

 Would not have a substantial adverse effect on any riparian habitat or other sensitive 
natural community identified in local or regional plans, policies, regulations or by the 
CDFW or USFWS. 

 Would not interfere substantially with the movement of any native resident or migratory 
fish or wildlife species or with established native resident or migratory wildlife corridors, 
or impede the use of native wildlife nursery sites. 

 Would not substantially reduce the habitat of a fish species. 

 Would not cause a fish population to drop below self-sustaining levels. 

 Would not substantially reduce the number or restrict the range of an endangered, rare or 
threatened aquatic species.  
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Therefore, delivery of water to the project would have a less-than-significant impact on Putah 
Creek aquatic biological resources. 

7.2.2.3 Barker Slough 

As described in Section 6.1.2, Impacts on Hydrology and Water Quality, supplying water to the 
project would have an immeasurable effect on the diversion rate at Barker Slough Pumping Plant 
and would not affect Barker Slough’s water quality or quantity and quality of aquatic  habitat. 
Furthermore, as described in Section 5, Environmental Setting, operation of the Barker Slough 
Pumping Plant is subject to requirements in the current CDFW incidental take permit and 
USFWS biological opinion for protection of Delta special status species, including delta smelt. 
Therefore, delivery of water to the project would not affect Barker Slough aquatic biological 
resources as follows.  

 Would not have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special status species 
in local or regional plans, policies, or regulations, or by the CDFW or USFWS. 

 Would not have a substantial adverse effect on any riparian habitat or other sensitive 
natural community identified in local or regional plans, policies, regulations or by the 
CDFW or USFWS. 

 Would not interfere substantially with the movement of any native resident or migratory 
fish or wildlife species or with established native resident or migratory wildlife corridors, 
or impede the use of native wildlife nursery sites. 

 Would not substantially reduce the habitat of a fish species. 

 Would not cause a fish population to drop below self-sustaining levels. 

 Would not substantially reduce the number or restrict the range of an endangered, rare or 
threatened aquatic species.  

Therefore, delivery of water to the project would have a less-than-significant impact on Barker 
Slough aquatic biological resources. 

7.3 CUMULATIVE ANALYSIS 

The State CEQA Guidelines Section 15130 requires that an environmental impact report discuss 
cumulative impacts of a project when the project’s incremental effect is “cumulatively 
considerable.” According to Section 15065(a)(3), “cumulatively considerable” means the 
incremental effects of an individual project are significant when viewed in connection with the 
effects of past projects, the effects of other current projects, and the effects of probable future 
projects. Pursuant to Section 15130(b) of the CEQA Guidelines, “(t)he discussion of cumulative 
impacts shall reflect the severity of the impacts and their likelihood of occurrence, but the 
discussion need not provide as great detail as is provided for the effects attributable to the project 
alone. The discussion should be guided by the standards of practicality and reasonableness, and 
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should focus on the cumulative impacts to which the identified other projects contribute rather 
than the attributes of other projects which do not contribute to the cumulative impact.” 

If the future cumulative condition is determined not to be significant (i.e., the environmental 
condition resulting from impacts of all past, present and reasonably foreseeable projects 
including the proposed project is not adverse relative to existing conditions), then no further 
assessment to determine whether the project’s contribution is cumulatively considerable is 
needed because the project would not have effects that are individually minor but collectively 
significant. Conversely, if the future cumulative condition is determined to be significantly 
adverse relative to existing conditions, then further assessment is conducted to determine 
whether the project’s individual contributions to the significant cumulative condition are 
“cumulatively considerable” and thus significant. 

State CEQA Guidelines Section 15130, subdivision (b)(3), states that “[l]ead agencies should 
define the geographic scope of the area affected by the cumulative effect and provide a 
reasonable explanation for the geographic limitation used.” The geographic scope of this 
cumulative analysis is the Putah Creek watershed, including Lake Berryessa, and Barker Slough. 
This is a large area, but is considered here because water quality issues are typically limited by 
watersheds and because the aquatic fauna of concern could be affected by water quality and 
water volumes in the watershed.  

7.3.1 Hydrology and Water Quality 

7.3.1.1 Lake Berryessa and Putah Creek 

Future cumulative hydrologic and water quality conditions in Lake Berryessa and Putah Creek 
are expected to be influenced by climate change effects on precipitation patterns and ambient air 
temperatures, which could affect seasonal lake volumes, creek flow rates, and contribute to 
higher lake and creek temperatures. Cumulative water quality conditions in Lake Berryessa and 
Putah Creek would also be affected by  new development within the watershed. New 
development would be subject to federal, state, and local regulations, plans, and policies for the 
protection of water and biological resources. These regulations, plans, and policies should be 
sufficient to protect Lake Berryessa and Putah Creek from water quality degradation compared 
with existing conditions. In addition, the Putah Creek Accord was designed to protect the aquatic 
resources of the creek in balance with water supply interests and remains protective with the 
passage of time. For these reasons, the future cumulative hydrologic and water quality 
condition for Lake Berryessa and Putah Creek is determined to be less than significant. 

7.3.1.2 Barker Slough 

Cumulative hydrologic conditions in Barker Slough are expected to be influenced by climate 
change effects on watershed hydrology and sea level rise. Cumulative water quality conditions in 
Barker Slough are expected to be influenced by future population growth and associated urban 
development, salinity intrusion resulting from sea level rise, habitat restoration projects, and 
water quality regulations, plans and policies to improve conditions for beneficial uses. The 
effects of these influences on water quality will vary, with some having the potential to 
contribute to degradation of water quality, whereas others will improve water quality. Because of 
anticipated increases in salinity associated with climate change, the cumulative hydrologic and 
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water quality condition for Barker Slough is determined to be significant relative to 
existing conditions. 

The small additional diversions that could occur at the Barker Slough Pumping Plant due to the 
proposed project would contribute very minimally to alterations of Barker Slough 
hydrodynamics and water quality. Furthermore, the SWP would have to be operated to satisfy 
various biological and water quality regulatory requirements with the additional diversion 
associated with the project, including the CDFW incidental take permit (current and future), 
USFWS biological opinion for coordinated operation of the SWP and CVP (current and future), 
SWRCB D-1641 (and any successor water rights decisions) requiring the SWP to be operated to 
meet Bay-Delta WQCP water quality objectives. Consequently, the project’s individual 
contribution to the significant cumulative condition for hydrology and water quality in 
Barker Slough would not be cumulatively considerable.  

7.3.2 Aquatic Biological Resources 

7.3.2.1 Lake Berryessa and Putah Creek 

Future cumulative conditions for aquatic biological resources in Lake Berryessa and Putah Creek 
(resulting from cumulative impacts from all past, present, and reasonably foreseeable projects 
including the proposed project) are expected to be similar to existing conditions. Although 
climate change may have some thermal effects on Lake Berryessa and Putah Creek, such effects 
are not expected to be at levels that would cause adverse thermal impacts to the aquatic 
biological resources of the lake or creek. Coldwater released from Lake Berryessa into Putah 
Creek will continue to occur in the future. This is because Lake Berryessa will continue to 
thermally stratify seasonally. In addition, seasonal water surface elevations will not change 
substantially and, therefore, seasonal release temperatures will remain similar to existing 
conditions during the summer and fall months. Climate change will have similar magnitude, or 
possibly lesser effects, on Lake Berryessa water temperatures, and thus temperatures of water 
released into Putah Creek, during winter and spring months of the year. Climate change is 
expected to have minor, if any, effects on other water quality parameters in these water bodies. 
Moreover, the Solano Project operates to maintain sufficient flows to maintain fish and aquatic 
species habitat in Putah Creek. Project operations support a healthy recreational fishery below 
Monticello Dam in the inter-dam reach and releases from Lake Berryessa and diversions at the 
Putah Diversion Dam are controlled to maintain prescribed flows in the reaches below the Putah 
Diversion Dam. It is expected that future Lake Berryessa and Putah Diversion Dam operations 
would continue in a manner that sustains a healthy recreational fishery in the inter-dam reach and 
maintains spawning and rearing flows downstream of the Putah Diversion Dam. In consideration 
of the past and present activities affecting aquatic biological resources in Lake Berryessa and 
Putah Creek, the planned future implementation of the project in combination with other 
projects, such as future creek restoration projects and future Solano Multispecies Habitat 
Conservation Plan, the cumulative condition for the aquatic biological resources of Lake 
Berryessa and Putah Creek is determined to be less than significant. 
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7.3.2.2 Barker Slough 

Barker Slough is located within the Delta, which is experiencing a decline of the open-water 
(pelagic) fishes (e.g., delta smelt, longfin smelt) and some prey species, commonly referred to as 
“pelagic organism decline.” The causes of pelagic organism decline remain uncertain and likely 
involve many factors, including changes to hydrologic patterns and entrainment losses associated 
with Delta water export operations, loss of habitat, prior-year abundance of each species, food 
and prey relationships, water quality parameters (e.g., turbidity, contaminants), and non-native 
species predation and competition. Decline in habitat suitability for delta smelt is associated with 
high water temperatures in summer and salinity mixing zone intrusion in fall months.  

Uncertain hydrologic and hydraulic conditions, along with increased temperatures resulting from 
climate change and sea level rise, as well as implementation of reasonably foreseeable actions in 
the Delta, including DWR’s Delta Conveyance Project, DWR’s EcoRestore program, and 
continued implementation of the federal biological opinions on the long-term operation of the 
CVP and SWP make prediction of the cumulative conditions for delta smelt, salmonids, and 
other aquatic species of concern in the Delta difficult. In consideration of the past, present, and 
future activities affecting aquatic biological resources in the Delta, along with anticipated 
increases in water temperatures driven by climate change, existing adverse conditions for special 
status species and species of concern present in the Delta (delta smelt, longfin smelt, winter-run 
and spring-run Chinook salmon, and steelhead) are expected to become more adverse. Habitat 
restoration and adaptive management associated with CVP and SWP operations are not expected 
to completely offset the adverse effects. Therefore, the cumulative condition for aquatic 
biological resources in Barker Slough is determined to be significant.  

The project could result in additional diversion of water from Barker Slough, which would have 
minor, if any, measurable hydrologic effects on Barker Slough. Average monthly increases in 
diversion rates at the Barker Slough Pumping Plant could be 0.40 cfs (0.5% of the historical 
summer diversion rate). Such small diversion rates would not contribute to measurable changes 
in Delta outflow, Delta water temperatures, or the seasonal location of the low salinity zone. As 
such, the project’s incremental diversion would not adversely affect aquatic habitat quantity or 
quality in Barker Slough. Moreover, the project’s incremental effect on diversions at this 
location would not contribute considerably to entrainment as another stressor to Delta smelt 
under the cumulative condition, because fish entrainment is expected to remain at levels similar 
to existing conditions. Also, operation of the Barker Slough Pumping Plant is subject to 
requirements in the current CDFW incidental take permit and USFWS biological opinion for 
protection of special status species, including delta smelt. Based on these factors, the project’s 
individual contribution to the significant cumulative condition for aquatic biological 
resources in Barker Slough would not be cumulatively considerable. 
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