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CHAPTER 5 
Climate Change 

5.1 Introduction 

5.1.1 Chapter Overview 
This chapter presents a discussion of climate change – what it is and its potential environmental 
consequences as understood to date – with a focus on climate change issues that are relevant to 
the Los Vaqueros Reservoir Expansion Project. Two general areas of inquiry are the focus of this 
discussion:  

• To what extent would the project contribute to the global greenhouse gas (GHG) emissions 
that are causing climate change? 

• Would the project be adversely affected by the environmental changes projected to result from 
climate change and/or would the project contribute to the adverse effects of climate change? 

Whether the project will contribute to GHG emissions is an air quality issue and, therefore, 
is analyzed in Section 4.10, Air Quality, of this Environmental Impact 
Statement/Environmental Impact Report (EIS/EIR). The second area of inquiry, the extent to 
which the project affects or is affected by the projected environmental consequences of climate 
change, centers on potential changes to water resources, water supply, and water quality.  

5.1.2 Overview of Climate Change 
Various gases in the earth’s atmosphere, classified as atmospheric GHGs, play a critical role 
in determining the earth’s surface temperature. Solar radiation enters earth’s atmosphere from space, 
and a portion of the radiation is absorbed by the earth’s surface. The earth emits this radiation 
back toward space, but the properties of the radiation change from high-frequency solar radiation 
to lower-frequency infrared radiation. GHGs are transparent to solar radiation and, therefore, 
are effective in absorbing infrared radiation. As a result, radiation that otherwise would 
escape back into space is retained, resulting in a warming of the earth’s atmosphere. This 
phenomenon is known as the GHG effect. 

Scientific research to date indicates that observed climate change is most likely a result of increased 
emission of GHGs associated with human activity (Intergovernmental Panel in Climate 
Change, 2007a, 2007b). Among the prominent GHGs contributing to the greenhouse effect are 
carbon dioxide (CO2), methane (CH4), ozone (O3), water vapor, nitrous oxide (NOx), and 
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chlorofluorocarbons (CFCs). Human-caused emissions of these GHGs in excess of natural 
ambient concentrations are responsible for enhancing the greenhouse effect. GHG emissions 
contributing to global climate change are attributable in large part to human activities associated with 
the industrial/manufacturing, utility, transportation, residential and agricultural sectors 
(CEC, 2006). In California, the transportation sector is the largest emitter of GHGs (accounting for 
40.7 percent of the total GHG emissions in the state in 2004), followed by electricity generation 
(CEC, 2006).  

As the name indicates, global climate change is a global problem. GHGs are global pollutants, 
unlike criteria air contaminants and toxic air contaminants, which are pollutants of regional 
and local concern, respectively. If California were a country, it would rank between the 12th and 
16th largest emitter of CO2 in the world. California produced 492 million gross metric tons of 
carbon dioxide equivalents1 in 2004 (CEC, 2006).  

California is taking actions to reduce GHG emissions. Governor Schwarzenegger signed 
Executive Order S-3-05 in June 2005 to address climate change and GHG emissions in 
California. This order sets the goal that GHG emissions be reduced as follows: 

• To 2000 levels by 2010 
• To 1990 levels by 2020, and 
• To 80 percent below 1990 levels by 2050  

In 2006, California passed the California Global Warming Solutions Act of 2006 (AB 32; California 
Health and Safety Code Division 25.5, Sections 38500, et seq.). This Act requires the California 
Air Resources Board (CARB) to design and implement emission limits, regulations, and other 
feasible, cost-effective measures to reduce statewide GHG emissions to 1990 levels by 2020 
(representing an approximate 25 percent reduction in emissions).  

Global climate change will affect water resources in California. Rising temperatures will result 
in sea-level rise and perhaps the timing and amount of precipitation, which, in turn, could alter 
water quality. Climate change is also expected to result in more extreme weather, both heavier 
precipitation that can lead to flooding as well as more extended drought periods. Although much 
uncertainty remains regarding the timing, magnitude, and nature of potential changes to water 
resources as a result of climate change, several trends are evident. Thus, it is valuable to 
evaluate projects such as the Los Vaqueros Reservoir Expansion Project in light of these 
potential changes in water resource conditions. 

                                                      
1 Carbon dioxide equivalents (CO2E) are measurements used to account for the fact that different GHGs have 

different potential to retain infrared radiation in the atmosphere and contribute to the greenhouse effect. This 
potential, known as the global warming potential of a GHG, is also dependent on the lifetime, or persistence, of the 
gas molecule in the atmosphere. For example, methane is a much more potent GHG than CO2. As described in the 
General Reporting Protocol of the California Climate Action Registry, one ton of CH4/methane contributes as much 
to the greenhouse effect as approximately 21 tons of CO2/carbon dioxide (California Climate Action Registry, 
2006). Expressing all GHG emissions in carbon dioxide equivalents converts them to a common unit of 
measurement calculated as if only CO2 were being emitted. 
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5.2 Potential Changes to California’s Water Resources 
Focusing on precipitation, snow pack, runoff, flooding, and sea-level rise, the following text 
describes the potential for climate change to affect California’s water resources. 

5.2.1 Precipitation, Snowpack, and Runoff 

Amount of Precipitation 
Most precipitation events in California occur during the October through April rainy season with 
the largest amount of water falling during November through March. An analysis by the 
U.S. National Weather Service (USNWS) using data from 1931 through 2005 indicates a long-
term trend of increasing annual precipitation in California, especially in northern California, 
where data show an increase of up to 1.5 inches per decade (USNWS, 2008). A second 
investigation completed by the California Department of Water Resources (DWR) indicates a 
statistically significant trend towards increased total precipitation in northern and central California 
since the late 1960s (DWR, 2006). A single investigation by Bardini and others (Bardini, et 
al., 2001) shows a trend of potentially decreasing annual precipitation in California; however, 
this result is probably related to the specific subset of data that the Bardini study relied upon, 
wherein extremes at the beginning or end of time series data can substantially impact the 
identified trend (DWR, 2006). An investigation of rainfall during November through March 
of 1930 through 1997 indicates significant increases in California rainfall (distinct from snowfall) 
(Mote, 2005).  

There is also evidence that the amount of precipitation that occurs on an annual basis is becoming 
more variable. That is, periods of both high and low rainfall are becoming more common. 
Specifically, a study performed by DWR indicates that present-day variability in annual 
precipitation is about 75 percent greater than that of the early 20th century (DWR, 2006). The 
effects of these trends on the project along with trends resulting from climate change scenarios 
are discussed in the following subsections. 

Snowpack and Snowmelt 
In addition to potentially increased precipitation, snowpack and snowmelt may also be substantially 
affected by climate change. Because much of California’s precipitation falls as snow in the Sierra 
Nevada and southern Cascades, the state’s snowpack represents a significant reservoir of usable 
water. Specifically, about 35 percent of the state’s usable annual surface water supply is derived 
from the annual snowmelt (DWR, 2006). This snowmelt typically occurs from April through July, 
providing natural water flow to streams and reservoirs after the annual rainy season has ended. 
Estimates by DWR further indicate that California’s snowpack contributes, on average, about 
14 million acre feet (MAF) per year of runoff to watersheds that flow into the Central Valley and 
Delta (DWR, 2006). For comparison, total reservoir capacity in the Central Valley is about 
24.5 MAF per year (DWR, 2005a). 
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As air temperatures increase due to climate change, the water stored in California’s snowpack 
could be affected in two ways: first, increasing temperatures could result in decreased snowfall, 
and second, increasing temperatures could result in earlier snowmelt. Several investigations of 
current and potential future snowfall trends in California illustrate these effects. Knowles and 
Cayan performed a model analysis of the portion of the California snowpack that feeds Delta 
watersheds. The study estimates that, by 2060, California’s snowpack will be reduced 
substantially, especially within northern and eastern areas of the Sacramento River watershed 
(Knowles and Cayan, 2004). A recent study by the Scripps Institute of Oceanography estimates 
trends in snowpack, river runoff, and air temperatures in California and Oregon. Consistent with 
other studies, this investigation also indicates a substantial reduction in snowpack in California 
concurrent with an increase in winter rainfall (Scripps Institute of Oceanography, 2007).  

Runoff 
Runoff may be considered in terms of annual or peak runoff volumes. Annual runoff is measured 
during the annual water year (October 1st through September 30th) and includes river flows derived 
from precipitation events, snowmelt, and river base flow. Peak runoff is typically measured for 
individual storm events. Like annual runoff, peak runoff results from precipitation events, snowmelt, 
and river base flow. However, most of the water mass present during a peak runoff event is typically 
derived from concurrent precipitation and snowmelt. 

As discussed above, precipitation across California appears to have increased over the past century, 
and the amount of precipitation that occurs in individual water years has become more variable. 
It follows, then, that similar trends would be seen for runoff. A study by DWR compares pre- 
and post-1955 annual average water year unimpaired runoff2 for 24 watersheds across northern, 
central, and southern California (DWR, 2006). Data indicate an annual increase in runoff of 
up to 27 percent for 21 of the 24 watersheds, with an overall average increase of 9 percent. The 
remaining three watersheds – the Mokelumne, Stanislaus, and American Rivers – show runoff 
reductions of 1 to 2 percent. 

The DWR study also addresses the amount of variability in runoff volumes among water years for 
the Sacramento and San Joaquin River watersheds. Results indicate a statistically significant increase 
in variability within the Sacramento River watershed, and an insignificant but increasing trend 
within the San Joaquin River watershed. Thus, the annual amount of runoff in the Sacramento 
River is becoming increasingly variable, and annual runoff in the San Joaquin may follow a 
similar trend (DWR, 2006).  

In relation to snowpack, winter storms produce snow to higher elevations than other storms, snow 
that has historically melted during April through July. This process effectively stores water in 
California’s snowpack until the spring snowmelt when the water flows downstream into major 
rivers and reservoirs, providing a significant portion of the water supply for the dry summer and 
autumn. April through July runoff in both the Sacramento and San Joaquin Rivers shows a 

                                                      
2 Unimpaired runoff refers to the runoff water that occurs within a river above major regulating impoundments (e.g., 

major dams). 
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decreasing trend over the last century, indicating that, in both watersheds, an increasing percentage 
of runoff is occurring earlier in the year when many reservoirs are managed primarily for flood 
control and not for water supply (DWR, 2006).  

These changes in the timing of precipitation and runoff, and in the amount of water stored in 
California’s snowpack, have significant implications for the management of water resources in 
the state. These effects are discussed in greater detail below. 

5.2.2 Flooding and Flood Management 
As discussed above, it is anticipated that climate change will have a substantial effect on the 
timing and magnitude of snowfall, rainfall, and snowmelt events in California. Large annual 
variations in winter rainfall and runoff, which are normal in California, create uncertainty 
about climate change’s potential to affect flooding. Still, based on more than a century of 
historical data and global and local-scale climate modeling efforts, a few generalities have 
emerged. 

In terms of flooding, a peak flow analysis of three Delta tributaries was completed (DWR, 2006). 
The Feather, American, and Tuolumne Rivers were selected for their century-long, 3-day peak 
flow records. The investigation divided in half a century-long dataset to compare pre-1955 to 
post-1955 data. Results indicated that the 100-year 3-day peak flows have more than doubled in the 
American (111 percent increase) and Tuolumne (102 percent increase) Rivers, and increased by 
51 percent in the Feather River. Comparing the pre- to post-1955 periods, only one major flood 
event occurred prior to 1955 in the three rivers, while four occurred during the post-1955 period. 
Thus, annual peak 3-day mean discharges in Central Valley watersheds are becoming larger and 
more variable. Independent climate modeling efforts (Dettinger, et al., 2004; Miller, et al., 
2003), predict that these trends towards more variable river flows and more frequent flooding 
events will continue as a result of climate change.  

5.2.3 Sea-level Rise 
According to DWR, mean sea level at the Golden Gate Bridge has risen by at least 8 inches since 
1900 (DWR, 2006). This corroborates a report by the Intergovernmental Panel on Climate 
Change (IPCC), which indicates average increases of 3.9 to 7.9 inches globally during the last 
century (IPCC, 2007a). The observed sea-level rise likely results from a combination of factors, 
including melting of polar and terrestrial ice and snow, and thermal expansion of ocean water as 
the earth’s temperature has increased (IPCC, 2007b). 

Efforts have also been made to predict the amount of sea-level rise likely to occur in the future 
under various worldwide GHG emissions scenarios. A 2007 IPCC report provides estimates of 
potential sea-level rise over the next century. That study indicates that global sea level could 
increase by an estimated 7 to 23 inches by 2099, or about 0.6 to 3.8 inches per 10 years 
(IPCC, 2007b). There is some disagreement and uncertainty about sea-level rise projections 
(Munk, 2002); however, the 2007 IPCC report is probably the most highly regarded study on the 
subject.  



Los Vaqueros Reservoir Expansion Project 

Los Vaqueros Reservoir Expansion Project 5-6 February 2009 
Draft EIS/EIR 

5.2.4 Implications for Los Vaqueros Reservoir Expansion 
Project 

The project’s expanded Old River Intake and Pump Station and the new Delta Intake and 
Pump Station would be in the Delta along Old River. This area would potentially be subject to 
increased flow of water from upstream areas as a result of flooding in the watershed’s tributary to 
the Delta. These increased flood flows, in combination with sea-level rise discussed above that 
could occur as a result of climate change, could result in increased frequency of high water within 
the Delta. 

However, the new Delta Intake and Pump Station would be designed to withstand projected high-
water flood flows. Design of existing and future facilities incorporates the likelihood of high water 
levels increasing by over 3 feet; should water levels rise even higher, the facilities could be 
modified to accommodate them. Neither the expanded Old River Intake and Pump Station nor the 
new intake structure would significantly impede or redirect flood flows through the Delta because 
neither protrudes significantly into existing channels.  

As discussed above, climate change could increase the frequency or severity of flooding 
within California. The Kellogg Creek watershed, as well as other minor tributaries to the Los 
Vaqueros Reservoir, could therefore receive increased flood flows during storm events, and 
these local storm flows would be collected in the expanded Los Vaqueros Reservoir. As 
discussed in Section 4.5, Local Hydrology, Drainage, and Groundwater the existing Los 
Vaqueros reservoir is sized and designed appropriately to either contain flood flows from 
Kellogg Creek and other minor tributaries to the reservoir, or release those flows downstream. 

While the Los Vaqueros Reservoir is designed to function primarily as a water storage facility, 
expansion of the existing reservoir would provide additional capacity to withhold increases in 
future flood flows within the Kellogg Creek watershed. Under dam safety regulations, just as the 
existing reservoir has adequate water storage above its maximum levels to contain and hold the 
probable maximum flood, the expanded reservoir would also be required to have such capacity. 
Should future studies indicate a larger flood is probable as a result of climate change, the 
reservoir operations in winter would be adjusted to retain larger flood flows.  

Setback levees surrounding the pump stations are designed and engineered to modern standards 
and incorporate features that make them far less likely to fail than typical Delta levees. Consequently, 
flooding caused by failure of levees on Byron Tract or Victoria Island is unlikely to affect the 
pump stations. Pipelines on islands and tracts subject to flooding are designed to allow access for 
maintenance, should that be necessary, under flood conditions on the islands. Both Byron Tract 
and Victoria Island house infrastructure of statewide importance and, in the case of Byron 
Tract, include a significant number of inhabitants. Consequently, neither Byron Tract nor 
Victoria Island is likely to be abandoned should it flood. 

The expanded Old River Intake and Pump Station and the proposed new Delta Intake and Pump 
Station would be along Old River in an area that would potentially be subject to a projected climate-
induced sea-level rise of about 1 to 3 feet (DWR, 2006). Intake facilities would be designed to 
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withstand inundation and be installed at a height above the potential inundation level. Sea-level 
rise would not be expected to have a significant effect on the proposed intake and pumping facilities. 
During the project design phase, project engineers will address the most current information regarding 
potential sea-level rise and will design pumps and other infrastructure to endure higher flood levels.  

Portions of the Delta-Transfer Pipeline would lie within areas that are presently in the 100-year 
flood zone, as shown on Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Maps (FIRM). These areas would be potentially subject to additional Delta flooding associated with a 
rise in sea level. However, the Delta-Transfer Pipeline would be buried underground, so that 
flooding, if it did occur, would not disturb, obstruct, or otherwise damage the pipeline. The 
Transfer-LV Pipeline alignment would reach elevations above 150 mean sea level (msl) and, 
therefore, would not be in the portion of the project area potentially affected by sea-level rise or 
associated flooding.  

The potential effects of sea-level rise on Delta water quality are discussed in subsection 5.3.2.  

5.3 Potential Effects on Water Supply and Water 
Resources Management 

The following text discusses existing climate change research and the potential for climate-
induced effects to alter water management within California’s natural and managed water 
environment. 

5.3.1 Effects on the State Water Project and Central Valley 
Project 

Reports by the U.S. Department of the Interior, Bureau of Reclamation, Mid-Pacific Region 
(Reclamation) and DWR, prepared in response to Executive Order S-3-05, represent the latest 
complete analysis of changes to State Water Project (SWP) and Central Valley Project (CVP) 
operations that are likely to occur as a result of climate change. Reclamation prepared Sensitivity of 
Future Central Valley Project and State Water Project Operations to Potential Climate 
Change and Associated Sea Level Rise, Appendix R of the Operations and Criteria Plan 
(OCAP) Biological Assessment (Reclamation, 2008). DWR wrote the Technical Memorandum 
Report Progress on Incorporating Climate Change into Management of California’s Water 
Resources (DWR, 2006) and The State Water Project Delivery Reliability Report, 2007 
(DWR, 2008).  

Contained in these reports is an analysis of the potential impacts of climate change on SWP and 
CVP operations and deliveries, as well as on Delta water quality and water levels. The analysis 
is based on runs of the CalSim II and DSM2 models, which are described in more detail in 
Section 4.2, Delta Hydrology and Water Quality. The specific CalSim II and DSM2 methodology 
used for the climate change analysis is detailed in the first-mentioned DWR report (DWR, 2006). 



Los Vaqueros Reservoir Expansion Project 

Los Vaqueros Reservoir Expansion Project 5-8 February 2009 
Draft EIS/EIR 

Results discussed in the reports include projections from 2035 through 2064 in four potential 
climate change scenarios compared to a base case scenario that does not assume climate 
change effects. The four potential climate change scenarios were based on modeling output from 
two separate global climate models (Table 5-1). Three of these scenarios presumed decreased 
average annual precipitation, while one assumed increased average annual precipitation. 
Results from the investigations are considered preliminary, incorporate several assumptions 
regarding the effects of climate change on California water resources, and reflect a limited 
number of climate change scenarios.  

TABLE 5-1 
PRECIPITATION PROJECTIONS FOR THE FOUR CONSIDERED CLIMATE CHANGE SCENARIOS 

 Average Change in Precipitation (in/yr) 

Climate Scenarioa Northern California Southern California 

2050 GFDL A2 -0.75 -0.22 
2050 PCM A2 -0.25 -1.77 
2050 GFDL B1 -0.62 0.7 
2050 PCM B1 0.83 -0.08 
 
 
a The four climate scenarios DWR investigated were chosen from among several available scenarios compiled for the United Nations’ 

Intergovernmental Panel in Climate Change’s (IPCC’s) Fourth Assessment Report. The four climate changes scenarios consist of 
two GHG emissions scenarios, A2 and B1. Each of the GHG emissions scenarios is represented by two different Global Climate 
Models, the Geophysical Fluid Dynamic Lab model (GFDL) and the Parallel Climate Model (PCM). Climate scenarios were modeled 
on a 2050 timeframe. 

 
SOURCE: DWR, 2006 

 

Results from the four modeled scenarios indicate effects to SWP and CVP operations. Because of 
shifts in seasonal and annual average runoff, the amount of water delivered by the SWP and CVP 
was reduced considerably. Under three of the four climate change scenarios, reservoir water 
levels were drawn to the minimum level (dead storage) during 21 to 31 months for Shasta, and 20 
to 28 months for Folsom during the period of record, as compared to 1 month for each reservoir 
under a scenario without climate change. During these months, streamflow requirements were not 
predicted to be met on the Sacramento and American Rivers, and the CVP would not be able to 
contribute to its Coordinated Operation Agreement-defined share of in-basin use. However, it is 
thought that these are modeling artifacts; DWR suggests that these results would be avoided by 
making carryover storage allocations more conservative within the CalSim II model. Still, the 
overall projected trend shows a decrease in water availability within the system (DWR, 2006). 

SWP Deliveries 
As discussed above, climate change would generally increase the amount of runoff that occurs 
during winter and early spring and reduce the amount of runoff during late spring and early 
summer. Results from the DWR investigations show that these changes would make it more difficult 
to capture water in SWP and CVP facilities for delivery later in the year. Specifically, average 
annual deliveries to contractors could be reduced by 7 to 10 percent under three of the four 
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scenarios, and increased by 1 percent under the remaining scenario. In general, drought-year only 
deliveries could also be reduced for three of the four scenarios, in comparison to the base case. 
Reclamation studies (Reclamation, 2008) that included both sea-level rise and four climate 
scenarios arrived at generally the same conclusions: depending on the scenario, changes in SWP 
deliveries could range from +7 percent (wetter scenarios) to -15 percent (drier scenarios). 

SWP Carryover Storage 
Carryover storage is defined as the volume of water that remains in a given reservoir after all annual 
deliveries and releases have been fulfilled. Carryover storage can then be used during the following 
water year to supplement water supply in case of drought. DWR analyzed SWP carryover storage 
as the sum of Oroville and SWP storage in San Luis Reservoir on September 30th, a date that 
coincides with the end of the water year. Results indicate that carryover storage would be 
consistently lower under three of the four climate change scenarios, with reductions of about 
10 percent at the 90 percent exceedance probability level,3 to reductions of up to 28 percent at the 
10 percent exceedance probability level. Results for the remaining fourth scenario indicate 
slightly increased carryover storage during below normal, dry, and critical water years, and 
slightly decreased carryover storage during above normal and wet water years (DWR, 2006). 

CVP South of Delta Deliveries 
Deliveries by the CVP to South of Delta (SOD) contractors were also affected under each of the 
four climate change scenarios. Under the three drier scenarios, DWR found that annual average CVP 
SOD deliveries would be reduced by 6 to 10 percent, likely resulting from generally drier 
conditions and a shift towards reduced April-July runoff and increased winter season runoff 
under these scenarios (DWR, 2006). The wetter scenario still exhibited increased winter season 
runoff and decreased April-July runoff but resulted in a 3 percent average annual increase in 
CVP SOD deliveries. Reclamation studies that included both sea-level rise and four climate 
scenarios came to generally the same conclusions: depending on the scenario, changes in CVP 
deliveries could range from +4 percent (wetter scenarios) to -12 percent (drier scenarios) 
(Reclamation, 2008). 

CVP Carryover Storage 
DWR found that changes in CVP carryover storage, defined as the sum of Trinity, Shasta, 
Folsom, and CVP storage in San Luis Reservoir on September 30th, would be similar to those 
described for SWP carryover storage. Specifically, results indicate that carryover storage 
would be consistently lower under three of the four climate change scenarios, with reductions 
of about 26 to 47 percent at the 90 percent exceedance probability level, and reductions of 4 to 
15 percent at the 10 percent exceedance probability level. The fourth, wetter climate change 
scenario resulted in an increase of 9 percent at the 90 percent exceedance probability level, and a 
                                                      
3 Exceedance probability for carryover storage is the percent chance of surpassing a specific volume of remaining 

carryover storage. For instance, under the base case scenario modeled by DWR (2006), there is a 90 percent chance 
that carryover storage during a given year will exceed 1,300,000 acre feet (AF). This means that the probability of 
exceedance for 1,300,000 AF of carryover storage is 90 percent, and only during 10 percent of years (the driest 
years) would there be less than 1,300,000 AF of carryover storage. 
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slight reduction of less than 1 percent at the 10 percent exceedance probability level 
(DWR, 2006). Reclamation studies indicate a similar range of carryover storage 
(Reclamation, 2008). 

5.3.2 Effects on the Delta 
Making use of CalSim II and DSM2 modeling exercises, DWR also analyzed the potential effects 
of climate change on the Delta. Details regarding this modeling analysis and underlying 
assumptions for the CalSim II and DSM2 models can be found in the DWR report (DWR, 2006).  

Delta Inflow and Delta Outflow 
Delta inflow is defined as the volume of water that flows into the Delta from a combination 
of the Sacramento, San Joaquin, and east-side Rivers. Delta inflow is important to Delta operations 
since, during dry summer and autumn periods, Delta water quality and flows must be sustained 
by either reducing Delta exports or increasing upstream releases. Additionally, the permitted pumping 
capacity at the SWP Banks Pumping Plant depends on inflow to the Delta from the San Joaquin 
River, from December 15th through March 15th. Under the three drier climate change scenarios, 
annual average Delta inflow would decrease by 3 to 4 percent in comparison to the base case 
scenario. Under the wetter climate change scenario, annual average Delta inflow would 
increase by 5 percent.  

Considered on a monthly basis, average Delta inflow under all four climate change scenarios 
would increase, relative to the base case scenario, during December through March. This 
increase corresponds to increased rain and decreased snow events during this period, which 
results in additional flood control releases from upstream reservoirs and, therefore, greater 
Delta inflow. Conversely, under the three drier climate change scenarios, inflows from the 
Sacramento River to the Delta would decrease overall in comparison to the base case. 

Delta outflow is defined as the volume of water that exits the Delta via the San Francisco Bay. Delta 
outflow helps maintain acceptable salinity levels within the Delta, facilitating pumping at state, 
federal, and local water project pumps, as well as maintaining Delta water quality. Under the three 
drier scenarios, CalSim II modeling indicates that there would be no reduction in required Delta 
outflow, but that there would be a 0 to 4 percent reduction in total Delta outflow (including surplus 
Delta outflow). The wetter climate change scenario would result in an overall increase in total Delta 
outflow of about 6 percent. 

Delta Exports 
Exports from the Banks and Tracy Pumping Plants and into the SWP and CVP, respectively, are 
considered together in DWR’s CalSim II analysis of Delta exports. The modeling results indicate that 
total average annual changes in Delta exports to the two water systems combined would be 
reduced by 6 to 10 percent for the three drier climate change scenarios, and would increase by 
2 percent under the wetter climate change scenario. On a monthly basis, average winter month 
exports under all four climate change scenarios would not be significantly changed, as compared to 
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the base case scenario. Conversely, during July through November, monthly average Delta exports 
would be reduced by up to about 20 percent for the three drier climate change scenarios. During 
most non-winter months, the wetter climate change scenario would not result in any substantial 
differences from the base case scenario. 

DWR has updated its 2006 water supply reliability studies and has included current fishery 
restrictions on export pumping that were previously excluded. This latest modeling included 
moderate and severe fishery restrictions and several future climate model scenarios. The results of 
the updated modeling show that future climate conditions would have a smaller effect on operations 
than the previous studies indicated. Namely, depending on the climate scenario, average 
deliveries under future conditions would be slightly higher or about the same as those under 
current conditions. Overall, anticipated deliveries were reduced compared to the 2005 studies for 
both current and future conditions, largely due to the increased fishery restrictions (DWR, 2008). 
The results of the 2008 update are consistent with the studies used for the analysis of the project 
provided in this Draft EIS/EIR. 

Sea-level Rise and Delta Water Quality 
The greatest effect of sea-level rise on California’s water supply would most likely occur in the 
Delta (DWR, 2005b). Specifically, rising sea levels in the vicinity of below-sea-level Delta islands 
would place additional stress and pressure on the Delta’s existing levee system, potentially 
leading to more frequent overtopping and levee failures. Additionally, higher sea levels would 
push saltwater up into the Delta, potentially degrading freshwater quality at state, federal, 
agricultural, and local municipal pumping facilities. To offset increased salinity intrusion, Delta 
pumping could be curtailed, or upstream reservoir releases could be increased.  

DWR conducted a preliminary modeling effort to evaluate potential impacts on Delta water quality. 
The DSM2 modeling study investigated how a 1-foot rise in sea level would affect Delta water 
quality. The model did not account for potential CVP or SWP operational changes. Results show an 
increase in salinity within the Delta under the 1-foot rise scenario, although this change is attributed 
largely to an assumed increase in the tidal range, not the overall mean sea-level rise 
(DWR, 2006). Whether or not to anticipate an increase in tidal range with sea-level rise is 
under further investigation. Still, chloride concentrations along Old River at Rock Slough were 
assumed to be below the 250 mg/L threshold during about 90 percent of the modeled period. 

Under real-time conditions, releasing additional water from SWP and CVP reservoirs would 
offset increases in Delta salinity. Thus, water quality standards would be met but, during those 
times when additional water releases were not necessary to meet a standard, water quality would be 
degraded incrementally as a result of seawater intrusion. This, in turn, would incrementally 
degrade Delta water quality for drinking water purposes. Increasing reservoir releases to maintain 
Delta water quality could also affect supply reliability.  
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Sea-level Rise and Levee Overtopping 
The DWR investigation included a preliminary analysis of the potential for levee overtopping under 
a scenario of a 1-foot increase in sea level. Three Delta islands – Sherman Island, Twitchell 
Island, and Jersey Island – were specifically considered in the analysis. These islands were 
selected due to their proximity to the ocean and vulnerability to overtopping should the sea 
level rise. Results of the DSM2 model, with its assumption of a 1-foot sea-level rise, show an 
increase in potential overtopping events from zero under the simulated base case scenario to 
two at a series of five low points along the levees of the Delta islands considered (DWR, 2006). 

The model does not account for increased variability of inflows to the Delta from upstream sources 
or for the effects of wave action. However, both overtopping events occurred in the model during 
historically high water levels. Flooding of the islands could result in significant seawater intrusion if 
it occurs in dry periods, possibly making Delta water undrinkable for an extended period of time. If 
the levees were to be abandoned and not repaired, the resulting increase in surface water in the 
western Delta would result in permanent increased salinity intrusion. By contrast, permanently 
flooding interior islands would reduce seawater intrusion on a permanent basis.  

Adaptive Management Approaches 
Current research generally indicates that the most probable impacts of climate change on water 
resources would be related to increased peak winter flows and decreased spring and early summer 
runoff. As discussed above, these changes in water flow would result in less water available for 
capture through the CVP and SWP, as well as through other local water projects and diversions. 
Without substantial changes in water management, it is, therefore, likely that climate change 
could lead to reduced deliveries to water contractors north and south of the Delta who rely on 
water supplies from the SWP, the CVP, and local sources. 

Climate change most likely would reduce spring and early summer snowmelt, while increasing 
water discharged during winter months, from the standpoint of water supply, it would be useful to 
have additional screened, winter pumping capacity in the Delta. Such additional pumping 
capacity would facilitate retention and storage of storm season flood flows. Accordingly, 
DWR concluded that the key constraint to increasing winter withdrawals of Delta water is 
permitted and physical capacity at the Banks Pumping Plant for the SWP (DWR, 2006). CVP 
exports from the Tracy Pumping Plant have often been limited by the upper Delta Mendota 
Canal constriction, although the California Aqueduct-Delta Mendota Canal intertie could 
potentially be used to provide additional water supply from the SWP’s California Aqueduct to 
the CVP’s Delta Mendota Canal. 

Additional permitted or physical, screened pumping plant capacity, along with supplemental SWP 
SOD conveyance capacity (surface storage, canals, pumps, and groundwater banking) and 
changes in management of the California Aqueduct-Delta Mendota Canal intertie, would potentially 
alleviate the reduced water supply that would result from climate change. Increasing the ability of 
water managers to adaptively manage Delta withdrawals and SOD storage would permit more 
effective withdrawal, storage, and distribution of water resources while minimizing impacts 
to Delta aquatic habitat and sensitive species.  
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5.3.3 Los Vaqueros Reservoir Expansion Project 
The project would provide several opportunities for management to be flexible and implement 
adaptive management strategies to improve water supply reliability. As described above, two of the 
primary factors that would constrain water managers’ ability to maintain existing levels of water 
supply as a result of climate change are limited pumping and storage capacity. The project would 
help to alleviate both of these constraints.  

Under Alternatives 1 and 2, the new Delta Intake and Pump Station would provide 170 cfs of 
additional screened diversion capacity from the Delta, and the existing Old River Intake and Pump 
Station and Alternative Intake Project on Victoria Canal (AIP) would be operated at a combined 
rate of 500 cfs (up from current operations of 320 cfs combined). Total pumping capacity under 
Alternatives 1 and 2 would be 670 cfs, an increase of 350 cfs over the capacity of current 
operations. Under Alternative 3, the pumping capacity of the Old River Intake and Pump Station 
would be expanded by 70 cfs, which, in combination with the AIP, would become 570 cfs (an 
increase of 250 cfs over the current 320 cfs combined capacity). 

This supplemental diversion capacity would be useful during the increased winter runoff scenarios 
that are projected under the effects of climate change. The additional 175 TAF of storage capacity 
in Los Vaqueros Reservoir under Alternatives 1 through 3 would allow needed flexibility between 
the timing of diversion and the timing of use. The South Bay Aqueduct (SBA) Connection included 
in Alternatives 1 and 2 would also permit direct conveyance of water from the Los Vaqueros 
Reservoir or the associated Delta intakes to the SBA via Bethany Reservoir and the South Bay 
Pumping Plant. Alternative 4 would provide an additional 60 TAF of storage capacity. 

The extra intake and storage capacity provided by Alternatives 1 through 3 would 
substantially increase the flexibility of water diversion and delivery operations that will be 
needed to sustain water supply reliability under the projected effects of climate change. 
Alternative 4 would increase flexibility to a lesser extent. The project would help mitigate the 
effects of climate change and would facilitate the use of water to benefit fish and other aspects of 
the environment. Table 5-2 compares the additional water management flexibility, in terms of 
pumping and storage capacity, that would result from each of the project alternatives. 

TABLE 5-2 
SUMMARY OF ADDITIONAL WATER MANAGEMENT FLEXIBILITY TO  

MITIGATE CLIMATE CHANGE 

Alternative 

Increase in 
maximum 
diversion 
capacity 

(cfs) 

Increase in 
reservoir 
storage 
capacity 

(TAF) 
Environmental 

Water Flexibility 

Water 
Supply 

Flexibility 
SBA 

Connection  

Alternative 1 350  175 yes yes yes 

Alternative 2 350  175 yes yes yes 

Alternative 3 250  175 yes yes no 

Alternative 4 0 60 yes yes no 
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Operations of the Delta were also examined under future climate change conditions with and 
without an expanded Los Vaqueros Reservoir. As expected, the response to climate change is 
mixed, depending on the assumptions and models used. Generally, available water supplies 
would decrease in drier years and would be mixed in wetter years, reflecting wetter 
conditions but earlier runoff. Generally, water quality conditions would degrade somewhat, 
especially in drier years, but water quality standards would still be met.  

Operations of an expanded Los Vaqueros Reservoir respond in the following ways to climate 
change scenarios: 

• The reservoir storage would tend to be lower in drier periods because of degraded water 
quality and reduced water availability. This indicates that stored water would be used more 
frequently in drier periods. Modeling also indicates that a modest increase of about 150 cfs 
in intake capacity over the amount planned for the proposed project would more than offset 
this effect of reduced storage levels. Such additional intake capacity could be considered in 
the future if climate change leads to the drier scenarios. 

• The reservoir would tend to be at higher levels in wetter scenarios because of improved 
water quality and increased winter flows. 

None of the climate change scenarios examined indicate that conclusions about the expansion 
project’s impacts should be altered. Similarly, conclusions of the latest DWR studies 
(DWR, 2008) show only very modest changes in SWP operations under climate change scenarios. 
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CHAPTER 6 
Summary of Impacts 

6.1 Overview of the Environmental Effects of the 
Alternatives 

For the Los Vaqueros Expansion project, four action alternatives and one No Project/No Action 
alternative were evaluated. Each of these alternatives is fully described in Chapter 3, Project 
Description. Table 6-1 provides a summary of the major project components, for use in 
comparing the environmental effects of the alternatives. 

TABLE 6-1 
RESERVOIR EXPANSION ALTERNATIVES 

WITH KEY DISTINGUISHING CHARACTERISTICS 

Project Characteristic Alternative 1  Alternative 2 Alternative 3 Alternative 4 

Expanded Reservoir Storage 
Capacity 

275 TAF 275 TAF 275 TAF 160 TAF 

Operational Emphasis Environmental 
Water/Benefits & 
Water Supply 
Reliability 

Environmental 
Water/Benefits 

Environmental 
Water/Benefits 

Water Supply 
Reliability 

New South Bay Connection? Yes, 470 cfs Yes, 470 cfs No No 

Intake Facilities Construct new 
170 cfs intake facility 
on Old River  

Construct new 
170 cfs intake 
facility on Old River 

Expand existing 
CCWD intake 
facilities by 70 cfs 

No changes to 
existing intake 
facilities 

Pipeline Capacity from Intake 
to Expanded Reservoir  

Expand pipeline 
capacity from 320 cfs 
to 670 cfs 

Expand pipeline 
capacity from 
320 cfs to 670 cfs 

Expand pipeline 
capacity from 
320 cfs to 570 cfs 

No changes to 
pipeline capacity 

 

Table 6-2 provides a summary comparison of the chief environmental effects of the four project 
alternatives and the No Project/No-Action Alternative. In the table, Alternative 1 is compared to 
the No Project / No Action alternative, while Alternatives 2, 3 and 4 are compared with 
Alternative 1.  
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TABLE 6-2 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.2: Delta Hydrology and Water Quality 

Water supply delivery No new facilities would be 
constructed, no existing facilities 
would be modified. No change in 
operations of the Los Vaqueros 
Reservoir system or the CVP or 
SWP in a way that would have a 
direct or indirect effect on water 
supply. Water supply reliability for 
CCWD and other Bay Area water 
agencies would not be improved 
and additional emergency storage 
for CCWD and other Bay Area 
water agencies would not be 
increased. No additional supplies 
for improved environmental water 
management would be provided, 
and no additional water would be 
diverted through positive-barrier 
fish screens. 

No significant adverse changes in 
Delta inflow, Delta outflow, 
upstream flows, CVP or SWP 
deliveries, or CVP and SWP 
reservoir carry-over storage that 
would cause impacts to the water 
supply of other users under 
existing and future conditions. 
Small changes in total Delta 
diversions, largely in periods with 
surplus flows, resulting in a more 
reliable water supply for the South 
Bay agencies, and no changes in 
SWP and CVP water supply 
deliveries. It would not affect water 
supplies of other water users. 
Average Delta outflow changes 
would be less than significant in 
both magnitude and timing, 
decreasing by less than half of 1 
percent difference from the Existing 
and Future Without Project 
conditions. 

Same as Alternative 1. Same as Alternative 1. Same as Alternative 1. 

Delta water quality No new facilities would be 
constructed, no existing facilities 
would be modified. No change in 
operations of the Los Vaqueros 
Reservoir system or the CVP or 
SWP in a way that would have a 
direct or indirect effect on water 
quality 

Alternative 1 operations would not 
result in adverse changes in water 
quality causing the violation of a 
water quality standard or result in 
changes to Delta water quality that 
would result in significant adverse 
effects on beneficial uses. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Delta water levels No new facilities would be 
constructed, no existing facilities 
would be modified. No change in 
operations of the Los Vaqueros 
Reservoir system or the CVP or 
SWP in a way that would have a 
direct or indirect effect on water 
levels for other Delta water users. 

Largest decrease in Delta water 
levels estimated at lower-low tide 
during irrigation season would be -
0.11 foot, which is less than 
1.5 inches, and would occur 
infrequently (occurred once during 
irrigation season in modeled 
16-year study period). 

Same as Alternative 1 Largest decrease in water level 
estimated at lower-low tide 
during irrigation season would be 
0.23 foot, which is less than 
3 inches, and water level 
decreases greater than 0.1 foot 
would occur less than 1% of the 
time during irrigation season.  

The largest decrease in water 
level changes estimated at 
lower-low tide during irrigation 
season would be 0.05 foot, 
and the estimated decrease in 
water level would not exceed 
0.1 foot during irrigation 
season.  
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.2: Delta Hydrology and Water Quality (cont.) 
Cumulative effects on 
deliveries of water to 
other users, changes in 
Delta water quality, or 
change in Delta water 
levels. 

No new facilities would be 
constructed, no existing facilities 
would be modified. No change in 
operations of the Los Vaqueros 
Reservoir system or the CVP or 
SWP in a way that would have 
cumulatively considerable effects 
on water supply, Delta water 
quality or Delta water levels in 
the context of combined past, 
present, and probable future 
projects. 

Alternative 1 operations would not 
result in a cumulatively 
considerable contribution to 
significant adverse cumulative 
effects on deliveries of water to 
other users, changes in Delta water 
quality, or change in Delta water 
levels. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.3: Delta Fisheries and Aquatic Resources 
In-channel construction - 
effects on fish/aquatic 
resources. 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

In-channel construction activities 
associated with the new Delta Intake 
structure would increase short-term 
localized suspended sediment, 
turbidity, and possibly contaminant 
concentrations within Old River, 
which would increase exposure of 
various life stages and species of 
fish to temporarily degraded water 
quality conditions. 

Same as Alternative 1 Construction of a new Delta 
Intake on Old River not included. 
No Impact. 

Construction of a new Delta 
Intake on Old River not 
included. No Impact. 

Underwater sound-
pressure - effects on 
fish/aquatic resources 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Underwater sound-pressure 
levels generated during 
cofferdam installation for the 
new Delta Intake could result in 
behavioral avoidance or migration 
delays for special-status fish 
species. 

Same as Alternative 1 Construction of a new Delta 
Intake on Old River not included. 
No Impact. 

Construction of a new Delta 
Intake on Old River not 
included. No Impact. 

Dewatering of cofferdam - 
effects on fish 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Dewatering of the cofferdam for 
the new Delta Intake could result 
in localized, short-term stranding 
of fish. 

Same as Alternative 1 Construction of a new Delta 
Intake on Old River not included. 
No Impact. 

Construction of a new Delta 
Intake on Old River not 
included. No Impact. 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.3: Delta Fisheries and Aquatic Resources (cont.) 
Loss of aquatic habitat No new facilities would be 

constructed, no existing facilities 
would be modified. No impact. 

Construction of new Delta Intake 
and Pump Station along Old River 
would result in loss of .2 acre 
(approximately 50 linear feet by 
180 feet depth) of riprapped levee 
shoreline and install up to 0.79 
acres of riprap. 

Same as Alternative 1 Construction of a new Delta 
Intake on Old River not included. 
No Impact. 

Construction of a new Delta 
Intake on Old River not 
included. No Impact. 

Hydraulic conditions - 
changes due to new 
Delta intake structure 
and effects on fish 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Incremental changes in localized 
hydraulics and aquatic habitat 
characteristics at the new Delta 
Intake structure, including 
disorientation of fish and predator 
attraction, would be minor.  

Same as Alternative 1 Construction of a new Delta 
Intake on Old River not included. 
No Impact. 

Construction of a new Delta 
Intake on Old River not 
included. No Impact. 

Delta fish populations 
and aquatic habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Water diversion operations would 
not result in significant adverse 
changes in Delta hydrologic 
conditions that affect Delta fish 
populations or quality and quantity 
of aquatic habitat within the 
Sacramento-San Joaquin River 
system, including the Delta. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Operation of screened 
Delta intakes - 
increased entrainment  

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Fishery benefit largely due to shift 
of a portion of South Bay water 
agencies’ Delta diversions to the 
expanded Los Vaqueros system, 
which provides improved fish 
screening relative to the SWP and 
CVP export facilities.  

Same as Alternative 1 Significant increase in 
entrainment losses compared to 
without project conditions using 
the entrainment index method, 
which is based on the fish 
monitoring data near Delta water 
intakes. This substantial effect is 
caused by the operating rules 
evaluated for these facilities. 

Alternative 4 generally 
provides no change or slight 
reductions in estimated 
potential entrainment. 

Cumulative effects on 
Delta fisheries and 
aquatic resources 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Alternative 1 when combined with 
other planned projects or projects 
under construction in the area, 
could cumulatively contribute to 
substantial adverse impacts to 
Delta fisheries and aquatic 
resources. 

Same as Alternative 1 Cumulative entrainment impacts 
of Alternative 3 would be 
significant and unavoidable 

Alternative 4 would not 
contribute to cumulative 
adverse impacts on Delta 
fisheries.  
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.4: Geology, Soils and Seismicity  
Seismic hazards - 
ground shaking, 
liquefaction, and local 
slope stability 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

All proposed facilities would be 
designed and engineered in 
accordance with seismic code 
requirements; therefore project 
would not expose people or 
structures to increased risk of loss, 
injury, or death involving strong 
seismic ground shaking or 
seismic-related ground failure, 
including liquefaction and 
landslides. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Soil erosion and loss of 
topsoil 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

During construction the proposed 
project could result in substantial 
soil erosion or the loss of topsoil. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Unstable soils including 
expansive soils 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Unstable soils exist at the 
proposed new Delta Intake and 
Pump Station site; a pier 
foundation would be installed to 
support this facility, avoiding risks 
posed by the soils. No other 
significant areas of soil instability 
have been identified but a site-
specific geotechnical investigation 
would be conducted for all major 
facilities and recommendations 
implemented to minimize or 
eliminate soil stability constraints 
and risks. 

Same as Alternative 1 Same as Alternative 1 Fewer facilities, particularly no 
new Delta Intake and Pump 
Station, would result in less 
impact than Alternative 1. 

Cumulative effects 
related to geology, soils 
or seismicity 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction would not make a 
cumulatively considerable 
contribution to cumulative effects 
associated with erosion, topsoil 
loss or increased exposure to 
seismic or other geohazard risks. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.5: Local Hydrology, Drainage and Water Quality 
Water quality No new facilities would be 

constructed, no existing facilities 
would be modified. No impact. 

Potential for increased erosion 
and sedimentation to local 
waterways, release of fuels or 
other hazardous materials during 
construction, or dewatering of 
excavated areas that could result 
in substantial water quality 
degradation. 

Same as Alternative 1 Similar types of impact but less 
extent of impact than Alternative 
1 due to construction of fewer 
facilities. 

Similar types of impact but 
much less extent of impact 
than Alternative 1 due to 
construction of the fewest 
facilities of all the alternatives. 

Local groundwater 
supplies and 
groundwater recharge 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Dewatering of construction area 
would result in localized and 
temporary changes in 
groundwater levels near the active 
dewatering sites but would not 
deplete local groundwater 
supplies. Facility sites would 
interfere with groundwater 
recharge to an insignificant extent. 

Same as Alternative 1 Same as Alternative 1 Similar types of impact but 
much less extent of impact 
than Alternative 1 due to 
construction of the fewest 
facilities of all the alternatives. 

Drainage patterns No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would not 
substantially alter drainage 
patterns but reservoir expansion 
would increase the reservoir 
shoreline area subject to erosion. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Runoff water No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would not create or 
contribute runoff water that would 
exceed the capacity of existing or 
planned stormwater drainage 
systems but would increase 
potential stormwater pollution run 
off. Project would not provide 
substantial additional sources of 
polluted runoff during operation.  

Same as Alternative 1 Similar type of impact but less 
extent of impact than Alternative 
1 due to construction of fewer 
facilities. 

Similar type of impact but less 
extent of impact than 
Alternative 1 due to 
construction of fewer facilities. 

Flood hazard No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could place 
structures within a 100-year flood 
hazard area as mapped on a 
federal Flood Insurance Rate Map 
but project facilities would not 
appreciably impede or redirect 
flood flows. 

Same as Alternative 1 Same as Alternative 1 Alternative 4 would not place 
structures within a 100-year 
flood hazard area. 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.5: Local Hydrology, Drainage and Water Quality (cont.) 
Risk of inundation from 
dam or levee failure 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Reservoir expansion and 
construction of new Delta Intake 
and Pump Station along Old River 
would not increase the risk 
inundation by dam or levee failure. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Cumulative effects 
related to drainage, 
flooding, groundwater 
recharge or water quality 
degradation in the project 
area 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction and operation of 
Alternative 1 would not make a 
cumulatively considerable 
contribution to cumulative effects 
on drainage, flooding, groundwater 
recharge or water quality 
degradation in the project area. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.6: Biological Resources 
NCCP habitat types / 
CDFG sensitive plant 
communities 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would affect the 
following NCCP habitat types 
(CDFG sensitive plant communities 
in parentheses): Natural Seasonal 
Wetland (i.e., bulrush-cattail series, 
northern claypan vernal pool, bush 
seepweed, and saltgrass series), 
Valley/Foothill Riparian (i.e., 
Fremont cottonwood series and 
valley oak series), Grassland (i.e., 
purple needlegrass series) and 
Valley/Foothill Woodland Forest 
(i.e., blue oak series). 

Same as Alternative 1 Same as Alternative 1 Would result in permanent 
losses to the same sensitive 
plant communities as 
Alternative 1 (except for no 
effects to Northern claypan 
vernal pool habitat) but to a 
reduced extent.  

Jurisdictional wetlands, 
waters of the U.S. or the 
State, and streambeds 
and banks  

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could permanently 
affect up to 6.3 acres jurisdictional 
wetlands, waters of the U.S. or the 
State, or streambeds and banks 
and temporarily affect 26.79 acres. 
Total impact is 32.96 acres.  

Same as Alternative 1 Same as Alternative 1 except 
5.98 acres affected permanently 
and 3.76 temporarily. Total 
impact is 9.74 acres. 

Same as Alternative 1 except 
3.65 acres affected 
permanently and 0.04 
temporarily. Total impact is 
3.69 acres. 

Special-status plant 
species 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could affect 
populations of special-status plant 
species including brittlescale, 
San Joaquin spearscale, Brewer’s 
dwarf-flax, and rose-mallow.  

Same as Alternative 1 Construction could affect 
Brewer’s dwarf-flax. 

No impact. 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.6: Biological Resources (cont.) 
California red-legged 
frog and California tiger 
salamander habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would result in 
impacts on California red-legged 
frog and California tiger 
salamander, including aquatic 
breeding habitat (11 ponds 
permanently and 5 temporarily) and 
upland aestivation habitat (1,126 
acres permanently and 233 acres 
temporarily) for these species. 

Same as Alternative 1 Slightly less than Alternative 1, 
affecting150.9 acres less of 
upland breeding habitat.  

Less than Alternative 1, 
affecting 7 ponds permanently 
and 5 temporarily of aquatic 
breeding habitat and,523 
acres of upland aestivation 
habitat for these species. 

Western pond turtle 
populations 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would result in direct 
and indirect impacts on existing 
populations of and habitat for 
western pond turtle. 

Same as Alternative 1 Same as Alternative 1, but to a 
lesser extent because Transfer-
Bethany Pipeline would not be 
constructed. 

Same as Alternative 1, though 
to a lesser extent because of 
smaller reservoir and fewer 
facilities. 

Vernal pool species and 
habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would result in direct 
and indirect impacts on 16 ponds 
containing listed vernal pool 
branchiopods and their habitat, and 
on the non-listed midvalley fairy 
shrimp and curved-foot hygrotus 
diving beetle. 

Same as Alternative 1 Less than Alternative 1 because 
Transfer-Bethany Pipeline would 
not be constructed, therefore 
only 1vernal pool would be 
affected. 

Unlike Alternative 1, there 
would be no impact upon 
vernal pool species or habitat 
because Alternative 4 facilities 
would not be located near 
vernal pools. 

San Joaquin kit fox 
habitat and regional 
movement 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would have 
temporary and permanent impacts 
on potential San Joaquin kit fox 
habitat (approximately 
1,500 acres) and permanently 
reduce potential regional 
movement opportunities on 
western side of reservoir. 

Same as Alternative 1 Direct kit fox habitat impacts 
under Alternative 3 would be 
somewhat less than under 
Alternative 1 due to the exclusion 
of the Transfer-Bethany Pipeline. 

Direct kit fox habitat impacts 
under Alternative 4 would be 
less than under Alternative 1 
(819 acres) due to the 
exclusion of pipeline 
construction and the smaller 
reservoir; however Alternative 4 
would, like Alternative 1, 
permanently reduce potential 
regional movement 
opportunities on western side of 
Los Vaqueros Reservoir. 

Burrowing owl habitat No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would result in 
temporary and permanent loss of 
habitat for burrowing owl, affecting 
233 acres temporarily and 
1,126 acres permanently. 

Same as Alternative 1 Same as Alternative 1, but 
affecting 150.9 fewer acres 
temporarily. 

Less than under Alternative 1 
due to the exclusion of pipeline 
construction and smaller 
reservoir; affecting 19.2 acres 
temporarily and 522.8 acres 
permanently. 
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ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
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No Action Alternative) 
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Alternative 1) 

Alternative 3 
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Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.6 Biological Resources (cont.) 
Same as Alternative 1 Same as Alternative 1, but 150.9 

fewer acres affected because of 
exclusion of Transfer-Bethany 
Pipeline. 

Same as Alternative 1, though 
to a lesser extent because no 
facilities constructed outside 
watershed. 

Golden eagle, bald 
eagle, and Swainson’s 
hawk species and 
habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction and operation 
activities would result in direct and 
indirect impacts on existing 
populations of and habitat for 
golden eagle, bald eagle, and 
Swainson’s hawk. B (bald eagle) B (bald eagle) B (bald eagle) 

Alameda whipsnake 
habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction and increased 
reservoir water levels would result 
in temporary and permanent loss 
of potential and occupied habitat 
for Alameda whipsnake. 6.9 acres 
permanently impacted and 0.5 
acres temporarily impacted. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1, except 
that 6.4 acres permanently 
impacted and 0.4 acres 
temporarily impacted, 

Valley elderberry 
longhorn beetle species 
and habitat 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities could result 
in direct and indirect impacts on 
valley elderberry longhorn beetle 
and its habitat, affecting 45 
elderberry shrubs. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1, though 
lesser inundation area would 
affect 29 fewer elderberry 
shrubs. 

Breeding bird nest sites 
and migratory birds 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities could affect 
active breeding bird nest sites and 
new powerlines could affect 
migratory birds 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Critical habitat for listed 
species (vernal pool 
fairy shrimp and Contra 
Costa goldfields) 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities could affect 
designated critical habitat for listed 
species (vernal pool fairy shrimp 
and Contra Costa goldfields). 
145.4 acres of vernal pool fairy 
shrimp habitat could be affected, 
and 98.1 acres of Contra Costa 
goldfields habitat. 

Same as Alternative 1 Unlike Alternative 1, Alternative 3 
would have no impact to 
designated critical habitat for 
vernal pool species because it 
does not include the Transfer-
Bethany Pipeline. 

Unlike Alternative 1, 
Alternative 4 would have no 
impact to designated critical 
habitat for vernal pool species 
because it does not include 
the Transfer-Bethany Pipeline. 

Local and regional 
conservation plans and 
ordinances protecting 
biological resources 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Project would not result in 
inconsistency with local and 
regional conservation plans, or 
local plans or ordinances 
protecting biological resources. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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ALTERNATIVES IMPACT COMPARISON SUMMARY 
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Impact Issue No Project / No Action 
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Alternative 3 
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Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.6: Biological Resources (cont.) 
Special-status reptile 
species (San Joaquin 
coachwhip and coast 
horned lizard) 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities could affect 
nonlisted special-status reptile 
species (San Joaquin coachwhip 
and coast horned lizard). 943.6 
acres to be affected permanently 
and 252.6 acres affected 
temporarily. 

Same as Alternative 1 Same as Alternative 1, though 
150.9 less acres temporarily 
affected because it does not 
include Transfer-Bethany 
Pipeline. 

Same as Alternative 1, except 
348.3 acres affected 
permanently and no temporary 
impacts because no facilities 
outside watershed to be 
constructed. 

Special-status mammal 
species (American 
badger, special-status 
bats, and San Joaquin 
pocket mouse) 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities could affect 
nonlisted special-status mammal 
species (American badger, special-
status bats, and San Joaquin 
pocket mouse). 943.6 acres to be 
affected permanently and 252.6 
acres affected temporarily. 

Same as Alternative 1 Same as Alternative 1, though 
150.9 less acres temporarily 
affected because it does not 
include Transfer-Bethany 
Pipeline. 

Same as Alternative 1, except 
348.3 acres affected 
permanently and no temporary 
impacts because no facilities 
outside watershed to be 
constructed. 

Pacific Flyway species 
(waterfowl and 
shorebirds) 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Draining the reservoir during 
project construction could affect 
Pacific Flyway species, including 
waterfowl and shorebirds. 

Same as Alternative 1 Same as Alternative 1 Unlike Alternative 1, the 
reservoir would not be fully 
drained during construction; 
Alternative 4 impacts to Pacific 
Flyway species would be less 
than Alternative 1 effects. 

Cumulative effects on 
special-status species 
and habitats 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Project construction would not 
make a cumulatively considerable 
contribution to cumulative effects 
on special-status species and 
habitats. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.7: Land Use 
Divide existing 
communities of Byron or 
Discovery Bay 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Facilities would not divide 
established communities.  

Same as Alternative 1 Same as Alternative 1 No construction within any 
established community. 

Conflict with any 
applicable land use 
plans 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Facilities would be located within 
the CCWD Watershed, on or 
adjacent to existing water system 
facility sites or in rural/agricultural 
areas. Facility siting in these 
locations would not conflict with 
applicable land use plans. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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Impact Issue No Project / No Action 

Alternative 1 
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Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.7: Land Use (cont.) 
Conflict with aviation 
safety policies 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities within 
designated Airport Land Use 
Compatibility Zones near the Byron 
Airport could conflict with aviation 
safety policies such as height 
restrictions or nighttime lighting. 

Same as Alternative 1 Same as Alternative 1 No construction within Airport 
Land Use Compatibility Zones 
near Byron Airport. 

Create flight hazards at 
local airport 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities within the 
Airport Influence Area for Byron 
Airport could cause potential 
temporary flight hazards through: 
the creation of glare or distracting 
lights; the generation of dust or 
smoke, which could impair pilot 
visibility; or could attract an 
increased number of birds. 

Same as Alternative 1 Same as Alternative 1 No construction within 
designated Airport Land Use 
Compatibility Zones near 
Byron Airport, but other 
construction could attract 
avian wildlife and create flight-
related hazards. 

Cumulative effects 
related to conflicts with 
land use plans and 
policies or dividing an 
existing community 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

No conflicts with any applicable 
land use plan or policy adopted for 
the purpose of reducing or avoiding 
environmental impacts.  

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.8: Agriculture 
Temporary affect 
Important Farmland 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could temporarily 
affect about 171 acres of Important 
Farmlands. This would represent 
less than 0.4 percent of the 41,619 
acres of Important Farmlands in 
Contra Costa County. No Important 
Farmlands are within the project 
area in Alameda County.  

Same as Alternative 1 Alternative 3 would temporarily 
affect up to 149 acres of 
Important Farmland, compared 
to 171 acres for Alternative 1. 
This represents about 
0.3 percent of Important 
Farmlands in Contra Costa 
County. 

Unlike Alternative 1, 
Alternative 4 would not 
temporarily affect any 
Important Farmlands. 

Permanently convert 
Important Farmland 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction of a new Delta Intake 
and Pump Station would result in 
permanent conversion of about 
22 acres of Important Farmland 
and could result in additional long-
term loss of Important Farmland if 
protective measures are not taken 
during construction. 

Same as Alternative 1 Unlike Alternative 1, no permanent 
conversion of Important Farmland 
would result from Alternative 3 
since there would be no 
construction of a new Delta Intake 
and Pump Station; however, 
Alternative 3 could result in long-
term loss of Important Farmland if 
protective measures are not taken 
during construction. 

Unlike Alternative 1, 
Alternative 4 would not result 
in permanent conversion any 
Important Farmlands since 
there would be no construction 
of a new Delta Intake and 
Pump Station. 
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Alternative 4 
(as compared to  

Alternative 1) 

Section 4.8: Agriculture (cont.) 
The project would not 
conflict with zoning for 
agricultural use or a 
Williamson Act contract.  

No new facilities would be 
constructed, and no changes in 
CCWD facilities or operations 
would conflict with zoning for 
agricultural use or a Williamson 
Act contract. 

Under Alternative 1, up to nine 
properties with Williamson Act 
contracts would be temporarily 
affected by construction of 
pipelines because these facilities 
would require acquisition of 
temporary construction 
easements, and in the case of the 
Transfer-Bethany Pipeline, a 
temporary construction plus a 
permanent utility easement.  

Same as Alternative 1 Under Alternative 3, up to four 
properties under Williamson Act 
contracts would be affected by 
construction of the Delta-
Transfer Pipeline, the Transfer-
LV Pipeline, and Power Option 1, 
which is less contracted land 
would be affected than under 
Alternative 1. 

Unlike Alternative 1, under 
Alternative 4 there would be 
no land under Williamson Act 
Contracts affected by the 
project. 

Cumulative temporary 
effects upon agricultural 
land and long-term 
conversion of Important 
Farmlands to non-
agricultural uses 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

The incremental contribution of 
farmland conversion associated 
with Alternative 1 would be a 
cumulatively considerable 
contribution to an existing 
significant cumulative impact. 

Same as Alternative 1 Unlike Alternative 1, no 
incremental contribution of 
farmland conversion would result 
from Alternative 3; however, 
Alternative 3 could result in long-
term effects upon Important 
Farmland if protective measures 
not taken during construction. 

Alternative 4 would not 
contribute to cumulative 
adverse impacts related to 
agriculture. 

Section 4.9: Transportation and Circulation 
Traffic congestion 
during construction 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Project construction activities 
would intermittently and 
temporarily increase traffic 
congestion due to vehicle trips 
generated by construction workers 
and construction vehicles on area 
roadways.  

Same as Alternative 1 Similar to but less than 
Alternative 1 

Much less than Alternative 1 

Access and emergency 
services disruption and 
creation of traffic safety 
hazards during 
construction 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Project construction activities 
would intermittently and 
temporarily impede access to local 
streets or adjacent uses, including 
access for emergency vehicles 
and could substantially increase 
traffic hazards due to construction 
in or adjacent to roads or possible 
road wear. 

Same as Alternative 1 Similar to Alternative 1 No impact. 
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Alternative 4 
(as compared to  

Alternative 1) 

Section 4.9 :Transportation and Circulation (cont.) 
Traffic safety hazards 
during construction 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Project construction activities 
would intermittently and 
temporarily increase potential 
traffic safety hazards for vehicles, 
bicyclists, and pedestrians on 
public roadways due to increased 
traffic volumes. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Cumulative 
transportation and 
circulation effects 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Project construction, when 
combined with construction of 
other future projects, could 
contribute to construction-
related short-term cumulative 
impacts to traffic and 
transportation (traffic congestion, 
access disruption, and traffic 
safety). 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.10: Air Quality 
Criteria air pollutant 
emissions / Federal 
general conformity 

No facilities would be constructed 
and no impacts associated with 
criteria air pollutants would result. 

Construction would generate short-
term emissions of criteria air 
pollutants: ROG, NOx, CO, and 
PM10 that could potentially 
contribute to existing nonattainment 
conditions and further degrade air 
quality. However, this alternative 
would not exceed federal general 
conformity de minimis standards for 
emissions. 

Same as Alternative 1 Same as Alternative 1, though 
emissions would be less intense 
because Transfer-Bethany 
Pipeline and new Delta Intake 
and Pump Station would not be 
constructed. 

Same as Alternative 1, though 
emissions would be less 
intense because no facilities 
outside watershed would be 
constructed. 

Violation of applicable 
air quality standards 

No facilities would be constructed 
and no violation of applicable air 
quality standards would result. 

Operation would not result in 
emissions of criteria air pollutants 
at levels that would substantially 
contribute to a potential violation 
of applicable air quality standards 
or to nonattainment conditions. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Expose sensitive 
receptors to substantial 
pollutant concentrations 

No facilities would be constructed 
and no impacts associated with 
substantial pollutant 
concentrations would result. 

Construction and/or operation 
would not expose sensitive 
receptors to substantial pollutant 
concentrations. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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Alternative 1) 

Section 4.10: Air Quality (cont.) 
Objectionable odors No facilities would be constructed 

and no impacts associated with 
objectionable odors would result. 

Operation would not create 
objectionable odors affecting a 
substantial number of people. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Cumulative greenhouse 
gas emissions 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction and operation would 
not make a cumulatively 
considerable contribution to 
greenhouse gas emissions. 
CCWD would continue to 
implement actions to reduce GHG 
emissions of its overall water 
system enterprise. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Cumulative air quality 
effects 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction could result in 
cumulatively considerable 
increases of criteria pollutant 
emissions. Operation would not 
make a cumulatively considerable 
contribution to regional air quality 
impacts. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.11: Noise 
Exceed local noise 
standards during 
construction 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Facilities construction would 
generate noise levels that exceed 
noise thresholds at nearby 
sensitive receptors if construction 
activities are carried out during 
noise-sensitive hours. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Exceed local noise 
standards during 
operation 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Project operations would generate 
traffic, stationary source, and area 
source noise similar to existing 
noise associated with operation of 
Los Vaqueros Reservoir system 
and would not exceed County 
noise requirements. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Ground-borne vibration 
or noise. 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would not expose 
persons to or generate excessive 
ground-borne vibration or ground-
borne noise levels. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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Section 4.11: Noise (cont.) 
Cumulative effects of 
construction and 
operation noise and 
vibration  

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative noise or vibration 
impacts. 

No cumulatively considerable 
contribution to operational noise 
levels or ground-borne vibration. 
Potential for cumulative noise 
impacts if construction overlaps 
with other projects in the vicinity 
(i.e., Cecchini Ranch, Brentwood 
Solid Waste Transfer Facility 
Expansion and/or various road 
safety improvements).  

Same as Alternative 1 Same as Alternative 1 No cumulative noise effects. 

Section 4.12: Utilities and Public Service Systems 
Disrupt utility services / 
public health hazard 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could temporarily 
disrupt utility services during 
construction such that a public 
health hazard could be created or 
an extended service disruption 
could result.  

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Require or result in new 
or expanded utility 
infrastructure or public 
service facilities that 
result in substantial 
adverse physical 
impacts 

No new facilities would be 
required, no existing facilities 
would be modified. No impact. 

Alternative 1 would not require or 
result in construction of new or 
expanded utility infrastructure or 
public service facilities that would 
result in substantial adverse 
physical impacts. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Solid waste generation / 
exceed the capacity of 
local landfills. 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities would 
generate solid waste for 
disposal but this would not exceed 
the capacity of local landfills. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Cumulative effects upon 
public services and 
utilities, or local landfill 
capacity 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative utility or public 
service impacts. 

Construction could result in 
cumulatively considerable 
contributions to cumulative effects 
on public services and utilities, 
and local landfill capacity. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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Section 4.13: Hazardous Materials / Public Health 
Health risks during 
construction 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction not create significant 
health risks due to exposure to 
subsurface soils and groundwater 
during construction.  

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Accidental release of 
hazardous materials 
during construction or 
operation 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction or operation could, 
through routine transport, use or 
disposal, accidentally release 
hazardous materials thereby 
exposing construction workers, 
project personnel and the public to 
hazardous materials or 
accidentally releasing hazardous 
materials into the soil, 
groundwater, and/or a nearby 
surface water body. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Wildland fires No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could result in 
improper handling or use of 
flammable or combustible 
materials such as internal 
combustion equipment could 
result in wildland fires, exposing 
people or structures to a 
significant risk of loss, injury, or 
death. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Electric and magnetic 
fields (EMF) 

No new facilities would be 
constructed; no effects on public 
health or safety related to EMF. 

Construction project power supply 
facilities would not locate electrical 
transmission facilities within 150 
feet of a school and there would 
be no EMF effects. 

Same as Alternative 1, impacts 
under Alternative 2 would be 
Less than Significant 

Same as Alternative 1, impacts 
under Alternative 3 would be 
Less than Significant 

Unlike Alternative 1, there 
would be no effects under 
Alternative 4 

Cumulative effects 
associated with 
hazardous materials, 
public health, accidental 
hazardous material 
spills, wildland fires or 
EMF 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction or operation would 
not cause cumulatively 
considerable contributions to any 
significant cumulative effect 
related to hazardous materials or 
public health, accidental 
hazardous material spills, wildland 
fires or exposure to EMF. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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Section 4.14: Visual/Aesthetic Resources 
Negative aesthetic 
effect on a scenic vista. 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Would not have a substantial, 
demonstrable negative aesthetic 
effect on a scenic vista. 

Same as Alternative 1 Under Alternative 3, construction 
activities and facility siting 
impacts would be less than 
Alternative 1. 

Alternative 4 impacts would be 
less than Alternative 1 due to a 
smaller reservoir expansion 
(160 TAF only) and fewer 
project components. 

Degrade the existing 
visual character or 
quality  

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction activities and facility 
siting would result in a weak visual 
contrast and would not dominate 
nor obstruct the views of the public 
or recreational users; therefore, 
Alternative 1 would not 
substantially degrade the existing 
visual character or quality of the 
site and its surroundings. 

Same as Alternative 1 Under Alternative 3, construction 
activities and facility siting 
impacts would be less than 
Alternative 1. 

Unlike Alternative 1, Alternative 
4 impacts associated with the 
160 TAF Borrow Area would 
substantially degrade the 
existing visual character and 
quality of the site and its 
surroundings 

New source of light or 
glare 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction and operations would 
not result in creation of a new 
source of substantial light or glare 
that would be visible to the public or 
recreational users. However, a 
conductor within an area where no 
transmission lines currently exist 
could result in a noticeable visual 
change during the daytime. 
Therefore, operation of Power 
Option 1 could result in a new 
source of substantial glare that 
would be visible to the public from 
SR 4.  

Same as Alternative 1 Construction and operational 
impacts would be less than 
Alternative 1, though 
Alternative 3 includes the 
conductor and therefore could 
result in a new source of 
substantial glare. 

Unlike Alternative 1, 
Alternative 4 would not result 
in creation of a new source of 
substantial light or glare that 
would be visible to the public 
or recreational users 

Cumulative effects upon 
scenic vistas, visual 
character or quality, or 
new sources of light or 
glare 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

No cumulatively considerable 
contribution to adverse effects on 
visual/aesthetic resources in the 
project area or broader region. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 



Los Vaqueros Reservoir Expansion Project 
 

Los Vaqueros Reservoir Expansion Project 6-18 February 2009 
Draft EIS/EIR  

TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.15: Recreation 
Loss of recreation areas No new facilities would be 

constructed, no existing facilities 
would be modified. No impact. 

Construction would require closure 
of Los Vaqueros Watershed to the 
public during the 3-year 
construction period and additional 
2-year restriction for water-related 
activities causing short-term loss of 
recreation areas and activities 
provided in the watershed (fishing 
boating, hiking, picnicking, 
interpretive center). Following 
construction, CCWD Watershed 
would reopen to the public with 
similar but expanded recreational 
facilities and use areas. There 
would be no long-term adverse 
effects on recreation; there would 
be long-term benefits. 

Same as Alternative 1 Same as Alternative 1 Alternative 4 construction 
would be of shorter duration 
(2 years) with no additional 
time restriction for water-
related activities. Alternative 4 
requires less recreation facility 
replacement and relocation. 
Similar to Alternative 1, it 
would have short term effects 
and long-term benefits. 

Increased use of 
existing parks or 
recreational facilities  

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction would not increase 
the use of existing neighborhood 
and regional parks or other 
recreational facilities such that 
substantial physical deterioration 
of the facility would occur or be 
accelerated. 

Same as Alternative 1 Same as Alternative 1 Alternative 4 construction 
would be of shorter duration 
(2 years) and similar to 
Alternative 1 would not 
increase the use of existing 
neighborhood and regional 
parks or other recreational 
facilities such that substantial 
physical deterioration of the 
facility would occur or be 
accelerated. 

Cumulative effects on 
recreation facilities, 
opportunities or 
experiences 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

No cumulatively considerable 
contribution that would reduce 
recreational opportunities, 
increase the use of existing 
neighborhood and regional parks, 
or otherwise contribute to a 
cumulative effect on recreation 
facilities, opportunities or 
experiences. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.16: Cultural and Paleontological Resources 
Disturbance of historical 
or archaeological 
resources 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Potential to impact 41 known 
historical resources, the Reburial 
site, and the Kellogg Creek 
Historic District due to construction 
and/or operation. There are 
additional areas of moderate to 
high potential for undiscovered 
cultural resources as well as 
human remains within the APE.  

Same as Alternative 1 Alternative 3 would result in 
similar but less impact than 
Alternative 1 because the 
Transfer-Bethany Pipeline would 
not be constructed; potential 
effect on 39 historic resources 
rather than 41. Impacts to the 
Kellogg Creek Historic District 
and historic resources within the 
district would remain the same 
as Alternative 1 

Alternative 4 would result in 
less impact than Alternative 1, 
affecting 15 historic properties 
(26 fewer than Alternative 1), 
as well as the Reburial site 
and Kellogg Creek District. 
Potential effects to previously 
unidentified cultural resources 
would be reduced compared to 
Alternative 1 because fewer 
facilities would be constructed. 

Paleontological 
resources 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Earth disturbing activities could 
intersect and destroy fossil 
resources within certain 
sedimentary formations since the 
depth to bedrock associated with 
the majority of the APE would be 
less than 6 feet. 

Same as Alternative 1 Although Alternative 3 
components involve less area 
with depth to bedrock of less 
than 6 feet when compared to 
Alternative 1, earth disturbing 
activities and associated impacts 
to paleontological resources 
would be less but similar to 
Alternative 1. 

Although Alternative 4 
components involve much less 
area with depth to bedrock of 
less than 6 feet when 
compared to Alternative 1, 
earth disturbing activities and 
associated impacts to 
paleontological resources 
would be less but similar to 
Alternative 1.  

Disturbance of human 
remains 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Impact to five known burial sites 
as well as the Reburial site. 
Ground disturbing activities in 
some areas with moderate to high 
potential for previously unrecorded 
human remains.  

Same as Alternative 1 Alternative 3 would result in the 
similar effects as Alternative 1 on 
known human remains and the 
Reburial site because the 
impacts are caused by 
construction of facilities common 
to both alternatives. Alternative 3 
also proposes ground disturbing 
activities in some areas with 
moderate to high potential for 
previously unrecorded human 
remains. Although there are no 
known burial sites within the APE 
for the Old River Intake and 
Pump Station Expansion and no 
potential impacts on known sites 
with human remains are 
expected, overall effects to  

Alternative 4 would not affect 
the Reburial site and would 
have fewer impacts to known 
human remains when 
compared to Alternative 1. 
While the extent of impacts 
would be less, the nature of 
the impacts on known and 
previously unrecorded human 
remains would be equivalent 
to those from Alternative 1 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.16: Cultural and Paleontological Resources (cont.) 
Disturbance of human 
remains (cont.) 

   known and previously 
unrecorded human remains 
under Alternative 3 would be 
similar to Alternative 1. 

 

Cumulative effects 
associated with 
disturbance of historical, 
archaeological or 
paleontological 
resources or 
disturbance of human 
remains  

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction of the project and 
proposed Vasco Wind Energy 
Repowering Project could 
contribute to cumulative cultural 
resource impacts. Construction of 
these and additional area projects 
would result in a significant 
cumulative impact to 
paleontological resources. 
Construction would not result in 
cumulative impacts associated with 
disturbance of human remains. 

Same as Alternative 1 Cumulative impacts to 
paleontological resources would 
be less but similar to Alternative 
1. Cumulative effects to cultural 
resources would be the same as 
Alternative 1. 

Cumulative impacts to 
paleontological resources 
would be less but similar to 
Alternative 1. Cumulative 
effects to cultural resources 
would be similar to but less 
than Alternative 1. 

Section 4.17: Socioeconomic Effects 
Local income and 
employment 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction could temporarily 
generate new income and local 
employment affecting Contra 
Costa County’s economy and 
resulting in beneficial impacts to 
the local economy. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Agricultural effects upon 
local economy 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Construction effects upon Contra 
Costa County and Alameda 
County’s agricultural economy 
would be very minor. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Recreation income 
effects upon local 
economy 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Short-term loss of recreation 
income associated with project 
construction effects upon Contra 
Costa County’s economy would be 
very minor. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1, though 
less impact due to shorter 
duration of construction. 

Cumulative effects upon 
local income and 
employment 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction, when combined with 
construction of other future 
projects, could beneficially effect 
on income and local employment. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.17: Socioeconomic Effects (cont.) 
Cumulative effects upon 
local agricultural 
economy 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

The incremental contribution of 
farmland conversion would be a 
cumulatively considerable 
contribution to an existing 
cumulative impact and would 
therefore be unavoidable. 

Same as Alternative 1 Cumulative effects would not be 
cumulatively considerable 
because no important farmland 
would be converted. 

Cumulative effects would not 
be cumulatively considerable 
because no important 
farmland would be converted. 

Cumulative effects of 
recreation income upon 
local economy 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Cumulative economic impacts 
from project-related construction 
and relocation of the recreation 
facilities would be minor. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.18: Environmental Justice 
Disproportionately affect 
identified minority 
and/or low income 
communities 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Relatively little construction would 
occur near the Byron CDP and 
none in Census Tract 3031.00, 
therefore construction impacts to 
areas with minority or low-income 
populations would not cause a 
disproportionate impact to the 
minority and low-income 
community in the area.  

Same as Alternative 1 Same as Alternative 1 Alternative 4 would not 
implement any project 
activities within 2 miles of 
Census Tract 3031.00 or the 
Byron CDP, and could not 
cause a disproportionate 
impact to the minority and low-
income communities in the 
area. 

Disproportionately affect 
local employment 
opportunities for 
identified minority 
and/or low income 
communities 

No new facilities would be 
constructed, no existing facilities 
would be modified. No impact. 

Employment opportunities 
including apprentice positions 
could result in minor beneficial 
effects that would be equally 
available to all populations.  

Same as Alternative 1 Alternative 3 would involve less 
construction, reducing 
opportunities for local 
employment; however, these 
jobs would be equally available 
to communities of concern. 

Alternative 4 would involve 
much less construction, 
reducing opportunities for local 
employment; however, these 
jobs would be equally 
available to communities of 
concern. 

Cumulative effects upon 
identified minority 
and/or low income 
communities 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction effects would not 
disproportionately affect nearby 
minority and/or low-income 
communities. 

Same as Alternative 1 Same as Alternative 1 Alternative 4 would not 
implement any project 
activities within 2 miles of 
Census Tract 3031.00 or the 
Byron CDP, and could not 
cause a cumulative 
disproportionate impact to the 
minority and low-income 
communities in the area. 
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TABLE 6-2 (Continued) 
ALTERNATIVES IMPACT COMPARISON SUMMARY 

Resource / 
Impact Issue No Project / No Action 

Alternative 1 
(as compared to the  

No Action Alternative) 

Alternative 2 
(as compared to  

Alternative 1) 

Alternative 3 
(as compared to  

Alternative 1) 

Alternative 4 
(as compared to  

Alternative 1) 

Section 4.18: Environmental Justice (cont.) 
Cumulative effects upon 
local employment 
opportunities for 
identified minority 
and/or low income 
communities 

No new facilities would be 
constructed, no existing facilities 
would be modified. No contribution 
to cumulative impacts. 

Construction and operation would 
not disproportionately affect local 
employment opportunities for 
minority and/or low-income 
communities in the vicinity of the 
project. 

Same as Alternative 1 Same as Alternative 1 Alternative 4 would involve 
much less construction, 
reducing cumulative 
opportunities for local 
employment; however, jobs 
would be equally available to 
communities of concern. 

Section 4.19: Indian Trust Assets 
Indian Trust Asset land 
affected 

No Trust land affected. The project would not affect Indian 
Trust Assets. 

Same as Alternative 1 Same as Alternative 1 Same as Alternative 1 

Section 4.20: Growth-Inducing Effects 
Growth Inducement It is expected that the South Bay 

water agencies would pursue 
supplemental water supplies to 
support planned growth within 
their service areas in accordance 
with their long-term water supply 
and management plans and 
Urban Water Management Plans 
(updated in five-year increments). 
CCWD would continue to serve 
planned growth in its services 
area in accordance with its Future 
Water Supply Plan and as 
planned to secure dry-year 
supplies to maintain supply 
reliability. 

This alternative would improve 
water supply reliability of the 
South Bay water agencies and 
CCWD. It would restore some of 
the Delta supply the South Bay 
water agencies have previously 
planned to receive. This 
alternative would not support 
growth beyond that already 
planned for by the South Bay 
water agencies and CCWD. 
However, this alternative would 
improve water supply reliability for 
South Bay water agencies and 
CCWD compared with existing 
and future without project 
conditions. 

No growth-inducing potential for 
South Bay water agencies; 
improved water supply reliability 
for CCWD 

No growth inducing potential for 
South Bay water agencies; 
improved water supply reliability 
for CCWD 

No growth-inducing potential 
for South Bay water agencies; 
improved water supply 
reliability for CCWD 
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CHAPTER 7 
Environmental Review and Agency 
Consultation/Coordination 

Since the initial phases of project development beginning in 2001, CCWD and Reclamation have 
engaged and consulted with agencies, stakeholders, landowners, and the general public. These 
consultations assisted the lead agencies in determining the scope of the EIS/EIR, identifying the 
range of alternatives and mitigation measures, and defining potential environmental impacts and 
impact significance. Consultation included informal agency communications, formal interagency 
meetings, and public meetings. CCWD and Reclamation will continue to solicit public and agency 
input on the project by encouraging review of this Draft EIS/EIR. As noted previously, CCWD is 
the lead agency pursuant to CEQA and Reclamation is the lead agency pursuant to NEPA. 

This chapter summarizes public and agency involvement activities undertaken by CCWD and 
Reclamation that have been conducted to date for this project, and which satisfy NEPA and 
CEQA requirements for public scoping and agency consultation and coordination. Appendix F, 
EIS/EIR Distribution List presents the entities receiving a copy of the Draft EIS/EIR. 

7.1 Stakeholder Consultation 
The Los Vaqueros Reservoir Expansion Project communication strategy involves informing the 
public about the project, as well as engaging agencies and stakeholders to partner and collaborate 
together to move the project forward for public and agency review. An extensive public and 
stakeholder involvement process was implemented, which included a Customer and Stakeholder 
Feedback Group, an Agency Coordination Work Group (ACWG), public workshops, stakeholder 
and agency meetings, newsletters and a project website. Between 2001 and the public scoping 
process in early 2006, the lead agencies conducted more than 170 meetings with regional water 
task forces, city and county governments and local water agencies (approximately 100), elected 
officials (approximately 15), media (approximately 10), other Delta-related projects, 
environmental and stakeholder groups, homeowners associations in the project area, and 
potentially affected landowners (approximately 45). 

Outreach activities have included continuous coordination with and input from public agencies 
including the Department of Water Resources (DWR), U.S. Fish and Wildlife Service (USFWS), 
California Department of Fish and Game (DFG), National Marine Fish Service (NMFS), and 
local water agencies through regularly held ACWG meetings and additional briefings. CCWD 
has presented at various CALFED-related public meetings including environmental justice 
workshops and tribal forums. Meetings have been held with agency staff working as part of 
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multi-agency CALFED workgroups, as well as staff working only for their respective agencies on 
non-CALFED-related activities. CCWD regularly participates in the CALFED Bay-Delta Public 
Advisory Committee, Water Supply Subcommittee together with representatives from 
Reclamation, DWR, CALFED Bay-Delta Authority, statewide water agencies, and stakeholders.  

7.2 Notice of Preparation and Notice of Intent 
Reclamation and CCWD notified interested parties of the scoping period and upcoming public 
scoping meetings through electronic and postal service mailings and through publication of a 
Notice of Intent (NOI) and Notice of Preparation (NOP) consistent with NEPA and CEQA, 
respectively. 

Reclamation published a NOI in the Federal Register on December 20, 2005 to advise interested 
agencies and the public that an EIS would be prepared. On January 10, 2006, CCWD published and 
distributed a NOP to advise interested agencies and the public that an EIR would be prepared. 
CCWD distributed the NOP to approximately 80 agencies, elected officials, and interested parties.  

7.3 Public Scoping 
Public scoping activities are conducted as part of compliance with both NEPA and CEQA, but are 
more formalized under NEPA. Scoping is intended to assist in identifying the final range of 
actions, alternatives, site design options, environmental resources, and mitigation measures that 
will be analyzed in an environmental document. The scoping process helps ensure that problems 
are identified early and properly studied and also helps to eliminate from detailed study those 
issues that are not critical to the decision at hand. 

The approximately 70-day scoping comment period extended from December 20, 2005 through 
February 28, 2006. The public was invited to submit written comments on the scope, content, and 
format of the environmental document by mail, fax, or email to representatives at CCWD and 
Reclamation.  

7.3.1 Scoping Meetings 
During the Public Scoping Process, Reclamation and CCWD conducted four formal scoping 
meetings to gather input and comments prior to the development of the EIS/EIR. The tabulation 
below shows the dates and locations of the four meetings. Approximately 55 people attended the 
four meetings.  

Sacramento, CA 
Tuesday, January 24, 2006 

1:30 to 3:30 p.m. 
Department of Water Resources 

Bonderson Building 
(Public Hearing Room – 1st Floor) 

901 P Street 
Sacramento, CA 95814 

 

Antioch, CA 
Tuesday, January, 24, 2006 

6:00 to 8:00 p.m. 
Veteran’s Memorial Building, Legion Hall 

403 West 6th Street 
Antioch, CA 94509 
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Livermore, CA 
Wednesday, January 25, 2006 

6:00 to 8:00 p.m. 
Martinelli Event Center 

Agricultural Center 
3583 Greenville Road 
Livermore, CA 94550 

Concord, CA 
Thursday, January 26, 2006 

6:00 to 8:00 p.m. 
Contra Costa Water District 

1331 Concord Avenue 
Concord, CA 94520 

 

The format of each public meeting program was identical and began with a 45-minute open house 
during which participants could view exhibit boards with project information including an 
overview of the regional context, project objectives and purposes, possible alternatives, 
environmental issues, the environmental review process, and the project schedule. Participants 
were also encouraged to ask informal questions of project team members to understand the 
project objectives and alternatives.  

Participants were encouraged to sign in and were provided with materials including an agenda, 
open house program, presentation slides, comment card, and speaker card. Copies of the NOI and 
NOP were available upon request. 

A formal 15-minute presentation focused on the process, schedule, and role of public comments. 
Following the presentation, 60 minutes were allotted for public comments on the scope, content, 
and format of the environmental document. Comments were accepted in writing; a court reporter 
recorded oral comments. The informational materials, presentation slides, and exhibit boards used 
during the scoping meetings as well as the written and oral scoping comments, attendance sheets 
and meeting summaries are included in the project Scoping Report, described below.  

7.3.2 Scoping Report 
A Scoping Report was prepared and is included in Appendix A, Notices and Public Involvement of 
this Draft EIS/EIR. The report outlines the process and outcome of the scoping meetings and 
other activities. 

Specifically, this report includes an overview of scoping requirements; a list of all documents / 
products generated for project outreach; a summary of all comments made during the scoping 
process, both written and verbal; a description of the issues anticipated to be addressed in the 
EIS/EIR; and an appendix that includes hard copies of all written comments, summaries of the 
scoping meetings, and other project-related print materials used to inform interested parties about 
the project alternatives and the EIS/EIR. 

7.3.3 Public Information Materials 
In addition to the NOP, NOI, and Scoping Report, numerous informational materials were 
publicly distributed to inform stakeholders about the Los Vaqueros Reservoir Expansion Project 
and to solicit their input. These materials are described below. 
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Press Release 
Interested parties were notified about the public scoping meetings through a press release. The 
press release provided basic information; date, time, and location of meetings; and a brief 
explanation of the public scoping process and encouraged recipients to attend the open 
house/public scoping meetings. Reclamation distributed the press release on January 5, 2006. 

CCWD Newspaper Notices 
CCWD published a display advertisement in the Central Zone and East Zone editions of the 
Contra Costa Times, the primary newspaper in CCWD’s service area, on Wednesday, January 18, 
2006, and Sunday, January 22, 2006. In addition, a legal advertisement was published Thursday, 
January 19, 2006. The advertisements announced CCWD and Reclamation’s intention to prepare 
an EIS/EIR, the places and times of the scoping meetings, CCWD contact information, and the 
availability of information on CCWD’s project web site. 

Reclamation News Release 
Reclamation issued a news release on January 27, 2005, announcing the scoping meetings and 
soliciting public input on the project. The distribution list included 48 recipients, including 
newspapers; radio stations; television stations; water districts; and interested agencies, groups, 
and organizations. 

Web Sites 
An electronic copy of the meeting display advertisement was posted on the CCWD project web 
site, www.lvstudies.com, and the Reclamation project web site, www.usbr.gov/mp/vaqueros. 

General Notification Flyer 
Reclamation prepared and CCWD mailed a notification flyer to approximately 2,000 interested 
organizations, agencies, elected officials, and residents on January 12, 2006. 

7.4 Additional Steps in the Environmental Review 
Process 

In accordance with CEQA and NEPA requirements, this Draft EIS/EIR will be circulated for public 
and agency review and comment for a 60-day period following the publishing of the Notice of 
Availability (NOA) of the EIS by the U.S. Environmental Protection Agency (EPA), and filing 
of the Notice of Completion (NOC) with the California State Clearinghouse. 

Similar to the approach to public scoping, public hearings have been scheduled throughout the 
greater project area to receive public input on the Draft EIS/EIR. Public hearings, to be located in 
Concord, Dublin, Livermore, Oakley, and Sacramento, will be held during the public comment 
period so that any comments received at the meetings can be addressed in the Final EIS/EIR. In 
addition, written comments from the public, reviewing agencies and stakeholders will be accepted 
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during the public comment period. Following consideration of these comments by CCWD and 
Reclamation, a Final EIS/EIR will be prepared and circulated per NEPA and CEQA requirements 
that will include responses to all comments. CCWD and Reclamation will use the Final EIS/EIR 
when considering approval of one of the project alternatives. Once a project is approved, CCWD 
will adopt CEQA findings and issue a Notice of Determination (NOD) and Reclamation will issue 
a Record of Decision (ROD) to document that decision. 

7.5 Ongoing Agency and Stakeholder Consultation and 
Coordination 

CCWD and Reclamation will continue to proactively engage interested agencies and stakeholders 
throughout the NEPA, CEQA, and project permitting processes. In particular, CCWD and 
Reclamation will continue to have regular meetings with NMFS, USFWS, and DFG. CCWD will 
continue regular interactions with local, state and federal agencies through the ACWG. CCWD 
will also meet as needed with other agencies with potential permitting authority over the approved 
project including U.S. Army Corps of Engineers (USACE), Regional Water Quality Control Board, 
State Water Resources Control Board, Reclamation Districts 2040 and 800, California State Office 
of Historic Preservation, Bay Area Air Quality Management District, and others. 

7.6 Compliance with Federal Statutes and Regulations 
The following sections describe relevant federal laws, executive orders, and policies, and the 
status of compliance. Table 7-1 summarizes the status of consultation for the requirements that 
must be met by Reclamation and CCWD before the Los Vaqueros Reservoir Expansion project 
can be built and operation of facilities implemented.  

Compliance with most of these regulations is an ongoing process being conducted in coordination 
with preparation of this EIS/EIR. The information and analysis in relevant sections of this Draft 
EIS/EIR will be used in the regulatory compliance process. For example, Section 4.6 Biological 
Resources identifies loss of wetlands under Section 404 of the Clean Water Act as an issue for the 
reservoir expansion project, assesses the potential for impacts and recommends mitigation 
measures to address those impacts. This analysis will be used to apply for a USACE permit under 
Section 404 of the Clean Water Act. During and after construction, relevant permit conditions 
will be adhered to as a requirement for project implementation.  

7.6.1 Federal Endangered Species Act 
Pursuant to the Federal Endangered Species Act (FESA), USFWS and NMFS have authority over 
projects that may result in take of a federally listed species. Under FESA, the definition of “take” 
is to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to 
engage in any such conduct.” USFWS has also interpreted the definition of “harm” to include 
significant habitat modification that could result in take. If there is a likelihood that a project 
would result in take of a federally listed species, either an incidental take permit, under Section 10(a) 
of FESA, or a federal interagency consultation, under Section 7 of FESA, is required. 
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TABLE 7-1 
SUMMARY OF ENVIRONMENTAL COMPLIANCE FOR THE PROPOSED PROJECT 

Requirements Status of Compliance/Expected Completion 

National Environmental Policy Act Ongoing until this EIS/EIR Record of Decision published. 

California Environmental Quality Act Ongoing until this EIS/EIR document certified and mitigation met. 

Federal Endangered Species Act and California 
Endangered Species Act 

Ongoing until project Biological Opinion issued (see Sec. 4.6 
Biological Resources).  

Magnuson-Stevens Fishery Conservation and 
Management Act 

Ongoing until project Biological Opinion issued (see Sec. 4.3 Delta 
Fisheries and Aquatic Resources). 

Fish and Wildlife Coordination Act 

Ongoing until Fish and Wildlife Coordination Act Report issued 
(see Sections 4.3 Delta Fisheries and Aquatic Resources and 4.6 
Biological Resources). 

Clean Water Act Section 401 CCWD will apply for Water Quality Certification after EIS/EIR is 
approved and project design underway (see Sec. 4.5 Local 
Hydrology, Drainage, and Groundwater).   

Clean Water Act Section 404 CCWD will apply for Wetland Permit after the EIS/EIR is approved 
and project design underway (see Sec. 4.6 Biological Resources). 

Clean Air Act In compliance. Conformity analysis is not required. (see Sec. 4.10 
Air Quality). 

National Historic Preservation Act and Native 
American Consultation 

Ongoing. Once Section 106 review process is completed, the 
project will proceed in accordance with conditions stipulated in the 
agreement with the State Historic Preservation Officer and 
appropriate agencies (see Section 4.16 Cultural and 
Paleontological Resources). 

Executive Order 11988 - Floodplain Management Ongoing. The project complies by using this EIS/EIR to identify and 
assess project effects (see Section 4.5 Local Hydrology, Drainage, 
and Groundwater). 

Executive Order 11990 - Protection of Wetlands CCWD will apply for Wetland Permit after the EIS/EIR is approved 
and project design underway (see Sec. 4.6 Biological Resources). 

Executive Order 12898 - Environmental Justice In compliance based on EIS/EIR Sec. 4.18 Environmental Justice. 

Migratory Bird Treaty Act Reclamation and CCWD will comply with provisions of the 
Migratory Bird Treaty Act (see Sec.4.6 Biological Resources). 

California Fish and Game Code (Section 1600 
Lake or Streambed Alteration Agreement 
Program) 

Ongoing. The project complies with Section 1600 by using this 
EIS/EIR to identify and address expected project effects (Sec.4.6 
Biological Resources). 

Caltrans Encroachment Permit As needed, CCWD will apply for a Caltrans Encroachment Permit 
to construct within Caltrans right-of-way prior to construction (see 
Sec. 4.9 Transportation and Circulation). 

Disabilities Regulations - Americans with 
Disabilities Act, Rehabilitation Act, and 
Architectural Barriers Act 

Project will adhere to the construction guidelines of the Uniform 
Federal Accessibility Standards and comply with regulations 
proposed for incorporation into the Americans With Disabilities Act 
Accessibility Guidelines as a part of design for individual facilities. 

Farmland Protection Policy Act Ongoing. (see 4.8 Agriculture). 

Section 10 of the Rivers and Harbors Act of 1899 Ongoing. This regulation is addressed in coordination with 
wetlands regulations (see Clean Water Act, Section 404, above). 

NPDES Construction Stormwater Permit CCWD will comply by preparing and using a Storm Water Pollution 
Prevention Plan at the time of construction (see Sec. 4.5 Local 
Hydrology). 

General Order for Dewatering and Other Low 
Threat Discharge to Surface Waters 

CCWD will comply by preparing and using a permit at the time of 
construction (see Sec. 4.5 Local Hydrology, Drainage and 
Groundwater). 
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Either an Action Specific Implementation Plan (ASIP) or a Biological Assessment (BA) could be 
used to address both FESA and the California Endangered Species Act (CESA) as well as the 
California Natural Community Conservation Planning Act (NCCPA) consultation requirements 
of federal and state agencies. The ASIP or BA will be prepared for the selected project 
alternative. Reclamation will initiate formal consultation with USFWS and NMFS. USFWS and 
NMFS will then use the ASIP or BA to develop biological opinions for the selected project 
alternative. DFG will use the ASIP or BA to address compliance with CESA and NCCPA. 

7.6.2 Fish and Wildlife Coordination Act 
The Fish and Wildlife Coordination Act (FWCA) ensures that fish and wildlife receive equal 
consideration during planning and construction of federal water projects. The FWCA requires 
that USFWS’s views be considered when evaluating impacts and determining mitigation needs. 
USFWS is preparing the FWCA Report and has conducted Habitat Evaluation Procedures 
analyses for most of the proposed project facility sites to date. USFWS continues to participate in 
ACWG meetings reviewing preparation of the Draft EIS/EIR impact analysis. USFWS also 
participates in additional work group meetings focused on the analyses and documentation 
conducted in compliance with related environmental regulations including the ASIP process for 
compliance with FESA and CESA. 

7.6.3 Clean Water Act 
The Clean Water Act (CWA) is the primary surface water protection legislation throughout the 
country. The CWA aims to restore and maintain the chemical, physical, and biological integrity of 
surface waters to support “the protection and propagation of fish, shellfish, and wildlife and 
recreation in and on the water.” The U.S. Environmental Protection Agency (EPA) is the federal 
agency with primary authority for implementing regulations adopted pursuant to the CWA, and 
has delegated the authority to implement and oversee most of the programs authorized or adopted for 
CWA compliance to USACE and the Regional Water Quality Control Boards (RWQCB). 

Under Section 404(b)(1) of the CWA, the Least Environmentally Damaging Practicable 
Alternative (LEDPA) must be identified from among those alternatives considered in detail in the 
EIS/EIR. If a federal agency is a partner in the implementation of a project, then the Proposed 
Action/Project must be recognized as the LEDPA. A 404(b)(1) evaluation will be included with 
the Final EIS/EIR pursuant to the CWA to provide required information on the potential effects 
of the proposed action/project regarding water quality and rationale in support of identifying the 
LEDPA. This Draft EIS/EIR will be reviewed by concerned public and stakeholders with the 
opportunity to provide comments on the alternatives and documentation before making 
determinations of the Proposed Action/Project, LEDPA, environmentally preferred alternative, 
and environmentally superior alternative in the Final EIS/EIR.  

Construction of the proposed project, including construction of the proposed intake facilities, 
pipelines, expanded reservoir, appurtenant facilities, and other associated facilities, would be 
subject to regulation under Sections 401, 402, and/or 404 of the Clean Water Act. CCWD and 
Reclamation have participated in a pre-application meeting with USACE, and CCWD will 
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prepare and submit an application for Section 404 compliance in the near future. CCWD will also 
be seeking a Section 401 water quality certification from the Central Valley RWQCB.  

7.6.4 Section 10 of the Rivers and Harbors Act of 1899 
Under Section 10 of the Rivers and Harbors Act of 1899, the construction of structures in, over, 
or under, excavation of material from, or deposition of material into “navigable waters” are regulated 
by USACE. Navigable waters of the United States are defined as those waters subject to the ebb 
and flow of the tide shoreward to the mean high-water mark or those that are currently used, have 
been used in the past, or may be susceptible to use to transport interstate or foreign commerce. A 
Letter of Permission or permit from the USACE is required prior to any work being completed 
within navigable waters. 

CCWD will obtain the necessary permits from USACE prior to beginning any project-related 
work in navigable waters. 

7.6.5 Section 106 of the National Historic Preservation Act 
Section 106 of the National Historic Preservation Act (NHPA) of 1966 (as amended in 1992) requires 
federal agencies to evaluate the effects of federal undertakings on historical, archaeological, and 
cultural resources, and to consult with the Advisory Council on Historic Preservation concerning 
potential effects of federal actions on historic properties. Before federal funds are approved 
for a particular project or prior to the issuance of any license, the effect of the project on any district, 
site, building, structure, or object that is included in or eligible for inclusion in the National Register 
shall be evaluated. The effects of the proposed Los Vaqueros Reservoir Expansion Project on 
historical, archeological, and cultural resources are evaluated in Section 4.16 Cultural and 
Paleontological Resources. 

To comply with the NHPA, notices of public meetings for this project will be sent to the State 
Historic Preservation Officer (SHPO), which acts as an intermediary for the Advisory Council on 
Historic Preservation. A copy of this Draft EIS/EIR will be sent to SHPO, as a unit of the 
California Department of Parks and Recreation, requesting its review and soliciting input on the 
project. CCWD and Reclamation will coordinate with the Advisory Council on Historic Preservation 
and SHPO, consistent with Section 106 of the NHPA. 

7.6.6 Indian Trust Assets and Native American Consultation 

Indian Trust Assets 
An Indian Trust Asset (ITA) is defined by Reclamation as a legal interest in an asset that is held 
in trust by the U.S. Government for Indian tribes or individual tribal members. Examples include. 
land assets held in trust for individual tribal members, more specifically referred to as allotments, or 
as in the case of allotments created out of public domain lands - Public Domain Allotments 
(PDAs). An Indian trust has three components: 1) the trustee, 2) the beneficiary, and 3) the trust 
asset. ITAs can include water rights, lands, minerals, hunting and fishing rights, money, and claims. 
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Beneficiaries of the Indian trust relationship are federally recognized Indian tribes and individual 
tribal members with trust land; the United States is the trustee. 

By definition, ITAs cannot be sold, leased, or otherwise encumbered without approval of the United 
States. The definition and application of the U.S. trust relationship has been defined by case law 
that supports Congressional acts, executive orders, and historical treaty provisions. The project 
alternatives would not be implemented on or affect tribal lands, areas where mineral or water 
rights may be held by a tribe, traditional hunting or fishing grounds, or other ITAs. The potential 
for the project to affect significant Native American sites is addressed in Section 4.19 Indian 
Trust Assets. 

Native American Consultation 
Implementing regulations for Section 106 require that federal agencies identify potentially 
affected Indian tribes that might have knowledge of sites of religious and cultural significance in 
the area of potential effects (APE) (36 CFR 800.3[f][2]). If any such properties exist, the 
regulations require that federal agencies invite Indian tribes to participate in the Section 106 
process as consulting parties. Consultation with the Native American Heritage Commission is 
ongoing. 

7.6.7 Farmland Protection Policy Act 
The Farmland Protection Policy Act (FPPA) is intended to minimize the impact of federal 
programs with respect to the conversion of farmland to nonagricultural uses. It ensures that, to 
the extent possible, federal programs are administered to be compatible with state, local, and 
private programs and policies to protect farmland. The Natural Resources Conservation Service 
(NRCS) is the agency primarily responsible for implementing the FPPA. Agricultural resources 
are addressed in Section 4.8 “Agriculture”. CCWD and Reclamation will submit this Draft 
EIS/EIR to the NRCS for its comment. 

7.6.8 Executive Order 11988 (Floodplain Management) 
Executive Order 11988—Floodplain Management (May 24, 1977) directs federal agencies to issue 
or amend existing regulations and procedures to ensure that the potential effects of any action it 
may take in a floodplain are evaluated and that its planning programs and budget requests reflect 
consideration of flood hazards and floodplain management. Guidance for implementation of the Order 
is provided in the floodplain management guidelines of the U.S. Water Resources Council (40 CFR 
6030; February 10, 1978) and in A Unified National Program for Floodplain Management, 
prepared by the Federal Interagency Floodplain Management Taskforce. 

CCWD and Reclamation have considered Executive Order 11988 in their development of this 
Draft EIS/EIR and have complied with this order. 
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7.6.9 Executive Order 11990 (Protection of Wetlands) 
The purpose of Executive Order 11990 is to “minimize the destruction, loss or degradation of 
wetlands and to preserve and enhance the natural and beneficial values of wetlands.” To meet 
these objectives, the Order requires federal agencies, in planning their actions, to consider 
alternatives to wetland sites and limit potential damage if an activity affecting a wetland cannot 
be avoided. The Order applies to: 

• acquisition, management, and disposition of federal lands and facilities construction and 
improvement projects which are undertaken, financed or assisted by federal agencies; and 

• federal activities and programs affecting land use, including but not limited to water and 
related land resources planning, regulation, and licensing activities. 

CCWD and Reclamation have considered Executive Order 11990 in their development of this 
Draft EIS/EIR and have complied with this order. CCWD has taken a number of actions to 
minimize project effects on wetlands (see Section 4.6 Biological Resources) and will be pursuing 
a CWA Section 404 permit from the USACE. 

7.6.10 Executive Order 12898 (Environmental Justice) 
Executive Order 12898, Section 2-2, requires all federal agencies to conduct programs, policies, 
and activities that substantially affect human health or the environment, in a manner that ensures 
that such programs, policies, and activities do not have the effect of excluding persons (including 
populations) from participation in, denying persons the benefits of, or subjecting persons to 
discrimination because of their race, color or national origin. Section 1-101 requires federal agencies 
to identify and address, as appropriate, disproportionately high and adverse human health or 
environmental effects of programs on minority and low-income populations. This Draft EIS/EIR 
has identified and described the project’s potential to result in disproportionately high and adverse 
human health or environmental effects on minority and low-income populations (see Section 4.18 
Environmental Justice), as required by this order. 



Los Vaqueros Reservoir Expansion Project 8-1 February 2009 
Draft EIS/EIR  

CHAPTER 8 
References Cited 

ES. Executive Summary 
ACWD, 2005. Urban Water Management Plan 2005, Chapter 9 – Water Shortage Contingency 

Plan, Alameda County Water District, 2005. 

Baxter, Breuer, Brown, Chotkowski, Feyrer, Gingras, Herbold, Mueller-Solger, Nobriga, Sommer 
and Souza, 2008. Pelagic Organism Decline Progress Report: 2007 Synthesis of Results, 
Pelagic Organism Decline Work Team, January 15, 2008.  

CALFED, 2000. CALFED Bay-Delta Program Programmatic Record of Decision, August 28, 
2000.  

CALFED, 2007. Review of 2006 Environmental Water Account, submitted by CALFED EWA 
Technical Review Panel, January 2007. 

CCWD, 1998. Future Water Supply Study, Contra Costa Water District, 1998. 

CCWD, 2002. Project Concept Report, Contra Costa Water District, August 2002. 

CCWD, 2004. Final Draft Planning Report, Contra Costa Water District, April 2004. 

Delta Vision Blue Ribbon Task Force, 2007. Delta Vision: Our Vision for the California Delta, 
Final Report, December 2007. 

Delta Vision Blue Ribbon Task Force, 2008. Delta Vision Strategic Plan, October 2008. 

Delta Vision Committee, 2008. Delta Vision Committee Implementation Report, December 2008. 

DWR, et al., 2001. Memorandum of Understanding for Participation in Initial Studies, 
Department of Water Resources, et al., November 26, 2001. 

Healey, Michael, 2007. Delta Vision Context Memorandum: Delta Ecosystem, Iteration 1, 
August 13, 2007. 

NRDC, et al. v. Kempthorne, et al., 2007. U.S. District Court, Eastern District of California, No. 1:05-
cv-1207 OWW GSA, 2007. 

Pacific Coast Federation of Fishermen’s Associations v. Gutierrez, 2008. U.S. District Court, 
Eastern District of California, No. 1:06-cv-00245 OWW GSA, 2008. 

Reclamation, 2005. Initial Alternatives Information Report, Los Vaqueros Expansion 
Investigation, California, U.S. Department of the Interior, Bureau of Reclamation, 
Mid-Pacific Region, September 2005. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-2 February 2009 
Draft EIS/EIR 

Reclamation, 2006. Central Valley Project Improvement Act Program Assessment, 
U.S. Department of the Interior, Bureau of Reclamation, Assessment, Year 2006. Retrieved 
on April 21, 2008 from: <http://www.whitehouse.gov/ 
omb/expectmore/detail/10003726.2006.html>. 

Reclamation, 2006. Initial Economic Evaluation for Plan Formulation Report, Los Vaqueros 
Expansion Investigation, California, U.S. Department of the Interior, Bureau of 
Reclamation, Mid-Pacific Region, May 2006. 

Resources Agency, 2007. (Department of Water Resources and California Department of Fish 
and Game), Pelagic Fish Action Plan, March 2007. 

SCVWD, 2005. Urban Water Management Plan, Santa Clara Valley Water District, December 
2005. 

U.S. Water Resources Council, 1983. Federal Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation Studies, March 1983. 

Zone 7, 2005. Urban Water Management Plan, Alameda County Flood Control and Water 
Conservation District, Zone 7, 2005. 

1. Purpose and Need/Objectives 
ACWD, 2005. Urban Water Management Plan 2005, Chapter 9, Water Shortage Contingency 

Plan, Alameda County Water District, Adopted December 15, 2005. 

Baxter, Breuer, Brown, Chotkowski, Feyrer, Gingras, Herbold, Mueller-Solger, Nobriga, Sommer 
and Souza, 2008. Pelagic Organism Decline Progress Report: 2007 Synthesis of Results, 
Pelagic Organism Decline Work Team, January 15, 2008.  

CALFED, 2000. CALFED Bay-Delta Program Programmatic Record of Decision, August 28, 
2000.  

CALFED, 2007. Review of 2006 Environmental Water Account, submitted by CALFED EWA 
Technical Review Panel, January 2007. 

CCWD, 2003. Resolution No. 03-24, A Resolution of the Board of Directors of Contra Costa 
Water District Making Determinations and Adopting Conditions for District Participation 
In and Support for Implementation of the CALFED Bay-Delta Program Proposal for 
Expansion of Los Vaqueros Reservoir, Contra Costa Water District, June 2003. 

CCWD, 1998. Future Water Supply Study, Contra Costa Water District, 1998. 

DWR, 2008. The State Water Project Delivery Reliability Report 2007, Department of Water 
Resources, August 2008.  

Delta Vision Blue Ribbon Task Force, 2007. Delta Vision: Our Vision for the California Delta, 
Final Report, December 2007. 

Delta Vision Blue Ribbon Task Force, 2008. Delta Vision Strategic Plan, October 2008. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-3 February 2009 
Draft EIS/EIR 

Healey, Michael, 2007. Delta Vision Context Memorandum: Delta Ecosystem, Iteration 1, 
August 13, 2007. 

SCVWD, 2005. Urban Water Management Plan, Santa Clara Valley Water District, 
December 2005. 

Reclamation, 2006. U.S. Central Valley Project Improvement Act Program Assessment, 
Assessment Year 2006, Department of the Interior, Bureau of Reclamation, 2006. Retrieved 
on April 21, 2008 from: <http://www.whitehouse.gov/omb/expectmore/ 
detail/10003726.2006.html>.  

Resources Agency, 2007. Pelagic Fish Action Plan, California Resources Agency: California 
Department of Water Resources, California Department of Fish and Game, March 2007.  

USFWS, 2008. Formal ESA Consultation for the Proposed Coordinated Operations of the CVP 
and SWP, No. 81420-2008-F-1481-5, U.S. Fish and Wildlife Service, December 15, 2008. 

Zone 7, 2005. Urban Water Management Plan, Alameda County Flood Control and Water 
Conservation District, Zone 7, 2005. 

2. Project Background 
BAWAC, 2005. Innovative Approaches: Water Management for the Bay Area, Bay Area Water 

Agencies Coalition, March 2005. 

CCWD, 1998. Future Water Supply Study, Contra Costa Water District, 1998. 

CCWD, 1999. Future Water Supply Implementation Environmental Impact Report, Contra Costa 
Water District, 1999. 

CCWD, 2002. Project Concept Report, Contra Costa Water District, August 2002. 

CCWD, 2004. Final Draft Planning Report, Contra Costa Water District, April 2004. 

CCWD, 2005. Urban Water Management Plan, Contra Costa Water District, December 2005.  

Delta Vision Blue Ribbon Task Force, 2007. Delta Vision: Our Vision for the California Delta, 
Final Report, December 2007. 

Delta Vision Blue Ribbon Task Force, 2008. Delta Vision Strategic Plan, October 2008. 

Delta Vision Committee, 2008. Delta Vision Committee Implementation Report, December 2008. 

DWR, et al., 2001. Memorandum of Understanding for Participation in Initial Studies, 
Department of Water Resources, et al., November 26, 2001. 

DWR, 2005. California Water Plan Update 2005, Bulletin 160-05, Volume 3, Chapter 12, 
Department of Water Resources, December 2005. 

DWR, 2006. Management of the California State Water Project, Bulletin 132-05, Department of 
Water Resources, December 2005. 

DWR, 2008. The State Water Project Delivery Reliability Report 2007, Department of Water 
Resources, December 2008. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-4 February 2009 
Draft EIS/EIR 

PG&E, 2008. PG&E Certified 2006 Emissions, Pacific Gas and Electric Company. Accessed 
August 6, 2008 at: 
<https://www.climateregistry.org/CarrotDocs/19/2006/2006_PUP_Rev4_5012008.xls> 

Reclamation, 2004. Long-term Central Valley Project Operations Criteria and Plan, 
U.S. Department of the Interior, Bureau of Reclamation, Mid-Pacific Region, June 30, 
2004. 

Reclamation, 2005. Central Valley Project Improvement Act 10 Years of Progress, 
U.S. Department of the Interior, Bureau of Reclamation, Mid-Pacific Region and U.S. Fish 
and Wildlife Service, California/Nevada Operations Office, February 2005. 

Reclamation, 2005. Initial Alternatives Information Report, Los Vaqueros Expansion 
Investigation, California, U.S. Department of the Interior, Bureau of Reclamation, Mid-
Pacific Region, September 2005. 

Reclamation, 2006. Initial Economic Evaluation for Plan Formulation Report, Los Vaqueros 
Expansion Investigation, California, U.S. Department of the Interior, Bureau of 
Reclamation, Mid-Pacific Region, May 2006. 

Smith, 2007. Modesto Irrigation District, Personal communication via telephone, July 6, 2007. 

SWRCB, 2006. Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin 
Delta Estuary, State Water Resources Control Board, December 13, 2006. 

USFWS, 2000. Formal ESA Consultation for CCWD’s Construction of a Multipurpose Pipeline 
and Future Water Supply Implementation Program, No. 1-1-99-F-93, U.S. Fish and 
Wildlife Service, April 27, 2000. 

3. Description of Project Alternatives 
CCWD, 1998. Future Water Supply Study, Contra Costa Water District, 1998. 

ECC HCPA, 2006. East Contra Costa County Habitat Conservation Plan and Natural 
Communities Conservation Plan, East Contra Costa County Habitat Conservation Plan 
Association, October 2006. 

ESA, 2004. Draft Phase 2 Recreation Evaluation Technical Memorandum, Environmental 
Science Associates, April, 2004. 

ESA, 2007. Facilities Siting Report, Environmental Science Associates, March 2007. 

Reclamation, 2005. Initial Alternatives Information Report, Los Vaqueros Expansion 
Investigation, California, U.S. Department of the Interior, Bureau of Reclamation, Mid-
Pacific Region, September 2005. 

Reclamation, 2006. Initial Economic Evaluation for Plan Formulation Report, Los Vaqueros 
Expansion Investigation, California, U.S. Department of the Interior, Bureau of 
Reclamation, Mid-Pacific Region, May 2006. 

U.S. Water Resources Council, 1983. Federal Economic and Environmental Principles and 
Guidelines for Water and Related Land Resources Implementation Studies, March 1983. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-5 February 2009 
Draft EIS/EIR 

4. Affected Environment and Environmental 
Consequences 

4.1 Approach to the Environmental Analysis 
No Citations. 

4.2 Delta Hydrology and Water Quality 
CALFED, 2000. CALFED Bay-Delta Program Final Programmatic Environmental Impact 

Statement/Environmental Impact Report, July 2000.  

Close, A., W.M. Hanemann, J.W. Labadie, D.P. Loucks (Chair), J.R. Lund, D.C. McKinney, and 
J.R. Stedinger, 2003. A Strategic Review of CALSIM II and its Use for Water Planning, 
Management, and Operations in Central California, Submitted to the California Bay Delta 
Authority Science Program, Sacramento, Association of Bay Governments, Oakland, CA, 
December 4, 2003. Retrieved from: 
<http://www.sacramentoriverportal.org/modeling/CALSIM-Review.pdf>. 

CVRWQCB, 1998. Fourth Edition of the Water Quality Control Plan (Basin Plan) for the 
Sacramento River and San Joaquin River Basins, Central Valley Regional Water Quality 
Control Board, 1998. 

Delta Vision, 2007. Delta Vision: Our Vision for the California Delta, Final Report, November, 
2007. 

DPC, 2000. Background Report on Delta Water Issues, Delta Protection Commission, Prepared 
by DPC staff February, 1994, Sacramento, CA, Reprinted, October 2000. 

DWR, 2001. Sanitary Survey Update Report 2001. Department of Water Resources, Division of 
Planning and Local Assistance, and Municipal Water Quality Investigations Program. 
Retrieved from: <http://www.wq.water.ca.gov/docs/mwqi_pubs/SANSURVY.PDF>. 

DWR, 2008. The State Water Project Delivery Reliability Report, Department of Water 
Resources, August, 2008.  

Means, T.H, 1928. Salt water problem, San Francisco Bay and delta of Sacramento and San 
Joaquin Rivers. Water Users of Contra Costa and Solano counties, Thomas H. Means, 
Consulting Engineer, San Francisco, CA, 1928. 

Reclamation, 2005. Contract No. I75r3401A-LTR1, executed May 10, 2005. U.S. Department of 
the Interior, Bureau of Reclamation, Mid-Pacific Region. 

Reclamation and DWR, 2003. Final Environmental Water Account Environmental Impact 
Statement/Environmental Impact Report, Sacramento, CA, U.S. Department of the Interior, 
Bureau of Reclamation, Mid-Pacific Region and Department of Water Resources, July 16, 
2003.  



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-6 February 2009 
Draft EIS/EIR 

SWRCB, 1995. Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin 
Delta Estuary, State Water Resources Control Board, May 1995. Retrieved from: 
<http://www.waterrights.ca.gov/baydelta/ 1995WQCPB.pdf>. 

SWRCB, 1997. Draft Environmental Impact Report for Implementation of the 1995 Bay/Delta 
Water Quality Control Plan, State Water Resources Control Board, November 1997. 

4.3 Delta Fisheries and Aquatic Resources 
Adams, P.B., C.B. Grimes, J.E. Hightower, S.T. Lindley, and M.L. Moser. Status review for 

North American green sturgeon, Acipenser medirostris. National Marine Fisheries Service 
and North Carolina Cooperative Fish and Wildlife Research Unit, June 2002. 

Allen P.J., B. Hodge, I. Werner, and J.J. Cech, Jr, 2006a. Effects of ontogeny, season, and 
temperature on the swimming performance of juvenile green sturgeon (Acipenser 
medirostris. Canadian Journal of Fisheries Science. 63:1360-1369, June 2006. 

Allen P.B., Nicholl, S. Cole, A. Vlazny, and J.J. Cech, Jr., 2006b. Growth of larval to juvenile 
green sturgeon in elevated temperature regimes. Transactions of the American Fisheries 
Society. 135:89-96, 2006. 

Armor, C., R. Baxter, R. Breuer, M. Chotkowski, P. Coulston, S. Culberson, and B. Herbold, 
2006, Interagency Ecological Program 2006-2007 Work Plan to Evaluate the Decline of 
Pelagic Species in the Upper San Francisco Estuary. 2006-2007 POD Work Plan, January 
20, 2006. Retrieved from: <http://science.calwater.ca.gov/pdf/ 
workshops/POD/IEP_POD_2006-7_Workplan_010906.pdf>. 

Baxter, R., W. Harrell, and L. Grimaldo, 1996. Splittail Spawning Investigations. IEP Newsletter 
9.4:27–31, 1996. 

Baxter, R.D, 1999. Osmeridae. In: J. Orsi, ed., Report on the 1980-1995 fish, shrimp and crab 
sampling in the San Francisco Estuary. Interagency Ecological Program for the 
Sacramento-San Joaquin Estuary. pp. 179-216, 1999. 

Burau, J.R., Gartner, J.W., and Stacey, M., 1998. Results for the hydrodynamic element of the 
1994 Entrapment Zone Study in Suisun Bay, in Wim Kimmerer, editor, Report of the 1994 
Entrapment Zone Study, pp. 13-53. Interagency Ecological Program for the San Francisco 
Bay/Delta Estuary, 1998.  

CDFG, 2002. California Department of Fish and Game comments to National Marine Fisheries 
Service regarding green sturgeon listing, 2002. 

CDFG, 2007. Grandtab, unpublished data, summaries of salmon and steelhead populations in the 
Central Valley of California, California Department of Fish and Game, 2007. 

CDFG, 2008a. Striped Bass Biology, Central Valley Bay-Delta Branch, 2008, California 
Department of Fish and Game, Retrieved from: <http://www.delta.dfg.ca.gov/ 
stripedbass/biology.asp>. 

CDFG, 2008b. Adult Striped Bass Population Study, Central Valley Bay-Delta Branch, 
California Department of Fish and Game, 2008. Retrieved from: 
<http://www.delta.dfg.ca.gov/ baydelta/monitoring/striper.asp>. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-7 February 2009 
Draft EIS/EIR 

DWR and Reclamation, 1994. Biological Assessment: Effects of the Central Valley Project and 
State Water Project on Delta Smelt and Sacramento Splittail, California Department of 
Water Resources and U.S. Department of the Interior, Bureau of Reclamation, Ecological 
Services, Sacramento Field Office, 1994. 

Carlton J. T, 1979. Introduced invertebrates of San Francisco Bay. In San Francisco Bay – The 
Urbanized Estuary. T. J. Conomos (ed). Am. Assoc. Adv. Sci., Pacific Division, San 
Francisco. pp. 427–444, 1979. 

CBD, TBI, and NRDC, 2006. Center for Biological Diversity, The Bay Institute, and Natural 
Resources Defense Council, Emergency petition to list the delta smelt (Hypomesus 
transpacificus) as an endangered species under the Endangered Species Act, submitted to 
USFWS, March 8, 2006. 

CCWD and Reclamation, 2006. Draft Environmental Impact Report/Environmental Impact 
Statement for the Contra Cost Water District Alternative Intake Project, State 
Clearinghouse # 2005012101, Contra Costa Water District and U.S. Department of the 
Interior, Bureau of Reclamation, Mid-Pacific Region, May 2006. 

Cowlitz Indian Tribe, 2007. Petition to List the Southern Eulachon (Thaleichthys pacificus) 
Distinct Population Segment as Threatened or Endangered Under the Federal Endangered 
Species Ac, Submitted to the Secretary of Commerce, November 9, 2007. 

Environmental News Service, 2008. California Chinook salmon numbers hit record low, 
January 29, 2008. 

EPIC, CDB, and WaterKeepers, 2001. Petition to list North American green sturgeon (Acipenser 
medirostris) as an endangered or threatened species under the Endangered Species 
Act, Environmental Protection Information Center, Center for Biological Diversity, and 
WaterKeepers Northern California, Submitted to the National Marine Fisheries Service, 
June 2001. 

Feyrer F., M.L. Nobriga, and T.R. Sommer, 2007. Multi-decadal trends for three declining fish 
species: habitat patterns and mechanisms in the San Francisco Estuary, California, USA, 
Canadian Journal of Fisheries and Aquatic Sciences. 64(4):723–734, 2007. 

Good, T.P., R.S. Waples, and P. Adams (eds.), 2005. Updated status of Federally listed ESU of 
West Coast salmon and steelhead. U.S. Department of Commerce, National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. Technical Memo, NMFS-
NMFSC-66, June 2005. 

Hanson, C.H., J. Coil, B. Keller, J. Johnson, J. Taplin, and J. Monroe, 2004. Assessment and 
Evaluation of the Effects of Sand Mining on Aquatic Habitat and Fishery Populations of 
Central San Francisco Bay and the Sacramento-San Joaquin Estuary, 2004.  

Hieb, K. and R. Baxter, 1993. Delta outflow/San Francisco Bay. P. L. Herrgesell, editor, Pages 
101-116, 1991 Annual Report - Interagency Ecological Studies Program for the 
Sacramento-San Joaquin Estuary, 1993.  

Hill, K.A. and J.D. Weber, 1999. Butte Creek Spring run Chinook salmon, Oncorhynchus 
tshawytscha, Juvenile Out Migration and Life History, 1995–1998, California Department 
of Fish and Game, Inland Fisheries Administrative Report No. 99-5, 1999. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-8 February 2009 
Draft EIS/EIR 

Jassby, A. D., W. J. Kimmerer, S. G. Monismith, C. Armor, J. E. Cloern, T. M. Powell, J. R. 
Schubel, and T. J. Vendlinski, 1995. Isohaline position as a habitat indicator for estuarine 
populations, Ecological Applications. 5: 272-289, 1995. 

Kimmerer, W., 2004. Open water processes of the San Francisco Estuary: from physical forcing 
to biological responses, San Francisco Estuary & Watershed Science 2(1), February 2004. 

Kimmerer, W., and S. Monismith, 1992. Revised estimates of position of 2 ppt salinity, Memo 
prepared by Biosystems Analysis, Inc. for the San Francisco Estuary Project. WRINT-
SFEP-7, submitted by the San Francisco Estuary Project for State Water Resources Control 
Board Water Rights Phase of the Bay/Delta Proceedings, 1992. 

Kimmerer, W.J., and M.L. Nobriga, 2008. Investigating Particle Transport and Fate in the 
Sacramento-San Joaquin Delta Using a Particle Tracking Model. San Francisco Estuary 
and Watershed Science, Vol. 6, Issue 1, Article 4, February 2008. 

Knudsen, E.E. and S.J. Dilley, 1987. Effects of riprap bank reinforcement on juvenile salmonids 
in four western Washington streams, North American Journal of Fisheries Management. 
7:351-356, 1987. 

McEwan D.R, 2001. Central Valley steelhead, in Brown RL, editor, Fish Bulletin 179. 
Contributions to the biology of Central Valley salmonids, Vol. 1. Sacramento (CA): CDFG. 
pp. 1–43, 2001. 

Meng, L., P.B. Moyle, and B. Herbold, 1994. Changes in Abundance and Distribution of Native 
and Introduced Fishes of Suisun Marsh, Transactions of the American Fisheries Society, 
123:498-507, 1994. 

Meng, L. and .P.B. Moyle, 1995. Status of Splittail in the Sacramento-San Joaquin Estuary. 
Transactions of the American Fisheries Society, 124:538–549, 1995. 

Moyle, P.B, 2002. Inland Fishes of California. University of California Press, Berkeley, CA, 
May 2002. 

Myrick, C.A.and J.J. Cech, 2004. Temperature effects on Chinook salmon and steelhead: a 
review focusing on California’s Central Valley populations, Bay-Delta Modeling Forum 
technical publication 10-1, 2004. 

NMFS, 2006. Port of Stockton, West Complex Dredging Project Biological Opinion, National 
Marine Fisheries Service Southwest Region, Long Beach, CA, July 7, 2006. 

NMFS, 2008. Unfavorable Ocean Conditions Likely Cause of Low 2007 Salmon Returns Along 
West Coast, National Marine Fisheries Service, Science Daily 4 March 2008, Retrieved on 
November 24, 2008 from: <http://www.sciencedaily.com/releases/2008/ 
03/080303145253.htm>.  

Newcombe, C.P. and T.A. Flagg, 1983. Some Effects of Mt. Saint Helens Ash on Juvenile Salmon 
Smolts, Fisheries Review 45(2): 8–12, 1983. 

Nobriga, Matthew L., Ted R. Sommer, Frederick Feyrer, Kevin Fleming, 2008. Long-term Trends 
in Summertime Habitat Suitability for Delta Smelt (Hypomesus transpacificus), San 
Francisco Estuary and Watershed Science, Vol. 6, Issue 1, Article 1 February 2008.  



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-9 February 2009 
Draft EIS/EIR 

Peters, R.J., B.R. Millildine, and D.L. Low, 1998. Seasonal fish densities near river banks 
stabilized with various stabilization methods. First year report of the Flood Technical 
Assistance Project, U.S. Fish and Wildlife Service, Western Washington Office, Lacey, 
Washington, December 1998. 

Phillips, R.W, 1970. Effects of Sediment on the Gravel Environment and Fish Production, in 
Proceedings of the Symposium on Forest Land and Stream Environment, pp 64–74. Oregon 
State University, 1970. 

Popper, A. N., T. J. Carlson, A. D. Hawkins, B. L. Southall, and R. L. Gentry, 2006. Interim 
Criteria for Injury of Fish to Pile Driving Operations: A White Paper, 2006. 

Resources Agency, 2007. Pelagic Fish Action Plan, 2007. Retrieved from: 
<http://www.water.ca.gov/deltainit/docs/030507pod.pdf>. 

Reclamation and DWR, 2003. Final Environmental Water Account Environmental Impact 
Statement/Environmental Impact Report. U.S. Department of the Interior, Bureau of 
Reclamation, Mid-Pacific Region and Department of Water Resources, Sacramento, CA, 
July 16, 2003. 

Rosenfield, J.A. and R.D. Baxter., 2007. Population dynamics and distribution patterns of longfin 
smelt in the San Francisco Estuary, Transactions of the American Fisheries Society 
136:1577-1592. 

Ruhl, C. A., P. E. Smith, J. J. Simi, and J. R. Burau, 2006. The Pelagic Organism Decline and 
Long-Term Trends in Sacramento - San Joaquin Delta Hydrodynamics: Poster 
Presentation at the CALFED Science Conference, October 23-25, 2006. 

Simi, J. and C. Ruhl, 2005. Summary of Delta Hydrology Water Years 1985-2004, in IEP 
Synthesis of 2005 Work to Evaluate the Pelagic Organism Decline (POD) in the Upper San 
Francisco Estuary, 2005. Retrieved from: <http://www.science.calwater.ca.gov/workshop> 

Sommer T., B. Harrell, M. Nobriga, R. Brown, P. Moyle, W. Kimmerer, and L. Schemel, 2001. 
California’s Yolo Bypass: Evidence that flood control can be compatible with fisheries, 
wetlands, wildlife, and agriculture, Fisheries. 26(8): 6-16, 2001. 

Sommer, T., R. Baxter, and B. Herbold, 1997. Resiliance of Splittail in the Sacramento-San 
Joaquin Estuary. Transactions of the American Fisheries Society: 961–976, 1997. 

Sommer, T., C. Armor, R. Baxter, R. Breuer, L. Brown, M. Chotkowski, S. Culberson, F. Feyrer, 
M. Gingras, B. Herbold, W. Kimmerer, A. Mueller-Solger, M. Nobriga, and K. Souza, 
2007. The Collapse of Pelagic Fishes in the Upper San Francisco Estuary, American 
Fisheries Society, Fisheries. 32:6, 2007. 

SWRCB, 1999. Final Environmental Impact Report for Implementation of the 1995 Bay/Delta 
Water Quality Control Plan, State Water Resources Control Board, 1999. 

Stevens, D. E. and L. W. Miller, 1983. Effects of river flow on abundance of young Chinook 
salmon, American shad, longfin smelt, and delta smelt in the Sacramento-San Joaquin 
River system, North American Journal of Fisheries Management, 3:425-437, 1983.  



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-10 February 2009 
Draft EIS/EIR 

Stevens, D. E., D. W. Kohlhorst, L. W. Miller, and D. W. Kelley, 1985. The decline of striped 
bass in the Sacramento-San Joaquin Estuary, California, Transactions of the American 
Fisheries Society, 114:12-30, 1985.  

Sweeny, B.W., T.L. Bott, J.K. Jackson, L.A. Kaplan, J.D. Newbold, L.J. Standley, W.C. Hession, 
and R.J. Horwitz, 2004. Riparian deforestation, stream narrowing, and loss of stream 
ecosystem services, National Academy of Sciences, 101:14132-14137, 2004. 

TBI, 2007. Petition to list the San Francisco Bay-Delta population of longfin smelt (Spirinchus 
thaleichthys) as endangered under the Endangered Species Act, submitted to U.S. 
Department of Interior, Fish and Wildlife Service. The Bay Institute, Center for Biological 
Diversity, and Natural Resources Defense Council, August 2007. 

TBI, CBD, and NRDC, 2007. Petition to list the San Francisco Bay-Delta population of longfin 
smelt (Spirinchus thaleichthys) as endangered under the Endangered Species Act. The Bay 
Institute, Center for Biological Diversity, and Natural Resources Defense Council, 
submitted to the U.S. Fish and Wildlife Service, August 2007. 

Unger P.A., 1994. Quantifying salinity habitat of estuarine species. IEP Newsletter 7, Interagency 
Ecological Program for the San Francisco Estuary, Autumn 1994:7-10, 1994.  

USFWS, 2001. Abundance and Survival of Juvenile Chinook Salmon in the Sacramento-
San Joaquin Estuary: 1997 and 1998, Annual progress report Sacramento-San Joaquin 
Estuary. U.S. Department of the Interior, U.S. Fish and Wildlife Service, 

USFWS, 2005. Bay Delta and Tributaries Project, U.S. Department of the Interior, U.S. Fish and 
Wildlife Service, 2005. Retrieved from: <http://bdat.ca.gov/>  

University of California Cooperative Extension, 2003. Hardhead (Mylopharodon conocephalus). 
California Fish website, Regents of the University of California Division of Agricultural 
and Natural Resources, 2003. 

Yoshiyama, R. M., F. W. Fisher, and P. B. Moyle, 1998. Historical abundance and decline of 
Chinook salmon in the Central Valley region of California, North American Journal of 
Fisheries Management 18:487–521, 1998. 

4.4 Geology, Soils, and Seismicity 
Alameda County, 1994. East County Area Plan – A Portion of the Alameda County General 

Plan, Volume 1, Goals, Policies and Programs, Alameda County Community Development 
Agency, Planning Department, adopted May 5, 1994. 

Alameda County, 2002. East County Area Plan, amended May 2002. 

ABAG, 2008. Greenville Fault – Earthquake Shaking Intensity Map, Association of Bay Area 
Governments. Retrieved on October 1, 2008 from: <http://www.abag.ca.gov/ 
bayarea/eqmaps/mapsba.html>. 

California Geological Survey, 2002. California Geomorphic Provinces, California Geological 
Survey Note 36, 2002. Retrieved from: <http://www.consrv.ca.gov/cgs/information/ 
publications/cgs_notes/note_36/note_36.pdf>.  



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-11 February 2009 
Draft EIS/EIR 

California Geological Survey (CGS), 2002b. How Earthquakes Are Measured, CGS Note 32, 
2002b. 

CCWD and Reclamation, 1993. Final Stage 2 Environmental Impact Report/Environmental 
Impact Statement for the Los Vaqueros Project, Chapter 10, Geology, Seismicity and Soils, 
SCH#91063072, Contra Costa Water District and U.S. Department of the Interior, Bureau 
of Reclamation, 1993. 

Contra Costa County, 2005. Contra Costa General Plan 2005 – 2020, January 2005. 

Ellen, S. D., Mark, R. K., Wieczorek, G. F., Wentworth, C. M., Ramsey, D. W. and May, T. E., 
1997. Map of Debris-Flow Source Areas in the San Francisco Bay Region, California, San 
Francisco Bay Region Landslide Folio Part E. U.S.G.S. Open-File Report 97-745 E, March 
12, 1997. Retrieved from: <http://pubs.usgs.gov/of /1997/of97-745/>. 

ESA, MWH, URS, and William Self Associates, 2005. Facility Siting Report, Environmental 
Science Associates, Montgomery Watson Harza, URS, and William Self Associates, 2005. 

Fraser, W. A., 2001a. Fault Activity Guidelines of the California Division of Safety of Dams, in 
H. Feriz and R. Anderson, (eds.), Engineering Practice in Northern California, California 
Geological Survey Bulletin 210 and Association of Engineering Geologists Special 
Publication 12, pp. 319-325, 2001. Retrieved from: <damsafety.water.ca.gov/tech-
ref/tech_ref.htm>. 

Fraser, W. A., 2001b. Engineering Geology Considerations for Specifying Dam Foundation 
Objectives. In H. Feriz and R. Anderson, (eds.), Engineering Practice in Northern 
California, California Geological Survey Bulletin 210 and Association of Engineering 
Geologists Special Publication 12, pp. 311-318, 2001. Retrieved from: 
<http://damsafety.water.ca.gov/tech-ref/tech_ref.htm>. 

Hart, E. W., 1997. Fault-Rupture Hazard Zones in California: Alquist-Priolo Special Studies 
Zones Act of 1972 with Index to Special Studies Zones Maps, California Division of Mines 
and Geology (now California Geological Survey), Special Publication 42, 1990, revised 
and updated 1997. 

Jennings, C. W., 1994. Fault Activity Map of California and Adjacent Areas with Locations and 
Ages of Recent Volcanic Eruptions, California Department of Conservation, Division of 
Mines and Geology (now California Geological Survey) Geologic Data Map No. 6, Scale 
1:750,000, 1994. 

Montgomery, James M., 1992. Los Vaqueros Project, Soil Corrosivity Survey and Mitigation 
Design Recommendations, March 1992. 

Knudsen, K. L., Sowers, J. M., Witter, R. C., Wentworth, C. M. and Helley, E. J., 2000. 
Preliminary maps of Quaternary Deposits and Liquefaction Susceptibility, Nine-County 
San Francisco Bay Region, California: A Digital Database, U.S. Geological Survey Open-
File Report 00-444, Online version 1.0, 2000. Accessed on December 5, 2005 at: 
<http://pubs.usgs.gov/of/2000/0f00-444/>. 

Petersen, M. D., W. A. Bryant, C. H. Cramer, T. Cao, and M. Reichle, A. D. Frankel, J. J. 
Lienkaemper, P. A. McCrory, and D. P. Schwartz, 1996. Probabilistic Seismic Hazard 
Assessment for the State of California, California Division of Mines and Geology Open-file 
Report 96-08 and U.S. Geological Survey Open-file Report 96-708, 1996. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-12 February 2009 
Draft EIS/EIR 

Pike, R. J, 1997. Index To Detailed Maps of Landslides in the San Francisco Bay Region, 
California, San Francisco Bay Region Landslide Folio Part D, U.S.G.S. Open-File Report 
97-745 D, Revision 1 – September 22, 1999, 1997. Retrieve on December 5, 2005 from: 
<http://wrgis.wr.usgs.gov/open-file/of97-745/of97-745d.html>. 

Simpson, D. T. and M. Schmoll, 2001. Exploration, Design, and Construction of Los Vaqueros 
Dam, Contra Costa County, California, In H. Feriz and R. Anderson, eds., Engineering 
Practice in Northern California, California Geological Survey Bulletin 210 and Association 
of Engineering Geologists Special Publication 12, pp. 297-310, 2001. 

Tinsley, J.C., Youd, T.L., Perkins, D.M., and Chen, A.T.F., 1985. Evaluating Liquefaction 
Potential, U.S. Geological Survey, Professional Paper 1360, 1985. 

URS and MWH, 2004. Dam Design Considerations Technical Memorandum, CALFED 
Los Vaqueros Reservoir Expansion Studies, January 2004, (Agency Review Draft – Not for 
Public Distribution), 2004. 

Wagner, D.L., E.J. Burtugno, and R.D. McJunkin, 1990. Geologic Map of the San Francisco-
San Jose Quadrangle. California Department of Conservation, Division of Mines and 
Geology (now California Geological Survey) Regional Geologic Series, Map No. 5A. Scale 
1:250,000, 1990. 

Welch, L.E., 1977. Soil Survey of Contra Costa County, U.S. Department of Agriculture, 1977. 

Wong, Ivan G. and James F. Strandberg, 1996. Assessing the Potential for Triggered Seismicity 
at the Los Vaqueros Reservoir, Seismic Design and Performance of Dams - 16th Annual 
Lecture Series, Los Angeles, California, July 22-26, 1996. 

Woodward-Clyde Consultants, 1995. Los Vaqueros Final Design, Volume II of IV, Dam Design 
Technical Memorandum, May 1995. 

Youd, T.L., and Perkins, D.M., 1978. Mapping Liquefaction-Induced Ground Failure Potential: 
American Society of Civil Engineers Journal of Geotechnical Engineering, v. 104, 1978. 

4.5 Local Hydrology, Drainage, and Groundwater 
DWR, 2007. Groundwater Level Data. Retrieved on April 4, 2007 from: 

<http://wdl.water.ca.gov/gw/hyd/rpt_hydrograph_data_CF.cfm? 
wellNumber=01S03E03M001M> and <http://wdl.water.ca.gov/gw/hyd/ 
rpt_hydrograph_data_CF.cfm?wellNumber=01S03E15A001M>. 

DWR, 2004. DWR Bulletin 118, California’s Groundwater, San Joaquin River Hydrologic 
Region - San Joaquin Valley Groundwater Basin, Tracy Subbasin (Groundwater Basin 
Number: 5-22.15), California Department of Water Resources, updated February 27, 2004. 

CCWD and Reclamation, 1993. Final Stage 2 Environmental Impact Report/Environmental 
Impact Statement for the Los Vaqueros Project, Chapter 10, Geology, Seismicity and Soils, 
SCH#91063072, Contra Costa Water District and U.S. Department of the Interior, Bureau 
of Reclamation, 1993. 

CH2MHill, 2002. Contra Costa Water District Sanitary Survey Update, prepared for Contra 
Costa Water District, May 2002. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-13 February 2009 
Draft EIS/EIR 

CVRWQCB, 2007. Water Quality Control Plan for the Sacramento and San Joaquin River 
Basins, Central Valley Regional Water Quality Control Board, revised October 2007. 

4.6 Biological Resources 
Avian Power Line Interaction Committee, 1994. Mitigating Bird Collisions with Power Lines: the 

State of the Art in 1994. Edison Electric Institute, Washington, DC.  

Alameda County, 2002. East County Area Plan, amended May 2002. 

Barclay, Jack. M.S. Principal, Senior Wildlife Biologist, Albion Environmental. Personal 
communication via telephone, 2008. 

Barry, S.J. and H.B. Shafer, 1994. The status of the California tiger salamander (Ambystoma 
californiense) at Lagunita: a 50-year update. Copeia 1994:159-164, 1994. 

Borror, D., R. White, 1970. Peterson Field Guides. Insects, Boston: Houghton Mifflin Company, 
1970. 

Brady and Associates, 1996. Baseline Report – Contra Costa Water District Los Vaqueros 
Reservoir Resource Management Plan, prepared for Contra Costa Water District, 1996. 

Bradbury, M. Personal communication via email conveying comments on draft EIR, May 2008. 

CALFED Bay-Delta Program, 2000. Multi-Species Conservation Strategy; Final Programmatic 
EIS/EIR Technical Appendix, 2000a. Retrieved from: <http://www.delta.dfg.ca.gov/ 
erp/docs/reports_docs/MSCS.pdf>. 

CDFG, 1994. Staff Report regarding Mitigation for Impacts to Swainson’s Hawks (Buteo 
swainsoni) in the Central Valley of California, California Department of Fish and Game, 
Sacramento, CA, 1994. 

CDFG, 1995. Staff report on burrowing owl mitigation, California Department of Fish and Game, 
October 17, 1995. 

CDFG, 2000. Recommended Timing and Methodology for Swainson’s Hawk Nesting Surveys in 
California’s Central Valley, California Department of Fish and Game, Swainson’s Hawk 
Technical Advisory Committee, Sacramento, CA, 2000. 

CDFG, 2003. Comments on the Los Vaqueros Terrestrial Biological Resources Evaluation, 
Letter to Environmental Science Associates from James Starr, Valley Bay-Delta Branch, 
Stockton, CA, 2003. 

CDFG, 2005. California Interagency Wildlife Task Group, California Wildlife Habitat 
Relationships (CWHR) Version 8.1. (modeling software), California Department of Fish 
and Game, Sacramento, CA, 2005. 

CDFG, 2008. Rarefind 3. California Natural Diversity Database. California Department of Fish 
and Game, Biogeographic Data Branch, Sacramento, CA, April 2008.  

CCWD, 2002. Los Vaqueros Project Annual Monitoring of Golden Eagle Nesting Success on the 
Los Vaqueros Watershed, 2002, Contra Costa Water District, Concord, CA, 2002. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-14 February 2009 
Draft EIS/EIR 

CCWD, 2006. Alternative Intake Project Final Environmental Impact Report/Environmental 
Impact Statement, Contra Costa Water District, 2006.  

CCWD, 2007. Contra Costa Water District, Los Vaqueros Project 2006 Annual San Joaquin Kit 
Fox Monitoring Report. Prepared by John Fournet for Contra Costa Water District, 
January, 2007.  

Contra Costa Breeding Bird Atlas, 2005. Retrieved from: <http://www.flyingemu.com/ccosta/>. 

CNPS, 2008. Electronic Inventory of Rare and Endangered Plants (online edition, v7-08c). 
California Native Plant Society, Sacramento, CA, 2008. 

Cypher, B.L. and K.A. Spencer, 1998. Competitive Interactions between Coyotes and San 
Joaquin Kit Foxes. Journal of Mammalogy 79 (1): 204-214, 1998. 

Cypher, B. L. and J. H. Scrivner, 1992. Coyote control to protect endangered San Joaquin kit 
foxes at the Naval Petroleum Reserves. Proceedings of the Vertebrate Pest Conference 
15:42-47, 1992. 

Disney, M. and L. K. Spiegel, 1992. Sources and rates of San Joaquin kit fox mortality in western 
Kern County, California. Transactions of the Western Section Wildlife Society 28:73-82, 
1992. 

East County HCPA, 2006. Final East Contra Costa County Habitat Conservation Plan/Natural 
Communities Conservation Plan, East Contra Costa County Habitat Conservation Plan 
Association, October, 2006.  

Environmental Science Associates (ESA), 2004. Terrestrial Biological Resources Draft TM, 
CALFED Los Vaqueros Reservoir Expansion Studies, Phase 2, Final Draft, prepared by 
Environmental Science Associates, May 2004.  

ESA, 2005. Elderberry Shrub field survey. Data collected by Environmental Science Associates, 
April 2005. 

ESA, 2007. Botanical Field Reconnaissance surveys. Data collected by Environmental Science 
Associates, May 2007. 

ESA, 2008a. Los Vaqueros Reservoir Expansion Project, 2008 Vernal Pool Branchiopod 
Sampling Results, Environmental Science Associates, May 2008. 

ESA, 2008b. Los Vaqueros Reservoir Expansion Project, 2008 Special Status Plant Survey 
Results, Environmental Science Associates, May 2008. 

Hafernik, J.E., Jr, 1988. Survey for the curve-footed hygrotus diving beetle Hygrotus curvipes 
(Coleoptera: Dytiscidae) in the Kellogg Creek Watershed, Contra Costa and Alameda 
Counties, California, prepared for Jones and Stokes Associates, September 30, 1988.  

Hall, Jr., F.A, 1983. Status of the San Joaquin kit fox, Vulpes macrotis mutica, at the Bethany 
Wind Turbine Generating Project site, Alameda County, California, California Department 
of Fish and Game, 1983. 

Hanes, T. and L. Stromberg, 1998. Hydrology of Vernal Pools on Non-Volcanic Soils in the 
Sacramento Valley. In C. W. Witham (ed.) Ecology, Conservation, and Management of 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-15 February 2009 
Draft EIS/EIR 

Vernal Pool Ecosystems. Conference Proceedings. California Plant Society, Sacramento, 
CA, USA. pp. 38–49. 

Hickman, James C. (editor), 1993. The Jepson manual of higher plants of California, University 
of California Press, Berkeley, California, 1993. 

Mueller, Mark, 2008 Los Vaqueros Watershed Manager, Contra Costa Water District. Personal 
communication via email, September 6, 2008. 

H.T. Harvey & Associates, 1997. Distribution of the San Joaquin kit fox in the north part of its 
range, prepared for Ted Fairfield, March 13, 1997.  

Jennings, M. R., and M. P. Hayes, 1994. Amphibian and reptile species of special concern in 
California. Final Report to the California Department of Fish and Game, Inland Fisheries 
Division, Rancho Cordova, CA. pp. 225, 1994. 

Jones and Stokes, 1988. Plant Communities and Special-Status Plants and Animals of the Kellogg 
Creek Watershed, Contra Costa County, California: Results of Field Inventories and 
Habitat Evaluations, Jones & Stokes Associates, Inc., Sacramento, CA, 1988. 

Jones and Stokes, 1989. Results of Biological Resource Inventories and Habitat Evaluations in 
the Kellogg Creek Watershed, Jones & Stokes Associates, Inc., Sacramento, CA, 1989. 

Jones and Stokes, 1990. Results of Supplemental Biological Inventories Conducted for the 
Los Vaqueros Project in and Adjacent to Kellogg Creek Watershed, Jones & Stokes 
Associates, Inc., prepared for the Contra Costa Water District. Sacramento, CA, 1990. 

Jones and Stokes, 1992. Biological Assessment for Federal Threatened, Endangered, and 
Candidate Species for the Los Vaqueros Project, Jones & Stokes Associates, Inc., prepared 
for the U.S. Bureau of Reclamation and Contra Costa Water District, Sacramento, CA, 
August 25, 1992. 

Koopman, M. E., B. L. Cypher, and D. R. McCullough, 2001. Factors influencing space and prey 
use by San Joaquin kit foxes. Transactions of the Wildlife Society 37:77-83, 2001. 

Larsen, S., 2006-2007. U.S. Fish and Wildlife Service. Personal communications at project 
meetings on Action Specific Implementation Plan , 2006-2007. 

Loredo, I. Van Vuren, D. and M.L. Morrison, 1996. Habitat use and migration behavior of the 
California tiger salamander. Copeia 1996:895-901, 1996. 

Lovich, J.E. Western Pond Turtle, Clemmys marmorata. United States Geological Survey, 
Western Survey, Western Ecological Research Center. Retrieved from: 
<http://www.ca.blm.gov/pdfs/cdd_pdfs/clemmys1.PDF>. 

Mayer, K.E. and W.F. Laudenslayer (eds.), 1988. A guide to wildlife habitats of California, 
California Department of Fish and Game, Sacramento, CA, 166 pp., 1988. 

McGriff, D., 2007. Personal communication via telephone, 2004. 

Morrell, S, 1971. Life History of the San Joaquin Kit Fox. Supported by Federal Aid in Wildlife 
Restoration Project W-54-R-3 “Special Wildlife Investigations.” Final Report. December 
1971. State of California resources Agency Department of Fish and Game, 1971. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-16 February 2009 
Draft EIS/EIR 

Mueller, M. Los Vaqueros Watershed Manager, Contra Costa Water District. Personal 
communications via telephone, 2007-2008.  

O'Farrell, T. P., T. T. Kato, P. M. McCue, and M. L. Sauls, 1980. Inventory of San Joaquin kit fox 
on BLM lands in southern and southwestern San Joaquin Valley. U.S. Department of 
Energy Topical Report, EG&G/EM Santa Barbara Operations Report No. EGG 1183-2400. 
74 pages, 1980. 

O'Farrell, T. P. and P. M. McCue, 1981. Inventory of San Joaquin kit fox on BLM lands in the 
western San Joaquin Valley. U.S. Department of Energy Topical Report, EG&G/EM Santa 
Barbara Operations Report No. EGG 1183-2416, 36 pages, 1981. 

Orloff, S, 2007. Migratory Movements of California Tiger Salamander in Upland Habitat – A 
Five Year Study, Pittsburg, California. Prepared for Bailey Estates, LLC, May 2007. 

Orloff, S., F. Hall, and L. Speigel, 1986. Distribution and Habitat Requirements of the San 
Joaquin Kit Fox in the Northern Extreme of Their Range. Transactions of the Western 
Section of the Wildlife Society, 22: 60-70, 1986.  

Petranka, James W., 1998 Salamanders of the United States and Canada. Smithsonian Institution 
Press, 1998. 

Pittman, B., 2008. Personal observation of burrowing owl on the Western Powerline Alignment, 
Brian Pittman, Certified Wildlife Biologist, Environmental Science Associates, April 15, 
2008. 

Ralls, K., and P.J. White., 1995 Predation on San Joaquin Kit Foxes by Larger Canids. Journal 
of Mammalogy 76 (3): 723-729, 1995. 

Rains, M.C, Graham, E.F., Harter T., Dahlgren, R.A., and R.J. Williamson, 2006. The role of 
perched aquifers in hydrological connectivity and biogeochemical processes in vernal pool 
landscapes. Central Valley, California. Hydrol. Process. 20, 1157-1175 (2006). 

Reese, E.A., W.G. Standley, and W.H. Berry, 1992. Habitat, soils, and den use of San Joaquin kit 
fox (Vulpes velox macrotis) at Camp Roberts Army National Guard Training Site, 
California. U.S. Department of Energy Topical Report, EG&G/EM Santa Barbara 
Operations Report Number. EGG 10617-2156. 36 pp., 1992. 

Remsen, J.V. Jr., 1978. Bird Species of Special Concern in California. California Department of 
Fish and Game. Sacramento, California, 1978. 

Sawyer, J.O. and T. Keeler-Wolf, 1995. A Manual of California Vegetation, California Native 
Plant Society, Sacramento, 471 pp., 1995. 

Shuford, W.D. and T. Gardali, editors, 2008. California Bird Species of Special Concern. Studies 
of Western Birds 1. Western Field Ornithologists, Camarillo, CA, and California 
Department of Fish and Game, Sacramento, 2008. 

Skinner and Pavlik (eds.), 1994. California Native Plant Society's Inventory of Rare and 
Endangered Vascular Plants of California, California Native Plant Society, 1994. 

Stebbins, R. C., 2003 A Field Guide to Western Reptiles and Amphibians. Third Edition. 
Houghton Mifflin Company, Boston. 533 pp., 2003. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-17 February 2009 
Draft EIS/EIR 

Sterner, Dave, 2007. Certified Wildlife Biologist. Personal communication via telephone, 
September 2007. 

Swaim, Karen, 2007. Principal, Swaim Biological Incorporated. Site visit and telephone 
conversations, October 2007. 

Tatarian, P.J., 2004. Movement Patterns of California Red-legged Frogs (Rana aurora draytonii) 
in an Inland California Environment. M.S. Thesis (Biology), Sonoma State University, 
Rohnert Park, 2004. 

Trenham, P., H.B. Shaffer, W.D. Koenig, and M.R. Stromberg, 2000. Life history and 
demographic variation of the California tiger salamander (Ambystoma californiense), 
(2):365-377, Copeia, 2000. 

 UC Berkeley. California’s Endangered Insects – Valley Elderberry Longhorn Beetle, Essig 
Museum of Entomology, University of California, Berkeley. Retrieved on November 22, 
2005 from: <http://essig.berkeley.edu/endins/desmocer.htm>. 

USFWS, 1993a. Formal Endangered Species Consultation on Effects of the Proposed Los 
Vaqueros Reservoir Project on San Joaquin kit fox and Bald eagle, Contra Costa County, 
California, U.S. Department of the Interior, Fish and Wildlife Service, Sacramento, 
California. File No 1-1-92-F-48, 1993. 

 USFWS, 1993b. Section 7 Conference on Effects of the Los Vaqueros Reservoir Project on the 
Proposed Endangered Vernal Pool Fairy Shrimp, Longhorn Fairy Shrimp, and California 
Linderiella, Contra Costa County, California, U.S. Department of the Interior, Fish and 
Wildlife Service, File No 1.1.93-C-68, 1993. 

USFWS, 1995. Adoption of the Los Vaqueros Conference Opinion as a Biological Opinion, with 
Modifications to Terms and Conditions. Reference No. 1-1-95-F-117. Ecological Services, 
U.S. Department of the Interior, Fish and Wildlife Service, Sacramento, California, 1995. 

USFWS, 1996. USFWS FESA BO for California Red-legged Frog and Alameda Whipsnake. (1-1-
96-F-151), U.S. Department of the Interior, Fish and Wildlife Service, November 8, 1996. 

USFWS, 1997a. Endangered and Threatened Wildlife and Plants; Determination of Endangered 
Status for the Callippe Silverspot Butterfly and the Behren’s Silverspot Butterfly and 
Threatened Status for the Alameda Whipsnake, 62:234 FR, U.S. Department of the Interior, 
Fish and Wildlife Service, December 5, 1997.  

USFWS, 1998. Recovery plan for upland species of the San Joaquin Valley, California, U.S. 
Department of the Interior, Fish and Wildlife Service, Region 1, Portland, OR, 1998. 

USFWS, 1999a. San Joaquin Kit Fox Survey Protocol for the Northern Range, U.S. Department 
of the Interior, Fish and Wildlife Service, June 1999. 

USFWS, 1999b. U.S. Fish and Wildlife Service Standardized Recommendations for Protection of 
the San Joaquin Kit Fox Prior to or During Ground Disturbance, U.S. Department of the 
Interior, Fish and Wildlife Service, April 1999. 

USFWS, 1999c. Conservation Guidelines for the Valley Elderberry Longhorn Beetle. Prepared 
by Endangered Species Division of the Sacramento Fish & Wildlife Office, U.S. 
Department of the Interior, Fish and Wildlife Service, July 9, 1999. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-18 February 2009 
Draft EIS/EIR 

USFWS, 2002. Draft Recovery Plan for Chaparral and Scrub Community Species East of San 
Francisco Bay, California, U.S. Department of the Interior, Fish and Wildlife Service, 
Region 1, Portland, OR. xvi + 306 pp, 2002. 

USFWS, 2003. Comments on the Los Vaqueros Terrestrial Biological Resources Evaluation 
letter to Environmental Science Associates, U.S. Department of the Interior, Fish and 
Wildlife Service, 2003. 

USFWS, 2005a. Endangered and Threatened Wildlife and Plants; Final Designation of Critical 
Habitat for Four Vernal Pool Crustaceans and Eleven Vernal Pool Plants in California 
and Southern Oregon; Evaluation of Economic Exclusions From August 2003 Final 
Designation, Final Rule 70:154 FR, U.S. Department of the Interior, Fish and Wildlife 
Service, August 11, 2005. 

USFWS, 2005b. Endangered and threatened wildlife and plants; proposed determination of 
critical habitat for the Alameda whipsnake (Masticophis lateralis euryxanthus). 70:200 FR, 
U.S. Department of the Interior, Fish and Wildlife Service, October 18, 2005. 

USFWS, 2006. Endangered and Threatened Wildlife and Plants: Designation of Critical Habitat 
for Four Vernal Pool Crustaceans and Eleven Vernal Pool Plants; Final Rule, 71:28 FR, 
U.S. Department of the Interior, Fish and Wildlife Service, February 10, 2006. 

WBWG, 2005. Online species accounts, Western Bat Working Group, 2005. Retrieved from: 
<http://wbwg.org/species_accounts/species_accounts.html>. 

White, P.J., K. Ralls, and R.A. Garrott, 1994. Coyote-Kit Fox Interactions as Revealed by 
Telemetry. Canadian Journal of Zoology 72: 1831-1836, 1994. 

White, P.J., K. Ralls, and C.A. Vanderbilt White, 1995. Overlap in Habitat and Food Use 
Between Coyotes and San Joaquin Kit Foxes. The Southwestern Naturalist 40 (3): 342-349, 
1995. 

Williams, D.F., 1986 Mammalian Species of Special Concern in California. Wildlife 
Management Division Administrative Report 86-1. California Department of Fish and 
Game. Sacramento, California, June 1986. 

Woodbridge, B., 1998 Swainson’s Hawk (Buteo swainsoni), in The Riparian Bird Conservation 
Plan: a strategy for reversing the decline of riparian-associated birds in California. 
California Partners in Flight, 1998. 

Zeiner, D.C., W.F. Laudenslayer, Jr., and K.E. Mayer, 1988. California's Wildlife, Vol. I-III, 
California Department of Fish and Game, 1988. 

4.7 Land Use 
Alameda County, 2002. East County Area Plan, amended May 2002. 

DWR, 1995. Legal Delta Zones, California Department of Water Resources, 1995. 

Contra Costa County, 2005. General Plan 2005-2020, January 18, 2005. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-19 February 2009 
Draft EIS/EIR 

ALUCP, 2000. Contra Costa County Airport Land Use Compatibility Plan, Contra Costa County 
Airport Land Use Commission, December 13, 2000.  

Delta Protection Commission, 1995. Land Use and Resource Management Plan for the Primary 
Zone of the Delta, Adopted February 23, 1995. 

FAA, 2007. Wildlife Hazard Attractants On and Near Airports, Advisory Circular (AC) 
150/5200-33B, U.S. Department of Transportation, Federal Aviation Administration, 
Washington, D.C., 2007, Retrieved from: <www.faa.gov/airports_airtraffic/airports/ 
resources/advisory_circulars/media/150-5200-33B/150_5200_33b.pdf>. 

 OPR, 2003.California General Plan Guidelines, State of California Governor’s Office of 
Planning and Research, 2003. 

4.8 Agriculture 
Alameda County, 2002. East County Area Plan, amended May 2002. 

Contra Costa County, 2003. Contra Costa County’s Land Conservation Program Questions and 
Answers booklet, pg 4.8-2, 2003. 

Contra Costa County, 2005. General Plan 2005-2020, January 18, 2005. 

Delta Protection Commission, 1995. Land Use and Resource Management Plan for the Primary 
Zone of the Delta, adopted February 23, 1995. 

DLRP, 2008. California Department of Conservation, Division of Land Resource Protection, 
2008. Retrieved from: < http://www.conservation.ca.gov/dlrp/Pages/qh_lesa.aspx>. 

FMMP, 2007. California Department of Conservation, Farmland Mapping and Monitoring 
Program, GIS Layers. Retrieved on October 5, 2007 from: <http://www.consrv.ca.gov/ 
DLRP/fmmp/index.htm>. 

NRCS, 2008. Natural Resources Conservation Service, Farmland Protection Policy Act website. 
Retrieved on November 25, 2008 from: <http://www.nrcs.usda.gov/ programs/fppa>. 

4.9 Transportation and Circulation 
Alameda County, 2002. East County Area Plan, amended May 2002. 

Caltrans, 2007a. 2006 Traffic Volumes on California State Highways, California Department of 
Transportation, 2007. Retrieved from: <http://www.dot.ca.gov/hq/traffops/ 
saferesr/trafdata/index.htm>.  

Caltrans, 2007b. 2006 Annual Average Daily Truck Traffic Volumes on the California State 
Highway System, California Department of Transportation, 2007. Retrieved from: 
<http://www.dot.ca.gov/hq/traffops/saferesr/ trafdata/index.htm>.  

Livermore, 2007. 2007 Summary ADT Counts, City of Livermore, August 27, 2007. Retrieved 
from: <http://www.ci.livermore.ca.us/eng/eng_traffic.html>. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-20 February 2009 
Draft EIS/EIR 

Contra Costa County, 2005. Contra Costa County General Plan 2005-2020. January 2005. 

Contra Costa County, 2005. Personal communication. Traffic Engineering Division, 2005.  

SR 4 Bypass Authority, 2008. Project Information at website, State Route 4 Bypass Authority, 
2008. Retrieved from: <http://www.sr4bypass.org>. 

4.10 Air Quality 
Alameda County, 2002. East County Area Plan, amended May 2002. 

BAAQMD, 1999. BAAQMD CEQA Guidelines – Assessing the Air Quality Impacts of Projects 
and Plans, Bay Area Air Quality Management District, December 1999. 

BAAQMD, 2001. San Francisco Bay Area Ozone Attainment Plan for the 1-Hour National 
Ozone Standard, Bay Area Air Quality Management District, Association of Bay Area 
Governments, and Metropolitan Transportation Commission, October 2001. 

BAAQMD, 2006a. Bay Area 2005 Ozone Strategy, Bay Area Air Quality Management District, 
Association of Bay Area Governments, and Metropolitan Transportation Commission, 
January 4, 2006. 

BAAQMD, 2006b. Source Inventory of Bay Area Greenhouse Gas Emissions, Bay Area Air 
Quality Management District, November 2006. 

BAAQMD, 2008. Air Quality Standards and Attainment, Bay Area Air Quality Management 
District, updated May 29, 2008. Retrieved from: <http://www.baaqmd.gov/pln/ 
air_quality/ambient_air_quality.htm >. 

CARB, 2000. Proposed Risk Reduction Plan for Diesel-Fueled Engines and Vehicles, California 
Air Resources Board, October 2000.  

CARB, 2004. California’s Accomplishments in Reducing Diesel Particulate Matter Emissions, 
California Air Resources Board, April 2004. 

CARB, 2005a. ARB Fact Sheet: Air Pollution Sources, Effects and Control, California Air 
Resources Board, 2001, updated December 27, 2005. Retrieved from: 
<http://www.arb.ca.gov/research/health/fs/fs2/fs2.htm>. 

CARB, 2005b. Air Quality and Land Use Handbook: A Community Health Perspective, 
California Air Resources Board, April 2005. 

CARB, 2007a. Proposed Early Actions to Mitigate Climate Change in California, California Air 
Resources Board, April 20, 2007. 

CARB, 2007b. Expanded List of Early Action Measures to Reduce Greenhouse Gas Emissions in 
California Recommended for Board Consideration, California Air Resources Board, 
October, 2007. 

CARB, 2007c, Mandatory Reporting of California greenhouse gas Emissions, Presentation at 
Cal/EPA Headquarters, California Air Resources Board, August 29, 2007. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-21 February 2009 
Draft EIS/EIR 

CARB, 2007d. Summaries of Air Quality Data, 2002, 2003, 2004, 2005, 2006, California Air 
Resources Board. Retrieved from: <http://www.arb.ca.gov/adam/cgi-
bin/db2www/polltrendsb.d2w/start>. 

CARB, 2007e. 2006 Almanac Emission Projection Data, California Air Resources Board, 2007. 
Retrieved on September 11, 2007from: 
<http://www.arb.ca.gov/app/emsinv/emssumcat.php>. 

CARB, 2008. Climate Change Proposed Scoping Plan, California Air Resources Board, October 
2008. 

California Climate Action Registry, 2008. California Climate Action Registry General Reporting 
Protocol, April 2008. 

Cayan, D., Maurer, E., Dettinger, M., Tyree, M., Kayhoe, K., Bonfils, C., Duffy, P., and Santer, 
B., 2006. Climate Scenarios for California, California Climate Change Center, State of 
California. White Paper CEC-500-2005-203-SF, March 2006. 

CEC, 2006. Inventory of California Greenhouse Gas Emissions and Sinks: 1990 to 2004, (Staff 
Final Report), Publication CEC-600-2006-013-SF, California Energy Commission, 2006. 
Retrieved from: < http://www.energy.ca.gov/2006publications/CEC-600-2006-013/CEC-600-
2006-13-SF.PDF>. 

Contra Costa County, 2005. Contra Costa County General Plan 2005 – 2020, Conservation 
Element, Air Resources (Section 8.14), Contra Costa County Community Development 
Department, January 2005. 

CCWD, 2005. Urban Water Management Plan, Contra Costa Water District, December 2005. 

CCWD, 2007. CCWD Annual Conservation Report for FY07, Contra Costa Water District, 2007. 

CCWD, 2008. Pump and Electricity Assumptions Worksheet, Contra Costa Water District, 
August, 2008.  

CCWD and Reclamation 2006. Contra Costa Water District Alternative Intake Project 
Draft EIR/EIS, Contra Costa Water District and U.S. Department of the Interior, Bureau of 
Reclamation, May 2006. 

East County Area Plan, 2000. East County Area Plan, 2000, amended May 2002  

Fearnside, P., 2004. Greenhouse Gas Emissions from Hydroelectric Dams: Controversies Provide 
a Springboard for Rethinking a Supposedly “Clean” Energy Source, Climatic Change 66, 
2004. 

Kiparsky, M. and P. H. Gleick, 2003. Climate Change and California Water Resources: A Survey 
and Summary of the Literature, California Energy Commission, 500-04-073, 2003. 

Knowles, N., Dettinger, M., and Cayan, D., 2006. Trends in Snowfall Versus Rainfall in the 
Western United States, Journal of Climate 19. pp. 4545-4559. 

Mote, P.W., Hamlet, A.F., Clark, M.P., and Lettenmaier, 2005. Declining Mountain Snowpack in 
Western North America, Bulletin of American Meteorology Society, 86(1). pp. 39-49, 
2005. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-22 February 2009 
Draft EIS/EIR 

NAST, 2000a. Climate Change Impacts on the United States: The Potential Consequences of 
Climate Variability and Change: Overview Report, National Assessment Synthesis Team, 
U.S. Global Change Research Program, 2000. 

NAST, 2000b. Climate Change Impacts on the United States: The Potential Consequences of 
Climate Variability and Change: Foundation Report, National Assessment Synthesis Team, 
U.S. Global Change Research Program, Rosa, L.P. et al. 2006. Scientific Errors in the 
Fearnside Comments on Greenhouse Gas Emissions (GHG) from Hydroelectric Dams and 
Response to His Political Claiming, Climatic Change 75, 2000. 

NAST, 2006. See NAST, 2000a. Climate Change Impacts on the United States: The Potential 
Consequences of Climate Variability and Change: Overview Report, National Assessment 
Synthesis Team, U.S. Global Change Research Program, 2006. 

OPR, 2008. Technical Advisory – CEQA and Climate Change: Addressing Climate Change 
Through California Environmental Quality Act Review, State of California Governor’s 
Office of Planning and Research, June 19, 2008. 

Stewart, I.T., Cayan, D.R., and Dettinger, M.D., 2005. Changes towards earlier streamflow 
timing across western North America, American Meteorological Society, Journal of 
Climate. Vol. 18, April, pp. 1136-1155, 2005. 

U.S. Department of Energy, Safety and Health Office of NEPA Policy and Assurance, 2000. 
Clean Air Act General Conformity Requirements and the National Environmental Policy 
Act Process, April 2000. 

Vintze, David, 2005. Air Quality Planning Manager, Bay Area Air Quality Management District. 
Personal communication via telephone, September 19, 2005. 

WMO, 2005. WMO Statement on the Status of the Global Climate in 2005, WMO No. 998, 
Geneva, World Meteorological Organization, December 15, 2005.  

4.11 Noise 
Alameda County, 1994. East County Area Plan, May 1994. 

Alameda County, 2002. East County Area Plan, amended May 2002. 

Alameda County, 2006. Alameda County Noise Ordinance, Chapter 6.60 of the Alameda County 
Code, Alameda County Code, updated December 2006. 

Caltrans, 1998. Technical Noise Supplement, California Department of Transportation, October 
1998. 

Contra Costa County, 2005. Contra Costa County General Plan Noise Element, January 2005.  

Cunniff, Patrick, 1977. Environmental Noise Pollution, 1977.  

FHWA, 2006. FHWA Highway Construction Noise Handbook, U.S. Department of 
Transportation, Federal Highway Administration, August 2006. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-23 February 2009 
Draft EIS/EIR 

Frazier, J., 2008. Senior Clerk, Contra Costa County Building Inspection Division. Personal 
communication via telephone, September 26, 2008. 

FTA, 2006. Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation, 
Federal Transit Administration, May 2006. 

OPR, 1998. General Plan Guidelines, State of California Governor’s Office of Planning and 
Research, 1998. 

URS, 2008. Airblast Overpressure Discussion Memo, October 3, 2008. 

EPA, 1971. Noise from Construction Equipment and Operations, Building Equipment, and Home 
Appliances, U.S. Environmental Protection Agency, December 1971. 

4.12. Utilities and Public Services 
Alameda County, 2002. East County Area Plan, amended May 2002. 

Alameda County Waste Management Authority, 2003. Adopted C&D Ordinances – Ordinance 
2003-63. Retrieved on April 18, 2007 from: <http://www.acgov.org/admin/ 
admincode/Alameda_County_Administrative_Code/Title_4/38/>. 

Arvizu, Angelique, 2008. Receptionist, A-1 Septic Service, Hayward CA. Personal 
communication via telephone, October 10, 2008.  

Contra Costa County, 2003. Formed and Unformed Drainage Areas, Contra Costa County Public 
Works Department, September 11, 2003. 

Contra Costa County, 2005. Contra Costa County General Plan 2005-2020, January 2005.  

DWR, 2004. South Bay Aqueduct Improvement and Enlargement Project DEIR, prepared by 
Environmental Science Associates for California Department of Water Resources, 
December 2004. 

Henderson, Hugh, 2008. Fire Chief, East Contra Costa County Fire Protection District 
(ECCFPD). Personal communication via telephone, December 4, 2008. 

Mueller, Mark, 2008. Watershed Manager, Contra Costa Water District. Personal communication 
via telephone, October 10, 2008.  

4.13. Hazardous Materials / Public Health 
Alameda County, 2002. East County Area Plan, amended May 2002. 

CCCHMP, 2007. Hazardous Materials Incident Search Database, Contra Costa County 
Hazardous Materials Program, March 2007. 

CDF, 2000. California Public Resources Code, Section 4125, California Department of Forestry, 
2000. 

CGS, 2000. Maps of Ultramafic Rocks, California Geological Survey, 2000. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-24 February 2009 
Draft EIS/EIR 

Contra Costa County, 1996. Contra Costa County Hazardous Materials Area Plan, 1996. 

Contra Costa County, 2005. General Plan 2005-2020, January 18, 2005. 

DTSC, 2007. Cortese List/Envirostor Database, California Department of Toxic Substances 
Control, March 2007.  

EDR, 2007a. Review of environmental databases, Environmental Data Resources, March 2007. 

EDR, 2007b. Review of environmental databases, Environmental Data Resources, March 2007. 

NIEHS, 2002. Electric and Magnetic Fields Associated with Electric Power, National Institute of 
Environmental Health Sciences, 2002. Retrieved from: <http://www.niehs.nih.gov/ 
health/docs/emf-02.pdf>. 

SWRCB, 2007. Geotracker Hazardous Materials Database, State Water Resources Control Board, 
March 2007. 

Zaffanella, 1997. Modeling Magnetic Fields in Residences: Validation of the Resicalc Program, 
Zaffanella, L.E., Kavet, R, Pappa, J.R., and Sullivan, T.P., Electric Power Research 
Institute, 1997.  

4.14 Visual Resources 
Alameda County, 2002. East County Area Plan, amended May 2002. 

Caltrans, 2005. California State Scenic Highway System, California Department of 
Transportation, updated January 28, 2005. Retrieved on May 13, 2005 from: 
<http://www.dot.ca.gov/hq/LandArch/scenic/cahisys.htm>.  

Contra Costa County, 2005. Contra Costa County General Plan 2005-2020, January 2005.  

4.15 Recreation 
Alameda County, 2002. East County Area Plan, amended, May 2002. 

Brady and Associates, 1997. Final Watershed Management Program. Los Vaqueros Resources 
Management Plan. May. Berkeley, California, prepared for Contra Costa Water District, 
Concord, California, 1997. 

Brady/LSA, 1999. Los Vaqueros Resource Management Plan. Brady/LSA, in conjunction with 
Jones & Stokes Associates, La Cuesta Consulting, Rem & Associates, Montgomery 
Watson, Wilbur Smith Associates, Sonoma State University, Economics Research 
Associates, and 2M Associates, submitted to Contra Costa Water District, Concord, 
California, 1999. 

Contra Costa County, 2005. Contra Costa County General Plan 2005-2020, January 2005.  

Hook, Marianne, 2008. Public Information Specialist, Educational Coordinator, Contra Costa 
Water District, Personal communication via telephone, September 29, 2008. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-25 February 2009 
Draft EIS/EIR 

Martin, Chandler, 2008. Deputy Director, Community Development Department, San Joaquin 
County, Personal communication via telephone, December 1, 2008. 

Mueller, Mark, 2008. Watershed Supervisor, Contra Costa Water District, Contra Costa Water 
District, Inter-Office Memoranda containing watershed visitation revenue data for the 
following quarters: 2nd Quarter 2004, 3rd and 4th Quarters 2006 and Quarters 1 through 4 
for 2007, 2008. 

Nuzum, Robert, 2002. Watershed and Lands Manager, Contra Costa Water District, Personal 
communication via telephone, November 2002. 

Townsend, Jim, 2008. Trails Development Program Manager, East Bay Regional Park District, 
Personal communication via telephone, 2008. 

4.16 Cultural and Paleontological Resources 
Barron, John A., Bukry, David and Poore, Richard Z., 1984. Correlation of the Middle Eocene 

Kellogg Shale of Northern California, Micropaleontology, Vol. 30, No. 2 (1984), pp. 138-
170. 

Brabb, E.E. and Parker, J.M., 2003. Location and Age Database of Selected Foraminifer Samples 
Collected by Exxon Petroleum Geologists in California, U.S. Geological Survey, Open-File 
Report 03-429, 2003. 

Brabb, E.E., 2005. Location and Age Database of Foraminifer Samples Collected by Chevron 
Petroleum Geologists in California, U.S. Geological Survey, Open-File Report 03-167, 
version 2. 

Brady/LSA, 1999. Los Vaqueros Cultural Resources Management Plan, prepared by the 
Anthropological Studies Center for Brady/LSA, submitted to Contra Costa Water District, 
Concord, California, 1999. 

Bramlette, Allan, Fredrickson, David A., and Praetzellis, Adrian, 1991. A Summary Inventory of 
Archaeological Resources within the Los Vaqueros Project Area, Alameda and Contra 
Costa Counties, California, Sonoma State University Academic Foundation, Rohnert Park, 
California, prepared for Jones & Stokes Associates, Inc., Sacramento, 1991.  

CCWD, 1993a. Memorandum of Understanding Regarding the Respectful Treatment of Native 
American Graves and Human Remains Discovered During Pre-construction and 
Construction of the Los Vaqueros Project, Contra Costa Water District, 1993.  

CCWD, 1993b. Final Stage 2 Environmental Impact Report/ Environmental Impact Statement for 
the Los Vaqueros Project SCH #91063072: Volume I. Contra Costa Water District, in 
conjunction with Jones & Stokes Associates, Inc., Montgomery Watson Americas, 
Woodward-Clyde Consultants, and Sonoma Sate University, 1993. 

Fredrickson, David A., Stewart, Suzanne B., and Ziesing, Grace H. (eds.), 1997. Native American 
History Studies for the Los Vaqueros Project: A Synthesis. Los Vaqueros Project Final 
Report #2, Sonoma State University Academic Foundation, Inc., Anthropological Studies 
Center, Rohnert Park, California, prepared for Contra Costa Water District, Concord, 
California, 1997. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-26 February 2009 
Draft EIS/EIR 

Graham J.J., 1950. New Foraminifera from the Type Meganos Formation (Eocene) of California, 
Journal of Paleontology, Vol. 24, No. 3, pp. 282-286, 1950. 

Graymer, R.W., Jones, D.L., and Brabb E.E., 1994. Preliminary Geologic Map Emphasizing 
Bedrock Formations in Contra Costa County, California: a Digital Database, 
U.S. Geological Survey, OFR 94-622, 1994. 

Helley, E.J. and Graymer, R.W., 1997. Quaternery Geology of Contra Costa County and 
Surrounding Parts of Alameda, Marin, Sonoma, Solano, Sacramento, and San Joaquin 
Counties, California: A Digital Database, U.S. Geological Survey, Open_File Report 97-
98, 1997. 

Hendry, George W. and Bowman, J. N, 1940. The Spanish and Mexican Adobe and Other 
Buildings in the Nine San Francisco Bay Counties: 1776 to about 1850, On file, Bancroft 
Library, University of California, Berkeley, 1940. 

Levy, Richard, 1978. Costanoan and Eastern Miwok, in Handbook of North American Indians, 
Volume 8: California, Smithsonian Institution, Washington, 1978. 

Meyer, Jack, 1996. Geoarchaeological Implications of Holocene Landscape Evolution in the Los 
Vaqueros Area of Eastern Contra Costa County, California, on file at the Northwest 
Information Center (S-018641), 1996. 

Meyer, Jack and Rosenthal, Jeffery S., 1997. Archaeological and Geoarchaeological 
Investigations at Eight Prehistoric Sites within the Los Vaqueros Reservoir Area Contra 
Costa, County, California, Sonoma State University Academic Foundation, Rohnert Park, 
prepared for Contra Costa Water District, Concord, California, 1997. 

Milliken, Randall, 1983. The Spatial Organization of Human Population on Central California’s 
San Francisco Peninsula at the Spanish Arrival, M.A. Thesis (Cultural Resources 
Management), Sonoma State University, Rohnert Park, 1983. 

NPS, 2005. National Register Federal Program Regulations. National Register of Historic 
Places, U.S. Department of the Interior, National Park Service, December 7, 2005. 
Retrieved from: <http://www.cr.nps.gov/nr/ regulations.htm#603>. 

NRCS, 2008. Web Soil Survey, U.S. Department of Agriculture, Natural Resources Conservation 
Service, Retrieved on May 5, 2008 from: <http://websoilsurvey.nrcs.usda.gov>. 

Shoup, Laurence H., Milliken, Randall T., and Brown, Alan K., 1995. Inigo of Rancho Polsomi: 
The Life and Times of a Mission Indian and His Land, pp. 49-81, Archaeological/Historical 
Consultants, Oakland, CA, prepared for Woodward-Clyde Consultants, Oakland, CA, 
1995. 

Society of Vertebrate Paleontology, 1995. Assessment and mitigation of adverse impacts to 
nonrenewable paleontologic resources: standard guidelines, Society of Vertebrate 
Paleontology News Bulletin, Vol. 163, p. 22-27, 1995. 

SSUAF, 1992. Evaluation, Request for Determination of Eligibility, and Effect for the Los 
Vaqueros Project, Alameda and Contra Costa Counties, California, Sonoma State 
University Academic Foundation, Inc., Rohnert Park, California, with assistance from 
Jones & Stokes Associates, Inc., Sacramento, California, and Woodward-Clyde 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-27 February 2009 
Draft EIS/EIR 

Consultants, Oakland, California, prepared for Contra Costa County Water District, 
Concord, California, 1992. 

SSUAF, 1993a. Historic Property Treatment Plan for the Vasco Road and Utilities Relocation and 
Construction of Water Conveyance System, Los Vaqueros Project, Alameda and Contra 
Costa Counties, California, Sonoma State University Academic Foundation, Inc., Rohnert 
Park, California, prepared for Contra Costa Water District, Concord, California, 1993. 

SSUAF, 1993b. Agreement for Curation of Archaeological Collections from the Los Vaqueros 
Project Area between the Anthropological Studies Center and the Contra Costa Water 
District, Sonoma State University Academic Foundation, Inc., prepared for Contra Costa 
Water District, Concord, California, 1993. 

SSUAF, 1994. Historic Property Treatment Plan for the Construction of the Reservoir and Dam, 
Los Vaqueros Project, Alameda and Contra Costa Counties, California, Sonoma State 
University Academic Foundation, Inc., Rohnert Park, California, prepared for Contra Costa 
Water District, Concord, California, 1994. 

SSUAF, 1995. Historic Property Treatment Plan for Late Discoveries, Los Vaqueros Project, 
Alameda and Contra Costa Counties, California, Sonoma State University Academic 
Foundation, Inc., Rohnert Park, California, prepared for Contra Costa Water District, 
Concord, California, 1995. 

SSUAF, 1998. Historic Property Treatment Plan for Proposed Demolition and Clean-up 
Activities at CA-CCO-535H (McKenzie Ranch), Los Vaqueros Project, Contra Costa 
County, California, Sonoma State University Academic Foundation, Inc.,, Rohnert Park, 
California. Report prepared for Contra Costa Water District, Concord, California, 1998. 

SSUAF, 1999. Historic Property Treatment Plan for the Phase I Recreation Program and for 
Late Discoveries, Los Vaqueros Project, Alameda and Contra Costa Counties, California, 
Sonoma State University Academic Foundation, Inc., Rohnert Park, California. Report 
prepared for Contra Costa Water District, Concord, California, 1999. 

SSUAF, 2001. Cultural Resources Survey of the Los Vaqueros Reservoir Draw-Down Zone, 
December 2000, Los Vaqueros Project, Contra Costa and Alameda Counties, California, 
Sonoma State University Academic Foundation, Inc., Rohnert Park, California. Report 
prepared for Contra Costa Water District, Concord, California, 2001. 

UCMP, 2008. University of California, Berkeley, Museum of Paleontology Collections Database. 
Retrieved from: <http://www.ucmp.berkeley.edu/science/collections.php>. 

Ziesing, Grace H., 1997. Archaeological Investigations of the Vasco Adobe Site, CA-CCO-470H, 
for Vaqueros Project, Alameda and Contra Costa Counties, California, Sonoma State 
University Academic Foundation, Inc., Rohnert Park, prepared for Contra Costa Water 
District, Concord, California, 1997. 

Ziesing, Grace H., 2000 Archaeological Survey Report of 760 Acres and Portions of Fenceline, 
Los Vaqueros Project, Contra Costa County, California, Sonoma State University 
Academic Foundation, Inc., Rohnert Park, prepared for Contra Costa Water District, 
Concord, California, 2000. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-28 February 2009 
Draft EIS/EIR 

Maps: 
1861 Rancho Cañada de los Vaqueros Plat Map. On file at the Northwest Information Center. 

1861 Rancho Los Meganos Plat Map. On file at the Northwest Information Center. 

1862 General Land Office Plat Maps T1N R2E, T1N R3E, T1S R2E, and T1S R3E. On file at 
the Northwest Information Center. 

1871 General Land Office Plat Map T2S R2E. On file at the Northwest Information Center. 

1879  Smith & Elliott (publishers) Map of Contra Costa County and Part of Alameda County. On 
file at the Northwest Information Center. 

USGS (United States Geological Survey) Maps: 
1898 (reprinted 1947) Mt. Diablo Quadrangle Topographic Map. On file at the Northwest 

Information Center. 

1916 Byron Quadrangle, 15' Minute Series (1:62,500) topographic map, surveyed in 1911. 
Retrieved from: <http://bard.wr.usgs.gov/historical/subindex/hist-stockton.html#BYRON>. 

1953 Byron Hot Springs Quadrangle Topographic Map. Photo revised 1968.  

1978 Brentwood Quadrangle Topographic Map.  

1978 Clifton Court Forebay Quadrangle Topographic Map.  

1978 Woodward Island Quadrangle Topographic Map.  

1991 Tassajara Quadrangle Topographic Map.  

4.17 Socioeconomic Effects 
DLRP, 2008. Database, California Department of Conservation, Division of Land Resource 

Protection. Retrieved from: < http://www.conservation.ca.gov/dlrp/Pages/qh_lesa.aspx>. 

DOF, 2007. Estimate-2 California County Population Estimates and Components of Change, 
Table 1, California Department of Finance, Demographic Research Unit, 2007. 

EDD, 2007. Projections of Employment by Industry and Employment, California Employment 
Development Department, Labor Market Information Division. Retrieved on May 2007 
from: <http://www.labormarketinfo.edd.ca.gov/cgi/databrowsing/?PageID=145>. 

EDD, 2008. Historical Data for Unemployment Rate and Labor Rate (Not Seasonally Adjusted), 
Labor Market Information Division, California Employment Development Department, 
2008.  

Contra Costa County, 2007. Crop Report, Department of Agriculture, 2007. 

EPS, 2000. Regional Economic Analysis (Trends, Year 2000 & Beyond), Economic & Planning 
Systems, Inc., November 2000.  

MIG, 2007. IMPLAN Data for Contra Costa County, CA, Minnesota IMPLAN Group, Inc., 
March 2007. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-29 February 2009 
Draft EIS/EIR 

MWH, 2007. Los Vaqueros Reservoir Expansion Labor and Equipment Loads (spreadsheet), 
Montgomery Watson Harza, September 2007. 

Mueller, Mark, 2008. Watershed Supervisor, Contra Costa Water District. Contra Costa Water 
District Inter-Office Memoranda containing watershed visitation revenue data for the 
following quarters: 2nd Quarter 2004, 3rd and 4th Quarters 2006 and Quarters 1 through 4 
for 2007, 2008. 

URS, 2008. Alternatives 1 & 2: Draft Concept Level Construction Cost Estimate (spreadsheet), 
August 2008. 

4.18 Environmental Justice 
Bonekempber, Jeff, 2008. Planner, Alameda County Planning Department, Personal 

communication via telephone, October 3, 2008. 

CEQ, 1997. Environmental Justice Guidance Under the National Environmental Policy Act, 
Council on Environmental Quality 1997. 

CSLC, 2002. Environmental Justice Policy, 2002, California State Lands Commission website 
Retrieved on May 4, 2007 from: <www.slc.ca.gov/policy%20statements/ 
policy_statements_home.htm>. 

CSLC, 2008. California State Lands Commission website. Retrieved on May, 2008 from: 
<http://www.slc.ca.gov/Policy_Statements/Environmental_Justice_Home_Page.html>. 

Federal Register, 1994. Federal Actions to Address Environmental Justice in Minority 
Populations and Low Income Populations. Vol. 59. No. 32. White House, Executive Order 
12898, February 16, 1994. 

Litchney, Seth, 2008. State of California, Governor’s Office of Planning and Research. Personal 
communication via telephone, May 2008. 

MTC, 2001. Regional Transportation Plan Equity Analysis and Environmental Justice Report, 
Metropolitan Transportation Commission, 2001. 

U.S. Census Bureau, 2000a. Hispanic or Latino, and Not Hispanic or Latino by Race, Total 
Population, Census Summary File 1 (SF 1) P4, 2000a. Retrieved on May 3, 2006. 

U.S. Census Bureau, 2000b. Ratio of Income in 1999 to Poverty Level, Census Summary File 3 
(SF 3) P88, 2000. Retrieved on May 3, 2007. 

U.S. Census Bureau, 2007. Housing and Household Economic Statistics Division. Retrieved on 
May, 2008 from: <http://www.census.gov/hhes/www/poverty/threshld/ thresh07.html>. 

4.19 Indian Trust Assets 
DOI, 1995. Departmental Responsibilities for Indian Trust Asset Resources, Departmental 

Manual, U.S. Department of the Interior, 1995. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-30 February 2009 
Draft EIS/EIR 

DOI, 2000. Principles for Managing Indian Trust Assets. Departmental Manual, U.S. Department 
of the Interior, 2000. 

Federal Register, 1994. Government-to-Government Relations with Native American Tribal 
Governments, Memorandum for the Heads of Executive Departments and Agencies 
Vol. 59, No.85, April 29, 1994. 

Reclamation, 2000. Public Review NEPA Handbook, Draft, U.S. Department of the Interior, 
Bureau of Reclamation, 2000. 

4.20 Growth 
ACWD, 2005. Urban Water Management Plan, Alameda County Water District, 2005. 

CCWD, 2005. Urban Water Management Plan, Contra Costa Water District, December 2005. 

CCWD, 2008. Historical Central Valley Project Deliveries to Contra Costa Water District in acre-
feet (1995 to 2006), Contra Costa Water District, 2008.  

DWR, 2008. Historical SWP Deliveries to the South Bay Water Agencies in acre-feet (1995 to 
2006), Personal communication with Curt Spencer, Department of Water Resources, 2008. 

SCVWD, 2005. Urban Water Management Plan, Santa Clara Valley Water District, 
December 2005. 

Reclamation, 2008. Reports of Operations, Historical CVP Deliveries to SCVWD in acre-feet 
(1995 to 2006), U.S. Bureau of Reclamation, Central Valley Operations Office, 2008.  

Zone 7, 2005. Urban Water Management Plan, Alameda County Flood Control and Water 
Conservation District, Zone 7, 2005. 

5. Climate Change Effects 
Bardini, G., Guillen, S., Pierotti, B, Rooks, H., and Sou, S., 2001. Climate Change in California: 

Potential Consequences and Strategies to Cope and Adapt, California Department of Water 
Resources, 2001. 

CEC, 2006. Inventory of California Greenhouse Gas Emissions and Sinks: 1990 to 2004, (Staff 
Final Report), Publication CEC-600-2006-013-SF, California Energy Commission, 2006. 
Retrieved from: < http://www.energy.ca.gov/2006publications/CEC-600-2006-013/CEC-600-
2006-13-SF.PDF>. 

Dettinger, M., Cayan, D., Meyer, M., and Jeton, J., 2004. Simulated hydrologic responses to 
climate variations and change in the Merced, Carson, and American Rivers, Sierra 
Nevada, 1900-2099, Climatic Change 62: 283-317, 2004. 

DWR, 2005a. Water Conditions in California. California Cooperative Snow Surveys 
Bulletin 120, California Department of Water Resources, 2005. 



8. References Cited 
 

Los Vaqueros Reservoir Expansion Project 8-31 February 2009 
Draft EIS/EIR 

DWR, 2005b. California Water Plan Update, 2005, Department of Water Resources Bulletin 
160-05, California Department of Water Resources, December 2005. 

DWR, 2006. Progress on Incorporating Climate Change into Management of California’s Water 
Resources, Technical Memorandum Report, California Department of Water Resources, 
July 2006.  

DWR, 2008. The State Water Project Delivery Reliability Report, 2007, California Department of 
Water Resources, August 2008. 

IPCC, 2007a. Climate Change 2007: Synthesis Report, Fourth Assessment Report, 
Intergovernmental Panel on Climate Change, 2007. 

IPCC, 2007b. Climate Change 2007 – The Physical Science Basis, Contribution of Working 
Group I to the Fourth Assessment Report of the IPCC, Intergovernmental Panel on Climate 
Change, 2007. 

Knowles, N. and D. R. Cayan, 2004. Elevational dependence of projected hydrologic changes in 
the San Francisco Estuary and watershed, Climatic Change 62:319-336, 2004. 

Mote. Declining Snowpack in Western North America, 2005. Bulletin of the American 
Meteorological Society 86(1): 39-49, 2005. 

Miller, N.L., Bashford, K. E., and Strem, E., 2003. Potential impacts of climate change on 
California hydrology. Journal of the American Water Resources Association 39:771-784, 
2003. 

Munk, W., 2002. Twentieth Century Sea Level: An Enigma. Proceedings of the National 
Academy of Sciences, 20(10): 6550-6555, 2002. 

Scripps Institute of Oceanography, 2007. “Climate Crisis” in the West Predicted with Increasing 
Certainty, Press Release, December 17, 2007. 

 Reclamation, 2008. Sensitivity of Future Central Valley Project and State Water Project 
Operations to Potential Climate Change and Associated Sea Level Rise, Appendix R of 
the Operations and Criteria Plan Biological Assessment, U.S. Department of the Interior, 
Bureau of Reclamation, Mid-Pacific Region, August 2008.  

USNWS, 2008. U.S. Temperature and Precipitation Trends. National Weather Service Climate 
Prediction Center, U.S. National Weather Service, 2008. Retrieved from: 
<http://www.cpc.ncep.noaa.gov/trndtext.shtml>.  

 



 



Los Vaqueros Reservoir Expansion Project 9-1 February 2009 
Draft EIS/EIR  

CHAPTER 9 
List of EIS/EIR Preparers 
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TABLE 9-1 (Continued) 
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TABLE 9-1 (Continued) 
LIST OF PREPARERS 

Name Qualifications Participation 

CirclePoint – Public Involvement (cont.) 
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Roy Watson B.S., Construction Management; 38 years 
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Valarie Austin B.A., Art History and English; 5 years 
experience 
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CHAPTER 10 
Glossary 

100-year flood The flood having a one percent chance of being equaled or exceeded 
in magnitude in any given year. Contrary to popular belief, it is not a flood 
occurring once every 100 years. 

acre-foot (AF) The volume of water that would cover 1 acre to a depth of 1 foot. Equal 
to 1,233.5 cubic meters (43,560 cubic feet). 

Action Specific Implementation Plan (ASIP) Document that may serve as a biological assessment for compliance with 
Section 7 of the Federal Endangered Species Act and the natural community 
conservation plan for compliance with the California Endangered Species 
Act and the California Natural Community Conservation Planning Act. 

Alternative Intake Project (AIP) The new CCWD intake, currently under construction and expected to be 
operational in 2010, that is located along Victoria Canal and connected 
to the Old River Pipeline. The maximum capacity of the intake will be 
250 cubic feet per second. 

anadromous fish Fish that spend a part of their lifecycle in the sea and return to freshwater 
streams to spawn. 

appropriation The right to withdraw water from its source. 

Bay Area San Francisco Bay Area 

Bay-Delta San Francisco Bay/Sacramento-San Joaquin estuary. 

beneficial uses Those uses of water as defined in the State of California Water Code 
(Chapter 10, Part 2, Division 2), including but not limited to, agricultural, 
domestic, municipal, industrial, power generation, fish and wildlife, 
recreation, and mining. 

bentonite A clay mineral used in drilling operations; mixed with water to form a gel 
that lubricates the drill bit, helps keep the walls of a borehole intact, and 
helps bring drill cuttings to the surface. 

Biological Opinion Document issued under the authority of the Federal Endangered Species 
Act stating the findings of the U.S. Fish and Wildlife Service and/or National 
Marine Fisheries Service as to whether a federal action is likely to jeopardize 
the continued existence of a threatened or endangered species or result 
in the destruction of adverse modification of critical habitat. 

borrow area An excavated area or pit created by the removal of earth material to be 
used as fill in a different location. 

bromate A chemical compound of bromine that can be formed from the ozonation 
of water containing bromide. A disinfection byproduct of ozone water 
treatment. 

bromide A chemical compound of bromine with another element or radical naturally 
occurring in small concentrations in sea water. Bromides interact with 
disinfection agents used in water treatment to create disinfection byproducts 
that have potential adverse health effects. 
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CALFED Bay-Delta Program (CALFED) Joint federal and state program to address water-related issues in the 
Sacramento-San Joaquin Delta. 

California Environmental Quality Act (CEQA) Act requiring California public agency decision-makers to document and 
consider the environmental impacts of their actions. Also requires an 
agency to identify ways to avoid or reduce environmental damage and to 
implement those measures where feasible. Provides means to encourage 
public participation in the decision-making process. 

CalSim II Agreed upon CVP-SWP implementation of the CalSim model code. 

CalSim model A planning model designed to simulate the operations of the CVP and SWP 
reservoir and water delivery system under current and future conditions; 
predicts how reservoir storage and river flows would be affected based 
on changes in system operations; output is typically used to help assess 
impacts on water supply, water quality, aquatic resources, and recreation. 

Central Valley Project (CVP) Multiple-purpose federal water project operated by the Bureau of 
Reclamation in California extending from the Cascades to the Tehachapi 
Mountains. Consists of 20 dams and reservoirs, 11 powerplants, and 
500 miles of major canals, as well as conduits, tunnels, and related facilities. 
Manages some 9 million acre-feet of water. 

channel Natural or artificial watercourse, with a defined bed and banks to confine 
and conduct continuously or periodically flowing water. 

CNEL Community Noise Equivalent Level adds a 5-dBA “penalty” for the evening 
between 7:00 p.m. and 10:00 p.m. in addition to a 10-dBA penalty between 
10:00 p.m. and 7:00 a.m. See also “decibel (dB)”, below. 

conjunctive use A water management strategy for the coordinated use of groundwater 
and surface water resources. 

consumptive uses The application of water to agricultural, municipal, or industrial uses. 
In contrast, non-consumptive uses would include water dedicated to fish 
and wildlife. 

Contra Costa Canal The 48-mile canal that begins at Rock Slough and travels west to 
Clyde, south to Walnut Creek, and north to Martinez. 

cooperating agency Any federal agency other than the lead agency that has jurisdiction by law 
or special expertise with respect to the environmental impacts expected 
to result from a proposed project. 

criteria air pollutants Pollutants that are the primary focus of regulatory agencies as indicators 
of ambient air quality, which include ozone, carbon monoxide (CO), nitrogen 
dioxide (NO2), sulfur dioxide (SO2), particulate matter (PM), and lead. 
These are the most prevalent air pollutants known to be harmful to human 
health, and extensive documentation on health-effects criteria is available 
for them. 

critical habitat An area designated as critical habitat listed in 50 CFR Parts 17 or 226 
(50 CFR Section 402.02); specific geographic areas, whether occupied 
by special-status species or not, that are determined to be essential for 
the conservation and management of the special-status species, and that 
have been formally described in the Federal Register. 

cryptosporidium A waterborne intestinal parasite of the genus Cryptosporidium that can cause 
the disease cryptosporidiosis in humans and other vertebrates. The disease, 
characterized by vomiting, diarrhea, abdominal cramps, and fever, can be 
severe or fatal to immuno-suppressed individuals. 

cubic foot per second (cfs) A measurement of water flow equivalent to one cubic foot of water 
passing a given point in a second. 
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cultural resource An aspect of a cultural system that is valued by or significantly representative 
of a culture or that contains significant information about a culture. Properties 
such as landscapes or districts, sites, buildings, structures, objects, or cultural 
practices that are usually more than 50 years old and possess architectural, 
historic, scientific, or other technical value. 

cumulative impact For NEPA purposes, defined in Council of Environmental Quality (CEQ) 
regulations as the impact on the environment which results from the 
incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (federal 
or non-federal) or person undertakes such actions. Under CEQA, defined 
as the change in the environment that results from the incremental impact 
of the project when added to other, closely related past, present, and 
reasonably foreseeable probable future projects. 

CVP Improvement Act (CVPIA) This federal legislation, signed into law on October 30, 1992, mandates major 
changes in the management of the Federal CVP; puts fish and wildlife 
on an equal footing with agricultural, municipal, industrial, and hydropower 
uses. 

CVP Operations Criteria and Plan (OCAP) Document that identifies the factors influencing the physical and institutional 
conditions and decision-making process under which the CVP operates. 

CVP Tracy Pumping Plant The CVP pumping plant in the south Delta. 

CVP water As defined by Section 3403(f) of the CVPIA, all water developed, 
diverted, stored, or delivered in accordance with statutes authorizing the 
CVP, in accordance with terms and conditions of water rights acquired 
pursuant to California law; water diverted by CCWD under its CVP 
contract. 

decibel (dB) A unitless measure of sound on a logarithmic scale that indicates the squared 
ratio of sound pressure amplitude to a reference sound pressure amplitude. 
The reference pressure is 20 micro-pascals. An A-weighted dB (dBA) 
is an overall frequency-weighted sound level in decibels that approximates 
the frequency response of the human ear. A measurement that includes 
the low frequency component is denoted by dBL. 

delivered water General term for water provided to CCWD untreated- and treated-water 
customers. 

Delta In this report, “Delta” refers to the delta formed by the Sacramento and 
San Joaquin Rivers. See also “Sacramento-San Joaquin Delta”, below. 

Delta balanced conditions During balanced conditions, Delta inflow and exports are controlled by 
Reclamation and DWR to meet SWRCB environmental and water quality 
standards, the needs of in-Delta diverters, and CVP/SWP exports from 
the Delta. Balanced conditions in the Delta can occur at any time of the 
year, but generally occur during late spring, summer, and fall, or during 
very dry years. 

Delta excess conditions During excess (also known as surplus) conditions, Delta flow requirements 
for water quality and environmental regulations have been met, and excess 
water is available for Delta users. 

Delta inflow The combined water flow entering the Delta at a given time from the 
Sacramento River, San Joaquin River, and other Central Valley tributaries. 

Delta outflow The net amount of water (not including tidal flows) at a given time flowing 
out of the Delta towards the San Francisco Bay. The Delta outflow equals 
Delta inflow minus the water used within the Delta and exported from the 
Delta. 

delta smelt A small, slender-bodied fish with a typical adult size of 2 to 3 inches that 
is found only in the Sacramento-San Joaquin Delta estuary. 
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Delta surplus Under excess conditions in the Delta, surplus water is available to Delta 
users after all environmental protection and water quality regulations have 
been met. 

desalination A process whereby the salt concentration of sea water or brackish water is 
reduced, generally through an advanced form of water treatment. 

dewater To remove water. 

disinfection byproducts (DBPs) Chemical, organic, and/or inorganic substances that can form during 
a reaction of a disinfectant (such as chlorine or ozone) with naturally 
occurring materials in water. 

diversion A location where water is removed from a water body (river, creek, reservoir, 
etc.) for use in another location. 

DNL The 24-hour day and night A-weighted noise exposure level, which accounts 
for the greater sensitivity of most people to nighttime noise by weighting noise 
levels at night (“penalizing” nighttime noises). Noise between 10:00 p.m. and 
7:00 a.m. is weighted (penalized) by adding 10 dBA to take into account the 
greater annoyance of nighttime noises. 

DSM2 The Delta hydrodynamic and salinity model developed by DWR to simulate 
hydrodynamic and mixing processes in the Delta, using upstream river 
flows and salinities, downstream tidal stage and salinity, diversion rates, 
agricultural return flow and seepage rates, and salinities as boundary 
conditions. 

ecosystem A geographically identifiable area that encompasses unique physical 
and biological characteristics. An ecosystem is the sum of the plant 
community, animal community, and environment in a particular region 
or habitat. 

electric and magnetic fields (EMF) Fields of force caused by electric voltage and current around the electric 
wire or conductor when an electric transmission line or any electrical wiring 
is in operation. Magnetic fields exist only when current is flowing. Electric 
fields are present in electrical appliances and cords whenever they are 
plugged in. 

electrical conductivity (EC) A measure of salinity in water. 

endangered species Any species or subspecies of bird, mammal, fish, amphibian, reptile, or plant 
that is in serious danger of becoming extinct throughout all or a significant 
portion of its range. Official federal designations of endangered species 
are made by the USFWS or NMFS and published in the Federal Register. 
Species are listed under the California Endangered Species Act by the 
California Department of Fish and Game. 

Endangered Species Act (ESA) The federal or state acts administered by the USFWS/NMFS and California 
Department of Fish and Game, respectively, to list and protect animal and 
plant species that are listed as threatened or endangered, are formally 
recognized candidates for listing, or are declining to a point where they 
may be listed. 

entrainment The incidental trapping of fish and other aquatic organisms in water diverted 
from streams, rivers, and reservoirs. The process of drawing fish into 
diversions along with water, resulting in the loss of such fish. 

Environmental Impact Report (EIR) A detailed statement (i.e., report) prepared under the California 
Environmental Quality Act by a state or local agency describing and 
analyzing the significant environmental effects of a project and discussing 
ways to mitigate or avoid the effects. 
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Environmental Impact Statement (EIS) An environmental impact document required of federal agencies under the 
National Environmental Policy Act for major projects or legislative proposals 
significantly affecting the environment. Describes the positive and negative 
effects of the proposed action, lists alternative actions, and documents 
the information required to evaluate the environmental impacts of a proposed 
action. 

environmental justice Defined by the U.S. Environmental Protection Agency (EPA) Office of 
Environmental Justice as “the fair treatment and meaningful involvement 
of all people regardless of race, color, national origin, or income with respect 
to the development, implementation, and enforcement of environmental 
laws, regulations, and policies.” Fair treatment means “no group of people, 
including racial, ethnic, or socioeconomic group shall bear a disproportionate 
share of negative environmental consequences resulting from industrial, 
municipal, and commercial operations or the execution of federal, state, 
local, and tribal programs and policies.” 

erosion The gradual wearing away of land by water, wind, and general weather 
conditions; the diminishing of property by the elements. With regard to 
levees specifically: loss of levee material as a result of the effects of 
channel flows, tidal action, boat wakes, and wind-generated waves. 

evapotranspiration  Water losses from the surface of soils and plants. 

expansive soils Soils that shrink and swell as a result of moisture changes. 

export Water diversion from the Delta used for purposes outside the Delta. 

export/inflow (E/I) ratio This requirement of the SWRCB Water Rights Order D-1641 presently 
limits Delta exports by the state and federal water projects to a percentage 
of Delta inflow. In July through January, 65% of inflow can be exported. 
During February through June, months most critical to fisheries, the allowable 
E/I ratio is reduced to 35% to help diminish reverse flows and the resulting 
entrainment of fish caused by south Delta export operations. 

federal P&Gs Principles and Guidelines for federal water studies, published as “Federal 
Economic and Environmental Principles and Guidelines for Water and 
Related Land Resources Implementation Studies” by the U.S. Water 
Resources Council, 1983. 

fish screen Barrier on the front face of a river intake to prevent fish and debris from 
being drawn into the intake. 

floodplain Any land area susceptible to inundation by floodwaters from any source. 

flow The volume of water passing a given point per unit of time. 

groundwater Any water naturally stored underground in aquifers, or that flows though 
and saturates soil and rock, supplying springs and wells. 

habitat The specific area or environment in which a particular type of animal or 
plant lives. 

impingement Contact or collision with a diversion structure (used to describe deleterious 
effects of some diversion facilities on aquatic species). 

Important Farmland Farmland categories mapped by the California Department of Conservation 
Farmland Mapping and Monitoring Program (FMMP). Prime Farmland, 
Farmland of Statewide Importance, Unique Farmland, and Farmland of 
Local Importance are often described together under the term “Important 
Farmland.” 

integrated water resource planning An open and participatory planning process emphasizing least-cost principles 
and a balanced consideration of objectives, infrastructure risk, supply, 
resources and demand management options for meeting water needs. 

L50 The noise level that is equaled or exceeded 50 percent of the specified 
time period. The L50 represents the median sound level. 
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L90 The noise level that is equaled or exceeded 90 percent of the specified 
time period. The L90 is sometimes used to represent the background 
sound level. 

Leq The equivalent sound level is used to describe noise over a specified period 
of time, typically one hour, in terms of a single numerical value. The Leq is 
the constant sound level that would contain the same acoustic energy as 
the varying sound level, during the same time period (i.e., the average 
noise exposure level for the given time period). 

levee An embankment raised to restrict a river to a defined channel. 

liquefaction The process in which soil loses cohesion when subject to seismic activity 
(i.e., shaking). 

Lmax The instantaneous maximum noise level for a specified period of time. 

Los Vaqueros Project CCWD’s 1998 project which included the construction of the Los Vaqueros 
Reservoir and associated facilities, such as the Old River intake and Old 
River, transfer, and Los Vaqueros pipelines. The primary purposes of the 
Los Vaqueros Project are to improve the quality of water supplied to CCWD 
customers, to minimize seasonal water quality changes in delivered water, 
and to improve the reliability of the emergency water supply available 
to CCWD. 

minimum flow Lowest flow in a specified period of time. 

mitigation One or more of the following: (1) avoiding an impact altogether by not 
taking a certain action or parts of an action; (2) minimizing an impact 
by limiting the degree or magnitude of an action and its implementation; 
(3) rectifying an impact by repairing, rehabilitating, or restoring the affected 
environment; (4) reducing or eliminating an impact over time by preservation 
and maintenance operations during the life of an action; and/or 
(5) compensating for an impact by replacing or providing substitute 
resources or environments. 

modeling Computer simulations of natural and man-made water systems used 
to provide a forecast of outcomes for a variety of parameters, such as water 
quality, flow rates, and reservoir levels, under an assumed set of conditions. 

National Environmental Policy Act (NEPA) Act that directs federal agencies to prepare an environmental impact 
statement for all major federal actions that may have a significant effect 
on the environment. States that it is the goal of the federal government 
to use all practicable means, consistent with other considerations of national 
policy, to protect and enhance the quality of the environment. Requires 
all federal agencies to consider the environmental impacts of their proposed 
actions during the planning and decision-making processes. 

neap tide Especially low high tides and high low tides that occur during quarter moons, 
when the gravitational forces of the moon and the sun are perpendicular 
to one another with respect to the Earth. The opposite of a spring tide. 

Notice of Availability (NOA) The notice issued by a local, state, or federal agency to publicly announce 
that a draft environmental impact report or environmental impact statement 
is available for review, pursuant to the California Environmental Quality 
Act and the National Environmental Policy Act, respectively. 

Notice of Intent (NOI) The notice issued by a federal agency to publicly announce its intention 
to prepare an environmental impact statement, pursuant to the National 
Environmental Policy Act. 

Notice of Preparation (NOP) The notice issued by a state or local agency to publicly announce its intention 
to prepare an environmental impact report, pursuant to the California 
Environmental Quality Act. 

Old River intake The CCWD intake located on Old River, with conveyance facilities linked 
to the Contra Costa Canal and Los Vaqueros Reservoir. The maximum 
capacity of the intake is 250 cubic feet per second. 
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opacity The amount of light obscured by particle pollution in the atmosphere. 

peak flow Maximum instantaneous flow in a specified period of time. 

Piezometer A device used to measure ground-water pressure head at a point in 
the subsurface. It can consist of either an vertical open pipe that allows 
the depth to the water in pipe to be measured, or an electronic instrument 
(or less commonly pneumatic or hydraulic) embedded in the ground that 
records hydrostatic pressure. 

Qwest A broad indication of the net direction and quantity of flow in the San Joaquin 
River at Jersey Point. This is only an indicator since net flow is not 
measurable at this location. Considerable tidal exchange at this point is 
not included, because Qwest is an estimate of net flow conditions. A positive 
Qwest indicates the net flow is generally in the downstream direction towards 
San Francisco Bay. A negative number indicates that the net flow is generally 
in the upstream direction to the east. Generally, a positive Qwest is desirable 
for Delta flow circulation, water quality, and fisheries. 

reclamation district A district formed under California State Water Code 50000 et. seq. as 
a way to pay for the costs of reclaiming land for future use. Reclamation 
districts are formed in areas that have been inundated with water, such 
as swamps, salt marshes, or tidelands. 

Record of Decision (ROD) Concise, public, legal document that identifies and officially discloses the 
federal lead agency’s decision following the completion of an environmental 
impact statement. 

recycled water Wastewater that becomes suitable for a specific beneficial use as a result 
of treatment. 

reservoir An artificially impounded body of water. 

responsible agency As per the CEQA Guidelines, a public agency other than the lead agency 
that has discretionary approval over a project. 

riparian area The land adjacent to a natural watercourse such as a river or stream. 
Riparian areas support vegetation that provides important wildlife habitat, 
as well as important fish habitat when sufficient to overhang the bank 
or fall into the water. 

Rock Slough intake The CCWD intake located near the town of Oakley and used to serve the 
Contra Costa Canal. Also referred to as Pumping Plant No. 1. 

Sacramento splittail A somewhat large (40-centimeter full-length) Cyprinid endemic to the 
Sacramento and San Joaquin River systems and other drainages of the 
San Francisco Bay. 

Sacramento-San Joaquin Delta (Delta) The legal Delta, as described in the California Water Code Section 12220, 
generally extends from Sacramento to the north, Tracy to the south, 
Interstate 5 to the east, and Collinsville to the west. The Delta covers 
approximately 738,000 acres. 

salinity The amount of dissolved salts in a given volume of water. 

seawater intrusion The intrusion and mixing of saline or brackish water into a body of freshwater 
(in this case, into the Delta). 

sedimentation The phenomenon of sediment or other fine particulates entering a water 
body, or being disturbed from the bottom of a water body such that they 
move downstream and settle on the substrate in other aquatic areas. 

seiche A wave on the surface of a lake or landlocked bay caused by atmospheric 
or seismic disturbances. 

seismicity The frequency, intensity, and distribution of earthquake activity in a given 
area. 
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siltation Sediment influx either from erosion or sediment carried into a water body 
by inflowing rivers and tributaries. 

soil corrosion The deterioration of metal due to interaction with materials in the soil; 
corrosion generally occurs in soils with high moisture content, high electrical 
conductivity, high acidity, and high dissolved salts. 

South Bay Aqueduct (SBA) A State Water Project facility that conveys water from Bethany Reservoir 
to the South Bay water agencies in Alameda and Santa Clara Counties. 

South Bay water agencies The South Bay water agencies include the three water agencies served 
by the SBA (Alameda County Water District, Santa Clara Valley Water 
District, Alameda County Flood Control and Water Conservation District, 
Zone 7). 

special-status species Federal and state classifications for plant and animal species that are listed 
as threatened or endangered, are formally recognized candidates for listing, 
or are declining to a point where they may be listed.  

spring tide The tide with the most variation in water level, occurring during new 
moons and full moons. This is the time of the highest high tide and the 
lowest low tide. The opposite of a neap tide. 

stage Water surface elevation; the elevation above mean sea level (msl) datum 
(typically measured in feet msl). 

State Water Project (SWP) California’s largest water supply project operated and maintained by the 
California Department of Water Resources that stores surplus water during 
wet periods and later distributes it to areas of need in the San Francisco 
Bay area, northern California, San Joaquin Valley, and southern California. 
SWP facilities include 23 dams and reservoirs, 18 pumping plants, 
4 generating-pumping plants, 5 hydroelectric power plants, and 
approximately 600 miles of canals and pipelines. 

stormwater Untreated surface runoff into a body of water during periods of precipitation. 

Stormwater Pollution Prevention Plan 
(SWPPP) 

Required to be developed and implemented when an entity is obtaining 
a General Permit under the National Pollutant Discharge Elimination System 
(NPDES). The SWPPP has two major objectives: (1) to help identify the 
sources of sediment and other pollutants that affect the quality of stormwater 
discharges, and (2) to describe and ensure the implementation of best 
management practices to reduce or eliminate sediment and other pollutants 
in stormwater as well as non-stormwater discharges. 

subsidence A decrease in ground surface elevation in the Delta, which results primarily 
from peat soil being converted into gas. 

SWP Harvey O. Banks Pumping Plant The SWP export pumping plant in the south Delta. The plant is located 
downstream of Clifton Court Forebay. 

take Defined in the Federal Endangered Species Act as “…harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage 
in any such conduct” on special-status species covered under the Act. 

terrestrial species Types of species of animals and plants that live on or grow from the land. 

threatened species Legal status afforded to plant or animals species that are likely to become 
endangered within the foreseeable future throughout all or a significant 
portion of their range, as determined by the U.S. Fish and Wildlife Service 
or NMFS for federal species and by the California Department of Fish and 
Game for state species. 

tidal flow Water movements caused by tidal forces (i.e. gravitational); used to describe 
the movement of water in Delta channels caused by tidal level variations 
propagating from San Francisco Bay. 

total Delta inflow See Delta inflow. 
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total organic carbon (TOC) A measure of organic matter content in water, which plays a significant 
role in aquatic ecosystems and has direct implications to drinking water 
treatment, including the potential for formation of disinfection byproducts. 

treated water Water treated at a water treatment plant and delivered to municipal and 
industrial customers. 

turbidity A measure of the cloudiness of water caused by the presence of suspended 
matter. Turbidity in natural waters may be composed of organic and/or 
inorganic constituents, and has direct implications to drinking water 
treatment. 

unregulated tributary A tributary stream that does not have a reservoir or other feature used to 
restrain or control flows. 

uplands The area on the landward side of the tidal marsh, where the land surface 
is not inundated by even the highest tides. 

water right A legal entitlement, granted as a permit or license from the California State 
Water Resources Control Board, authorizing water to be diverted from 
a specified source and put to beneficial, nonwasteful use. 

water use efficiency Refers to actions or activities that lead to sustainable or renewable uses 
of water and includes water conservation, water recycling and desalination. 

waters of the U.S. As defined in the Clean Water Act Section 404, waters of the U.S. applies 
only to surface waters, rivers, lakes, estuaries, coastal waters, and wetlands. 
Not all surface waters are legally waters of the U.S. Generally, those 
waters include interstate waters and tributaries, intrastate waters and 
tributaries used in interstate and/or foreign commerce, territorial seas 
at the cyclical high-tide mark, and wetlands adjacent to the above. 

watershed A region or area that ultimately drains to a particular watercourse or body 
of water. 

wetland A zone that is periodically or continuously submerged or has high soil 
moisture, has aquatic and/or riparian vegetation components, and is 
maintained by water supplies significantly in excess of those otherwise 
available through local precipitation. 

Williamson Act The California Land Conservation Act of 1965, commonly known as the 
Williamson Act, enables local governments to enter into contracts with 
private landowners for the purpose of restricting specific parcels of land 
to agricultural or related open space use for 10 years. In return, landowners 
receive property tax assessments that are based on farming and open space 
uses as opposed to full market value. 

X2 An index used to assess the location of, and thus the movement of, salinity 
inland from the ocean to the Delta. Used by regulatory agencies to establish 
estuarine habitat objectives, it is defined as the distance in kilometers 
from the Golden Gate Bridge to the point at which 2 parts-per-thousand 
salinity is found at any given time. 
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