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GROUNDWATER HYDROLOGY 

The Yolo Bypass Wildlife Area is contained within the Sacramento Valley Groundwater Basin. Within this 
Groundwater Basin, the Yolo Bypass and Yolo Bypass Wildlife Area are located on the eastern edge of the Yolo 
and Solano Subbasins as mapped in DWR Groundwater Bulletin 118 as shown by Exhibit 3.4-16. 

 
Source: DWR Groundwater Bulletin 118 2004 

 
Groundwater Subbasins According to DWR Bulletin 118  Exhibit 3.4-16 
 

Yolo Subbasin 

The Yolo Subbasin is located primarily within Yolo County, bounded on the east by the Sacramento River, on the 
west by the Coast Range, on the north by Cache Creek, and on the south by Putah Creek. The Subbasin slopes 
gently from west to east with elevations ranging from 400 feet in the west to near sea level on the eastern edge. 

The hydrogeologic formations relevant to the Yolo Bypass include flood basin deposits and recent stream channel 
deposits. The flood basin deposits consist of silts and clays and are generally between 100–150 feet thick with low 
permeability. The recent stream channel deposits consist of unconsolidated silt, fine- to medium-grained sand, 
gravel and cobbles (embedded in finer material) and are generally up to 150 feet thick with high permeability. 
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The channel deposits occur along the Sacramento River, Cache Creek, and Putah Creek and often lie above the 
saturated zone. 

The subsurface flow within this Yolo Subbasin is obstructed from east to west by an anticlinal ridge oriented 
northwest to southeast. Subsurface outflow sometimes moves from the Yolo Subbasin into the Solano Subbasin to 
the south. Subsurface flow may also move beneath the Sacramento River to exchange with the South and North 
American River Subbasins. 

Groundwater levels are impacted by periods of drought due to increased pumping and less surface water recharge, 
but recover quickly during wet years. Long term trends do not indicate any substantial decline, with the exception 
of localized pumping depressions in the vicinity of Davis, Woodland, and the Dunnigan/Zamora areas. 

SOLANO SUBBASIN 

The Solano Subbasin is bounded by Putah Creek to the north, the Sacramento River to the east, the North 
Mokelumne River to the southeast, and the San Joaquin River to the south. Elevations range from 120 feet in the 
northwest to sea level in the south. 

The relevant hydrogeologic formations are similar to those of the Yolo Subbasin and occur along the Sacramento, 
Mokelumne and San Joaquin rivers and the upper reaches of Putah Creek. In the southern Delta region, the flood 
basin substrate contains a high proportion of peat, attesting to thousands of years of inundation. Over the past 
150 years, as Delta islands have been drained and converted to agricultural use, the peat soils have subsided 
substantially. 

The general subsurface flow direction is from northwest to southeast. Water level trends are similar to that of the 
Yolo Subbasin, but with large pumping depressions between Davis and Dixon. 

3.4.3 WATER QUALITY 

This section analyzes current water quality conditions in the Yolo Bypass Wildlife Area including the Yolo 
Bypass associated canals, Cache Creek, Willow Slough, Putah Creek and more generally in the greater 
Sacramento River drainage and Delta. Waters within and downstream of the Yolo Bypass Wildlife Area 
(i.e., Yolo Bypass) serve several beneficial uses, each of which has water quality requirements and concerns 
associated with it. These beneficial uses include habitat for fish and aquatic organisms, as well as a source of 
water for municipal, agricultural, recreational, and industrial uses. Water quality variables of particular concern in 
the Yolo Bypass are discussed in detail below. 

GENERAL WATER QUALITY 

Water quality in the Yolo Bypass, and more specifically the Yolo Bypass Wildlife Area, is influenced by a 
number of sources and processes. During flood events, water enters the Bypass from the Sacramento, Feather, and 
American rivers via the Fremont and Sacramento weirs. Other major inputs to the Bypass include, from north to 
south, the Knights Landing Ridge Cut (i.e., Colusa Basin Drain), Cache Creek, Willow Slough, and Putah Creek. 
Urban stormwater runoff and wastewater treatment facility discharges come from the University of California 
Davis campus and the cities of Davis and Woodland (City of Woodland 2005). 

Basin Plan Beneficial Uses 

Beneficial uses of water in the Yolo Bypass are legally designated by the Central Valley Regional Water Quality 
Control Board (Central Valley RWQCB) in the Sacramento-San Joaquin River Basin Plan (Basin Plan) (Central 
Valley RWQCB 1998). Beneficial use designations determine the applicable water quality objectives. In addition 
to the beneficial uses for the Yolo Bypass, there are additional and different beneficial uses for the water bodies in 
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and near the Bypass and/or Yolo Bypass Wildlife Area such as Cache Creek, Putah Creek, and the Delta. 
Consequently these additional beneficial uses are also considered. Between these water bodies, almost every 
beneficial use designation applies. The various beneficial uses include: 

► Agricultural Supply, 
► Water Contact Recreation, 
► Non-contact Water Recreation, 
► Warm Freshwater Habitat, 
► Cold Freshwater Habitat, 
► Spawning, and  
► Wildlife Habitat. 

An additional beneficial use, municipal and domestic supply does not apply to the Bypass but does apply to Cache 
Creek and Putah Creek upstream and to the Delta downstream. 

Impaired Water Bodies 

Under Section 303(d) of the Clean Water Act (CWA), states are required to develop lists of water bodies that 
would not attain water quality objectives after implementation of required levels of treatment by point source 
dischargers (municipalities and industries). 

Section 303(d) requires that the state develop a total maximum daily load (TMDL) for each of the listed 
pollutants. The TMDL is the amount of loading that the water body can receive and still be in compliance with 
water quality objectives. The TMDL is also a plan to reduce loading of a specific pollutant from various sources 
to achieve compliance with water quality objectives. The TMDL prepared by the state must include an allocation 
of allowable loadings to point and nonpoint sources, with consideration of background loadings and a margin of 
safety. The TMDL must also include an analysis that shows the linkage between loading reductions and the 
attainment of water quality objectives. EPA must either approve a TMDL prepared by the state or disapprove the 
state’s TMDL and issue its own. After implementation of the TMDL, it is anticipated that the problems that led to 
placement of a given pollutant on the Section 303(d) list would be remediated. 

The Yolo Bypass is not listed as impaired; however, TMDLs are in various stages of development and 
implementation for water bodies both upstream and downstream of the Yolo Bypass Wildlife Area (Table 3.4-3). 

Sacramento River–Yolo Bypass and Associated Canals 

Water quality of the Sacramento River is closely monitored to assess suitability for potable, agricultural, and 
wildlife/fisheries uses. Water quality of the Sacramento River, from Knights Landing to the Delta, was 
determined to be impaired by diazinon, mercury, and unknown toxins by the U.S. Environmental Protection 
Agency (USEPA) under Section 303(d) of the CWA (U.S. Environmental Protection Agency 2003). In 2003, the 
Central Valley RWQCB adopted a TMDL limit on discharges of diazinon to the Sacramento and Feather rivers 
(Central Valley RWQCB 2003). TMDLs for mercury and other toxins are currently under development. 
Pesticides from agricultural use are also contaminants of concern to water quality of the Sacramento River. 
Maximum concentration levels (MCLs) for pesticides such as thiobencarb and molinate have been developed by 
the Central Valley RWQCB (Yolo County Water Resources Assessment 2004). 

To determine the effect of incoming discharges on water quality of floodwaters within the Yolo Bypass and the 
Sacramento River, the U.S. Geological Survey (USGS) conducted studies during 2000 and 2004–2005 (the 2004–
2005 focused specifically on pesticides in water and sediment) (Schemel et al. 2002; Smalling et al. 2005). 
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Table 3.4-3 
Clean Water Act Section 303(d) List of Impaired Waters Associated with the Yolo Bypass 

Water Body Pollutant / Stressor Priority Potential Source(s) TMDL Status 
Sacramento River (Red 
Bluff to Knights Landing) 

Unknown toxicity Low Unknown No activity 

Diazinon1 High Agriculture Adopted 

Mercury Medium Resource extraction No activity 

Sacramento River (Knights 
Landing to the Delta) 

Unknown toxicity Low Unknown No activity 

Diazinon1 High Agriculture, Urban 
Runoff/Storm Sewers 

Adopted 

Group A Pesticides Low Agriculture No activity 

Mercury Medium Resource extraction No activity 

Feather River (Lake 
Oroville Dam to 
Confluence with 
Sacramento River) 

Unknown toxicity Low Unknown No activity 

Azinphos-methyl Medium Agriculture No activity 

Carbofuran/Furadan Low Agriculture No activity 

Diazinon Medium Agriculture Adopted 

Group A Pesticides Low Agriculture No activity 

Malathion Low Agriculture No activity 

Methyl Parathion Low Agriculture No activity 

Molinate/Odram Low Agriculture – irrigation 
tailwater 

No activity 

Colusa Basin Drain 

Unknown Toxicity Low Agriculture No activity 

Mercury Medium Resource extraction 2nd draft staff 
completed 

Cache Creek 

Unknown toxicity Low Unknown No activity 

Lower Putah Creek Mercury Low Resource extraction No activity 

Mercury Medium Resource extraction Draft staff report 
complete 

Unknown toxicity Low Unknown No activity 

Chlorpyrifos and 
Diazinon 

High Agriculture, Urban 
Runoff/Storm Sewers 

Draft staff report 
in progress 

DDT Low Agriculture No activity 

Delta (eastern portion) 

Group A pesticides Low Agriculture No activity 
1 Recommended for delisting 
Source: City of Woodland 2005; Central Valley RWQCB 2002 
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Sampling of physical and chemical parameters in 2000 during high flows where runoff from agricultural fields 
and tributaries were deposited to the Bypass concluded that, after initial draining of the floodplain after a large 
storm, the concentration of chemical contaminants within the Bypass is influenced directly by discharges from 
Cache Creek and the Knights Landing Ridge Cut. High concentrations of nutrients and contaminants, perhaps 
from abandoned mines and agricultural fields, were detected at discharge points from these sources. Spring rains 
flushed accumulated nutrients to the tidal area of the Sacramento River. The study recommended the addition of 
fresh water to perennial reaches of the Bypass to increase habitat quality for aquatic species (Schemel et al. 2002). 
The City of Woodland discharges its wastewater effluent to the Tule Canal, which flows to the Yolo Bypass. 

Sampling conducted during 2004–2005 resulted in the detection of thirteen current-use pesticides in surface water 
samples collected during the study. The highest pesticide concentrations detected at the input sites to the Bypass 
corresponded to the first high-flow event of the year. The highest pesticide concentrations at the two sites sampled 
within the Bypass during the early spring were detected in mid-April following a major flood event as the water 
began to subside. The pesticides detected and their concentrations in the surface waters varied by site. The highest 
number of pesticides was detected in the suspended sediments compared with bed sediments and surface water. 
With the exception of a few compounds, the same pesticides were detected in the sediment and the water, and 
correlate with the agricultural use in each of the different watersheds. Measured pesticide concentrations varied by 
site/source watershed; however, Knights Landing Ridge Cut (i.e., Colusa Basin Drain) and Willow Slough 
generally appeared to have the highest concentration inputs into the Bypass (Smalling et al. 2005). 

Cache Creek 

Erosion and groundwater discharge from marine sediments have resulted in release of boron and mercury to the 
Cache Creek watershed. Mercury contamination from past mining activities, erosion of naturally occurring 
mercury latent soils, geothermal springs, and atmospheric deposition near Clear Lake and at tributaries to Cache 
Creek have contaminated sediments and water (Central Valley RWQCB 2004). Elevated quantities of mercury 
travel through the creek channel during high flows. Consequently, mercury has been detected in the Yolo Bypass. 
The Cache Creek watershed is a significant source of mercury in the Sacramento-San Joaquin Delta (Central 
Valley RWQCB 2004). The Central Valley RWQCB adopted a TMDL to limit discharges of mercury to Clear 
Lake and Cache Creek. A fish consumption advisory is in effect for Clear Lake fish to protect human health due 
to concerns of bioaccumulation of mercury in fish tissue (Office of Environmental Health Hazard Assessment 
1994). Clear Lake is also listed as impaired by elevated levels of nutrients. Cache Creek is also impaired by 
unknown toxicity (U.S. Environmental Protection Agency 2003). 

Boron concentrations typically range from 0.7 milligrams per liter (mg/L) in the spring to 2.2 mg/L in the winter, 
and the average concentration during the irrigation season is less than 1.0 mg/L (Yolo County Water Resources 
Assessment 2004). 

Willow Slough 

The Yolo County RCD is initiating a program to monitor suspended sediment, nutrient, and water level at  
4–6 sites along Willow Slough. Previous monitoring studies conducted by the County Department of Health 
Services and UCD noted invertebrate and algae impairment from unknown causes and sources. The City of Davis 
discharges its treated wastewater effluent to Willow Slough Bypass. The Central Valley RWQCB requires 
municipal dischargers such as the City of Davis to regularly perform effluent and receiving water toxicity testing 
for invertebrates and algae. Pesticide concentrations in Willow Slough waters have been measured to be above 
other Bypass tributary water bodies (Smalling et al. 2005). 

Putah Creek 

Much like the Cache Creek watershed, the Putah Creek watershed contains high concentrations of mercury and 
boron. During low flows in summer months, Putah Creek flow is dominated by effluent downstream of UCD 
wastewater treatment plant outfall. Lower Putah Creek, downstream of Lake Solano, is listed as impaired by 



 

Yolo Bypass Wildlife Area Land Management Plan  EDAW 
California Department of Fish and Game 3.4-31 Geomorphology, Hydrology, and Water Quality 

mercury (originating from old mines in the upper watershed) on the US EPA 303(d) list (U.S. Environmental 
Protection Agency 2003). Water temperature monitoring by UCD documented seasonal warming profiles 
downstream of the Putah Diversion Dam (PDD), diurnal temperature fluctuations, and localized thermal 
stratification (Yolo County Water Resources Assessment 2004). Pesticide concentrations in Putah Creek were 
generally low relative to other sites in the 2004–2005 study. The only exception was concentrations measured in 
bed sediments, which were higher than at most other locations (Smalling et al. 2005). 

Knights Landing Ridge Cut (Colusa Basin Drain) 

The Colusa Basin Drain (Drain) watershed comprises nearly 1,620 square miles in the Sacramento Valley, and 
includes portions of Glenn, Colusa, and Yolo counties. There are 32 ephemeral streams that convey storm runoff 
to the Drain. The Drain is an artificial channel designed to convey irrigation drainage to the Knights Landing 
outfall gates for discharge into the Sacramento River. When the water level in the river exceeds the water level in 
the Drain, Drain water discharges into the Knights Landing Ridge Cut directly into the Yolo Bypass. The Knights 
Landing Ridge Cut, which consists of two excavated channels with a center island, has a discharge capacity of 
approximately 20,000 cfs. Water from the Drain is pumped into the Ridge Cut for irrigation at other times of the 
year, providing additional water into the upper Bypass during the summer-fall period. The Drain is listed as a 
water quality impaired water body due to a number of agricultural pesticide-related pollutants (Table 3.4-3) 
(Central Valley RWQCB 2002). Pesticide concentrations (in the 2004–2005 study) in Drain water were high 
relative to all other sample sites (Smalling et al. 2005), consistent with the impairment listing status noted above. 

As discussed in Section 3.1 above, proposals have been developed to divert additional water from the Drain into 
the Yolo Bypass on a more continuous year-round basis. This potential project could have water quality 
implications for the Yolo Bypass Wildlife Area. 

Groundwater Quality 

Groundwater in the Yolo Basin is characterized by the presence of sodium magnesium, calcium magnesium, 
and/or magnesium bicarbonate. The groundwater quality is characterized as good for agricultural and municipal 
uses, although it is hard to very hard overall. Elevated concentrations of selenium, nitrate, and boron have been 
detected in groundwater along Cache Creek and the Cache Creek Settling Basin area. Brackish and saline waters 
are found in water bearing units underlying the Tehama Formation (California Department of Water Resources 
2004). According to monitoring conducted in the Yolo Subbasin beneath the City of Davis and University of 
California, average concentrations of arsenic in the Tehama formation below 600 feet below ground surface are 
0.04 mg/L (Yolo County Water Resources Assessment 2004.) This value exceeds the USEPA MCL of 0.01 mg/L 
that became effective as of January 23, 2006 (U.S. Environmental Protection Agency 2005). The existing 
California MCL for arsenic is 0.05 mg/L, as stated in the California Code of Regulations (Section 64431 - 
Maximum Contaminant Levels-Inorganic Chemicals). 

POLLUTANTS OF CONCERN 

Larry Walker Associates completed an evaluation of water quality conditions as a component of a water quality 
management plan for the Yolo Bypass (City of Woodland 2005). This plan included identification of pollutants of 
concern (POC) for the Bypass. POCs identified in the plan are consistent with many of those identified in the 
discussions above. 

Yolo Bypass Water Quality Management Plan 

The objective of the project was to develop a comprehensive water quality management plan for the Bypass. 
The general steps followed to develop the plan were to (City of Woodland 2005): 

► Identify through review of existing information and stakeholder input current POCs for the Bypass; 
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► Conduct surface water quality monitoring to help quantify POCs and their major sources; 

► Identify and evaluate effective, implementable control measures for reducing POC concentrations and loads; 

► Investigate, if necessary, the applicability of current water quality criteria for the POCs and the feasibility of 
developing site-specific objectives (SSOs); 

► Involve stakeholders regarding POCs and potential control measures; and 

► Produce a Water Quality Management Plan containing a recommended implementation program to address 
POCs that are degrading surface water quality. 

The POCs were identified by stakeholders after a cursory review of available data. The identified POCs were then 
monitored over a one-year period. Based on these monitoring results and stakeholder input, the POCs were 
prioritized as shown in Table 3.4-4. 

Table 3.4-4 
Yolo Bypass Water Quality Management Plan Pollutants of Concern 

Priority Pollutant of Concern 
High Medium Low 

Bacteria 
   Total coliform 
   Fecal coliform 
   E. coli 

X   

Boron X   
Metals    
   Aluminum X   
   Chromium   X 
   Copper   X 
   Lead   X 
   Mercury X   
   Selenium   X 
Nitrate   X 
Organic Carbon 
   Total organic carbon 
   Dissolved organic carbon 

 X  

Pesticides and Herbicides    
   OCs (DDE and DDT)  X  
   OPs (Chlorpyrifos and Diazinon)  X  
   Carbamates (Diuron and Methomyl)   X 
Salinity X   
Total Suspended Solids (TSS)   X 

Source: City of Woodland 2005 
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The discussion below focuses on high priority pollutants of concern identified in the water quality management 
plan that are also concerns related to management at the Yolo Bypass Wildlife Area. 

Mercury 

One water quality variable of particular concern regarding management activities at the Yolo Bypass Wildlife 
Area is methylmercury. Mercury occurs as a result of both natural and anthropogenic sources in the environment 
and continually cycles in the aquatic environments of the Sacramento River and San Joaquin River basins and 
Delta. The cycle involves different chemical forms and/or species of mercury as a result of both chemical and 
biological reactions in aerobic and anoxic microenvironments. On a world wide scale, mining sources are 
geographically localized and generally small but, in California’s Central Valley, they are of great importance 
(Jones and Slotten 1996). 

Historic gold-mining practices created the primary source of mercury in northern California rivers and the Delta. 
The mountain ranges that surround California’s Central Valley and drain into the Sacramento and San Joaquin 
watersheds contain extensive mineral deposits. Discovery of gold deposits in the Sierra Nevada stimulated the 
California Gold Rush in 1848, and an abundance of mercury from hundreds of mercury mines in the Coast 
Ranges facilitated the rapid historic proliferation of gold-mining operations that used the mercury-amalgamation 
process to extract gold (Alpers and Hunerlach 2000). Hundreds of hydraulic gold-placer mines operated on the 
east side of the Central Valley (e.g., Feather River watershed). About 100,000 metric tons of mercury was 
produced by mercury-mining operations in the Coast Ranges, and about 12,000 metric tons of this were used in 
gold mining in California, with annual losses at mine sites ranging from about 10 to 30 percent of the mercury 
used (Alpers and Hunerlach 2000). Mercury mines in the Cache Creek and Putah Creek watersheds (both 
upstream of the Yolo Bypass) supplied much of the mercury amalgam for gold mining in the Sierras and other 
industrial uses. The majority of Coast Range mercury mines that supplied this practice has since been abandoned 
and remains unreclaimed. As a result of these two activities, bulk mercury contamination exists today on both 
sides of the Central Valley (Jones and Slotten 1996) and within the Yolo Bypass. A large proportion of the loads 
of mercury and methyl mercury in San Francisco Bay and the Delta are thought to originate in Cache Creek and 
pass through the Yolo Bypass (Domagalski et al. 2002). 

Methylation of mercury is the key step in the entrance of mercury into the food web. Nearly 100% of the mercury 
that bioaccumulates in fish tissue is methylated. The rates of methylation are influenced by the bioavailability of 
inorganic mercury to methylating bacteria, the concentration and form of inorganic mercury, and the distribution 
and activity of methylating (i.e., sulfate-reducing) bacteria (Jones and Slotten 1996; Heim et al. 2003). Solid 
phase methylmercury concentrations vary seasonally; with the highest concentrations tending to occur during late 
spring and summer (Heim et al. 2003). 

Gill et al. (2002) found that sediments appear to be a net source of methylmercury into the water column. Sinks or 
losses of total mercury and methylmercury include volatilization, sequestration (i.e., storage) in local soil, and 
biological uptake (i.e., accumulation in organisms’ tissues). Demethylation of methylmercury is considered likely 
to be the major loss mechanism for this form. Stephenson et al. (2002), who employed a mass balance approach, 
suggests that the Delta is a sink for methyl mercury, due to photodemethylation (i.e., process of demethylation of 
mercury through sunlight exposure) or storage via bioaccumulation. Slotton et al. (2003) suggests that inorganic 
mercury newly delivered from upstream sources is more readily methylated and bioaccumulated than is inorganic 
mercury stored in the Delta and lower tributaries. 

Wetlands support methylation processes and may export methylmercury to surrounding channels (Heim et al. 
2003), however, recent research shows that there is still much to learn about methylmercury production and 
export processes from wetlands. Recent studies in the Delta indicate that some wetlands import and some export 
methylmercury (Stephenson, pers. comm., 2006). Two almost identical wetlands on Twichell Island that differ in 
depth and channel structure produce very different amounts of methylmercury (Stephenson, pers. comm., 2006). 
Biological findings indicate no distinct localized increase in net methylmercury bioaccumulation in wetlands 
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versus adjacent upland areas within Delta subregions (Slotten et al. 2003). Some of the most well developed, 
highly vegetated wetland tracts have exhibited reduced levels of localized net mercury bioaccumulation (Slotten 
et al. 2003). Recent DFG studies indicate that permanent wetlands could serve as demethylation ponds for water 
draining from seasonal wetlands, where methyl mercury levels are increased (Stephenson, pers. comm., 2008). 

Additionally, recent findings on methylmercury production rates suggest that there may be an inverse relationship 
between environmental conditions that support high concentrations of biologically available mercury 
(e.g., relatively clean inorganic sediments [typically not associated with wetlands]) and those that support high 
sulfate reduction rates (e.g., oxic-anoxic sediment interface with relatively high amounts of organic material 
[typically associated with wetlands]) (Marvin-DiPasquale, pers. comm., 2005). These results suggest that wetland 
restoration may result in localized mercury bioaccumulation at levels similar to, but not necessarily greater than, 
levels within their surrounding subregion. 

Mercury research from the Delta and tributaries consistently indicates that sediment methylmercury 
concentrations, methylmercury formation and demethylation, organism uptake and bioaccumulation, and mass 
flux of methylmercury transfer from sediment to water are highly dynamic processes that can vary considerably, 
depending on the land use/community type (e.g., wetlands/marsh, agriculture, open water), location in the region, 
and a host of other factors (e.g., hydrologic factors, salinity, pH, temperature, organic matter, temporal-seasonal 
conditions) (Jones and Slotten 1996, Foe 2002, Gill et al. 2002, Stephenson et al. 2002, Choe and Gill 2003, 
Choe et al. 2003, Davis et al. 2003, Foe et al. 2003, Heim et al. 2003, Slotten et al. 2003, Wiener et al. 2003). 

As discussed in Section 3.1.4, the Central Valley Regional Water Quality Control Board is developing a Total 
Maximum Daily Load (TMDL) for methyl and total mercury in the Sacramento-San Joaquin Delta. This action 
could affect the management of the Yolo Bypass Wildlife Area. 

Toxic Chemicals 

Toxic chemicals including pesticides have impaired water quality in many Central Valley and Delta waterways 
and have recently been studied in the Yolo Bypass (Smalling et al. 2005). High concentrations of some metals 
from point and nonpoint sources appear to be ubiquitous in these waterways. In addition to mercury (discussed 
above), high levels of other metals (i.e., aluminum, copper, cadmium, and lead) in Central Valley and Delta 
waters are also of concern. Additionally, in localized areas of the Delta, fish tissues contain elevated levels of 
dioxin as a result of industrial discharges (State Water Resources Control Board 1999). 

As discussed above, pesticides are found throughout the waters and bottom sediments of the Bypass. The more 
persistent organochlorine pesticides (e.g., DDT) are generally found throughout the system at higher levels than 
the less persistent organophosphate compounds (e.g., diazinon). Pesticides have concentrated in aquatic life in the 
Delta, and the long-term effects are unknown. The effects of intermittent exposure of toxic pesticide levels in 
water and of long-term exposure to these compounds and combinations of them are likewise unknown (State 
Water Resources Control Board 1999). 

Salinity 

High salts content in water potentially impacts productivity of agricultural crops and may create problems for 
seasonal wetlands. Local groundwater aquifers are relatively high in salts content (City of Woodland 2005). 
Because the Yolo Bypass Wildlife Area relies primarily on surface water for irrigation and flooding, high salt 
content groundwater is not as much of a concern. Prior to the construction of Shasta Dam, salinity was indeed 
more of an issue in the Yolo Basin with saline conditions being reported in the vicinity of County Road 155. 
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Bacteria 

The bacteriological quality of Bypass waters, as measured by the presence of coliform bacteria, varies depending 
upon the proximity of waste discharges and land runoff. Bacteria are not a primary water quality concern at the 
Yolo Bypass Wildlife Area. 

Selenium 

Varying concentrations of selenium have been found naturally occurring in soils in California’s Central Valley 
and can be found in high concentrations in agricultural drain water. The two primary agricultural drains 
discharging to the Yolo Bypass, Knights Landing Ridge Cut and Willow Slough Bypass, have been measured to 
have relatively high total and dissolved selenium concentrations and have been identified as low priority 
pollutants of concern (see Table 3.4-4) (City of Woodland 2005). The City of Davis conducts ongoing food chain 
and avian egg monitoring for selenium bioaccumulation. No adverse effects have been detected during the last 7 
years of monitoring (City of Davis, unpublished data) Some of the effects on organisms when selenium is present 
in aquatic environments are reproductive dysfunction, deformities, anemia, and death in many species of birds, 
fish, and mammals (Amweg et al. 2003). 

Boron 

Boron is an essential element for plant growth and is needed in relatively small amounts; however, if present in 
amounts appreciably greater than needed, it can become toxic. Boron toxicity can affect nearly all crops and 
vegetation types but, like salinity, there is a wide range of tolerance among crops (City of Woodland 2005). 
Currently, boron is not of primary concern to agricultural and/or wetland management at the Yolo Bypass 
Wildlife Area. However, boron concentrations do have the potential to effect management if concentrations 
increase. 

A reconnaissance investigation (Setmire et al. 1990) conducted at the Salton Sea under the Department of the 
Interior’s National Irrigation Water Quality Program (NIWQP) identified boron as a contaminant of concern for 
wildlife. A more detailed study, conducted as a follow-up found that ruddy duck liver concentrations of boron 
increased during the course of their winter stay at the Salton Sea (Setmire et al. 1993). Additionally, laboratory 
studies with mallards indicate that reproductive impacts can occur at dietary concentrations of boron that have 
been found in waterfowl food items in the San Joaquin Valley (Smith and Anders 1989). 




