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Comments - Sites Reservoir Draft EIR/EIS

I am providing to you my comments in response to the Draft Environmental Impact Report/Environmental Impact
Statement for the Sites Reservoir Project, State Clearinghouse #2001112009.  The comments are contained in the
attached file. 

The draft EIR/EIS fails to discuss the high concentrations of a number of metals in the source waters to the
proposed project, and, even more important, does not discuss water quality in the proposed reservoir.  Water
quality in the proposed reservoir will mimic that of the source waters, and hence the reservoir will have
concentrations of a large number of metals that exceed many water quality criteria and standards.  The high
concentrations of metals likely to occur in the proposed reservoir will impact most, if not all, beneficial uses of the
proposed project, including agricultural water supply, wildlife and fisheries, and drinking water supplies for
communities that divert water from the Sacramento River, making the project potentially infeasible.
The water quality section (Chapter 7) must be completely rewritten with an objective analysis of the data and
potential adverse impacts to water quality both within the reservoir and to downstream resources in the Sacramento
River.  Subsequently, the aquatic biological resources (chapter 12), terrestrial biological resources (chapter 14),
recreation resources (chapter 21), public health and environmental hazards (chapter 28), and cumulative impacts
(chapter 35) sections of the draft EIR/EIS must reassess impacts from the adverse water quality expected from the
proposed project.  Following these re-analyses, re-circulation of the draft EIR/EIS is necessary with appropriate
disclosure information about the potential impacts from metals to water quality and its effects on agricultural water
supply, wildlife and fisheries, and drinking water supplies.

I am qualified to provide these comments since my background is in water quality, as former Chief of the Water
Quality and Biology Section of the Northern District of DWR in Red Bluff.

If you have any questions, please contact me via email at chicojerry@yahoo.com.
 

Sincerely,
 
 
 
Jerry Boles

Jerry Boles <chicojerry@yahoo.com>

Thu 11/16/2017 10:33 AM

To:EIR-EIS-Comments <eir-eis-comments@sitesproject.org>;

 1 attachment

Comments to EIREIS.docx;
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Comments on Draft EIR Sites Reservoir Project: Chapter 7 Surface Water Quality   

An EIR is supposed to be a disclosure document that provides information on the 
benefits as well as potential impacts from a proposed project.  Section 7 - Surface 
Water Quality does not disclose potential significant adverse issues which have serious 
ramifications for the viability of the proposed project, but rather ignores or misconstrues 
available data and reports to incorrectly conclude that there are no significant water 
quality impacts associated with the proposed project.  The EIR claims to have evaluated 
post-project impacts to the Sacramento River, but there are no analyses provided that 
indicate that this was done.  It is apparent that the preparers of the EIR failed to 
examine or simply ignored the available data that would show potential significant 
adverse impacts from the proposed project.   

The analyses in Section 7 completely left out any evaluation or projection of water 
quality that may result in Sites Reservoir from diverting high winter flows from the 
Sacramento River.  The EIR fails to point out that due to metals loads in the various 
source waters, water in the proposed reservoir may not be suitable for the beneficial 
uses stated for the proposed project, including enhanced water management flexibility, 
agricultural and urban water supply, water quality improvement, and ecosystem 
improvement for fish protection, habitat management, and other environmental needs. 

A factual evaluation of the available data is presented below, which shows significant 
potential adverse impacts associated with the proposed project.  Some comments on 
specific sections of Chapter 7 of the EIR are also presented. 

Available Data 

The EIR cites the DWR Water Data Library (WDL) online database as the source for 
water quality data used to determine impacts from the proposed project.  However, very 
limited data from the WDL are available for evaluating water quality in source waters for 
the proposed project.  The major source water for the proposed project is the 
Sacramento River, with potential diversion occurring at the Tehama-Colusa Canal, 
Glenn-Colusa Irrigation District Main Canal, and at Moulton Weir. 

The Sacramento River below the Red Bluff Diversion Dam monitoring station of DWR 
provides information on the quality of water that would be diverted to the proposed 
project through the Tehama-Colusa Canal.  Metals data are available in the WDL for the 
Sacramento River below the Red Bluff Diversion Dam beginning in February 2006 
(Table 1).  However, only 33 samples have been collected since 2006, and only nine of 
these were from the months in which higher flows most typically occur (December 
through March) and from which diversions to the proposed project would occur.   

Cottonwood Creek contributes the most significant input to the Sacramento River during 
high runoff events.  The Chico-Enterprise Record in an editorial published December 
28, 2016 underscored the impact of tributaries on water quality in the Sacramento River.  
The newspaper stated that of the 100,000 cfs flowing in the river earlier in the month, 
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only 5,000 cfs was coming from Keswick Dam below Shasta Dam – the rest of the 
100,000 cfs (95,000 cfs) was coming from tributaries downstream from Keswick Dam, of 
which Cottonwood Creek provides the dominant flows.   

Data from Cottonwood Creek near Cottonwood are even more sporadic than those for 
the Sacramento River.  Data are available for this station in WDL beginning in October 
2004, with only seven samples collected from the Cottonwood Creek monitoring station 
since 2006, and only four of which were collected during the months of expected higher 
flows of December through March (Table 2).  Data available in the WDL show that only 
one sample was collected (March 2006) during the same period from both Cottonwood 
Creek and the Sacramento River below the Red Bluff Diversion Dam since 2006.  This 
one sample shows that metal loads in the Sacramento River are similar to those found 
in Cottonwood Creek, showing that Cottonwood Creek significantly affects water quality 
in the Sacramento River.  Water quality in Cottonwood Creek will have a significant 
impact on diversions to the proposed reservoir and water quality data from Cottonwood 
Creek can be used to approximate and supplement data from the Sacramento River, 
though the total number of samples from both sites combined are still exceptionally low 
for a project of this magnitude and potential for adverse effects. 

The water quality monitoring station on the Sacramento River at Hamilton City is just 
downstream from the GCID Main Canal.  Data from the WDL is somewhat more 
extensive at the Hamilton City monitoring site, with metals data available in the WDL 
beginning in late 2003 to early 2017, though still sporadic with only 78 samples 
collected in the span of a little more than 13 years (159 months), and only 23 of those 
collected sometime during the months of expected higher flows of December through 
March (Table 3).  Samples were collected in each of these months only twice, with the 
rest of the samples during these months only collected in February months each year 
since 2008. 

The WDL shows that metals data are available for the Sacramento River opposite 
Moulton Weir monitoring station from mid 2003 to early 2011, for a total of 80 samples, 
with 27 of those from the expected higher flow months (Table 4).   

Water quality sampling during the expected months of higher flows of December 
through March did not target high flow periods (the periods during which diversions to 
the proposed project would occur) but were based on a rigid and fixed monthly or semi-
monthly schedule.  Monitoring did not provide any information on the variation in 
concentrations of metals over the runoff hydrograph.  Even higher concentrations of 
metals would likely occur during the higher flow periods during these months, but were 
not targeted by the limited monitoring.  The relatively low number of samples and lack of 
samples targeting critical flows (i.e., high runoff events) are nonetheless sufficient to 
indicate potential significant adverse water quality impacts with the proposed project.  
These data illustrate the need to collect additional data during appropriate time periods 
(i.e., during the high flow periods when diversions from the Sacramento River would be 
occurring) and re-evaluate the potential adverse water quality impacts from the 
proposed project. 
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Data Analyses 

Some of the analytical results shown in the WDL for metals are reported as “dissolved” 
and other results as “total” (or total recoverable). “Total” concentrations, which include 
both dissolved and particulate forms of an analyte, are probably a better representation 
for the concentrations of metals that will affect water quality in the proposed reservoir.  
As well, the State Water Resources Control Board makes no distinction between 
dissolved or total recoverable concentrations when considering whether a criterion is 
exceeded (SWRCB 2011).  The proposed reservoir will thermally stratify and will also 
be biologically productive due to nutrients brought in from source waters.  This in-situ 
productivity, as well as organic material brought in with the source waters, will result in 
anoxic conditions (i.e., lack of oxygen) in the hypolimnion (i.e., bottom water layer).  
While dissolved forms of metals are generally the most bioavailable, the particulate 
fraction of total recoverable forms will undergo chemical transformation to dissolved 
forms under the anoxic conditions expected in the hypolimnion of the proposed 
reservoir.  Transformed metals will be mixed throughout the reservoir water column 
during turnover events, or released downstream with anoxic water from the lower 
depths during the summer months. 

Data from the WDL (Table 1) show that aluminum, arsenic, cadmium, chromium, iron, 
lead, manganese, and mercury in water samples from the Sacramento River below the 
Red Bluff Diversion Dam exceed various criteria and standards established to protect 
beneficial uses, including drinking water, public health, taste and odor for agriculture, 
and freshwater organisms, which includes fish.  Maximum concentrations of some of 
these metals are many times higher than the corresponding criteria or standard.  For 
example, aluminum, in addition to exceeding the SWRCB Basin Plan Primary Maximum 
Contaminant Level (MCL) for drinking water by one and half times, also exceeds the 
secondary drinking water standard in the Basin Plan by seven times and the US 
Environmental Protection Agency Secondary MCL by 30 times.  Even the minimum 
concentration of arsenic reported in WDL exceeds by more than 10 times nearly all the 
criteria and standards for protection of human health.  The least reported concentration 
of cadmium from river water samples exceed by five times the incremental cancer risk 
for drinking water.  The least concentration of chromium reported in WDL exceeds the 
California Public Health Goal by 16 times and incremental cancer risk for drinking water 
by five times.  The maximum concentration of iron that was reported in WDL exceeds 
the secondary drinking water maximum concentration level in the Basin Plan, as well as 
National Recommended Water Quality Criteria for taste and odor or welfare by nearly 
three times.  The maximum concentration of lead that was reported exceeds the 
California Public Health Goal and California Proposition 65 maximum allowable dose 
level for reproductive toxicity by over four times.  The maximum reported concentration 
of manganese exceeds the National Recommended Water Quality Criteria for taste and 
odor or welfare by one and a half times.  The maximum concentration reported for 
mercury exceeds the National Recommended Water Quality Criteria for Freshwater 
Aquatic Life Continuous Concentration by nearly four times, and the Freshwater Aquatic 
Life Maximum Concentration by two times.  An additional concern with these metals is 
that some metals are taken up by crops (such as arsenic by rice), making the crops 
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potentially unsuitable for consumption.  Plant uptake of metals in the water supply not 
only affect crops grown for human consumption, but also plants grown for support of 
wildlife, such as in refuges. 

Similarly, data from the WDL for Cottonwood Creek near Cottonwood show that 
aluminum, arsenic, cadmium, iron, lead, manganese, and nickel exceed various criteria 
and standards established to protect beneficial uses (Table 2).  Similar to the 
Sacramento River, maximum concentrations of some of these metals are many times 
higher than the corresponding criteria or standards.  Aluminum concentrations exceed 
the Basin Plan drinking water primary standard MCL by 14 times, the secondary 
drinking water secondary standard MCL by 70 times, the California Public Health Goal 
by over 20 times, the National Academy of Sciences Health Advisory and Agriculture 
Water Quality Goals for taste and odor threshold by nearly three times, the National 
Recommended Water Quality Criteria for human health and welfare for water and fish 
consumption by nearly 30 times, and the National Recommended Water Quality Criteria 
for freshwater aquatic life maximum concentration by 20 times.  As with the Sacramento 
River, even the minimum concentration of arsenic reported in WDL exceeds nearly all 
the criteria and standards for protection of human health by up to 167 times.  The 
minimum concentration of cadmium reported exceeds the incremental cancer risk for 
drinking water by over three times, while the maximum concentration is over twice as 
high as the California Public Health Goal.  As with the Sacramento River, the California 
Public Health Goal is exceeded by the least concentration of chromium reported by 16 
times and the incremental cancer risk for drinking water by five times. Iron exceeds the 
Basin Plan drinking water standard secondary MCL by over five times, the Agricultural 
Water Quality Goals for taste and odor threshold by nearly five times, the National 
Recommended Water Quality Criteria for taste and odor or welfare by 78 times, and the 
National Recommended Water Quality Criteria for freshwater aquatic life maximum 
concentration by over 23 times.  Reported lead concentrations are two and a half times 
higher than the California Public Health Goal, up to twice as high as the California 
Proposition 65 maximum allowable dose level for reproductive toxicity, and almost twice 
as high as the incremental cancer risk estimate for drinking water.  Manganese 
concentrations reported from Cottonwood Creek exceed the Basin Plan Drinking Water 
Standards secondary MCL by a factor of 10, are nearly twice as high as the USEPA 
Health Advisory for drinking water, three times as high as the Agricultural Water Quality 
Goals for taste and odor threshold, and over 10 times higher than the National 
Recommended Water Quality Criteria for taste and odor or welfare.  Reported maximum 
mercury concentrations exceed the National Recommended Water Quality Criteria for 
Freshwater Aquatic Life Continuous Concentration by nearly two times, while even the 
lowest reported concentration is nearly equal to the recommended criterion.  Nickel 
exceeds the California Public Health Goal by nearly five times. 

The GCID Main Canal intake is slightly upstream from the Sacramento River at 
Hamilton City water quality monitoring station.  Therefore, water quality in the GCID 
Main Canal will be similar to that found at the Sacramento River at Hamilton City 
monitoring station.  Metals data for this monitoring station can be found in the WDL from 
November 2003 to February 2017.  Similar to the upstream monitoring station on the 
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Sacramento River below Red Bluff, the Sacramento River at Hamilton City water quality 
monitoring station has been identified to contain high levels of aluminum, arsenic, 
cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, 
and zinc (Table 3), which exceed a large number of criteria and standards similar to 
those upstream at the monitoring station below the Red Bluff Diversion Dam.   

High levels of metals have also been identified at the water quality monitoring station 
opposite the Moulton Weir, including aluminum, arsenic, cadmium, chromium, copper, 
iron, lead, manganese, mercury, nickel, selenium, silver, and zinc (Table 4).  As with the 
water quality monitoring station on the Sacramento River below the Red Bluff Diversion 
Dam, concentrations of metals from the Sacramento River monitoring station at the 
Moulton Weir exceed a large number of water quality criteria designed to protect 
beneficial uses. 

As discussed earlier, Cottonwood Creek is the major source of water to the Sacramento 
River during higher flow periods, but other tributaries also contribute high levels of 
metals to the Sacramento River.  In addition, local creeks directly tributary to the 
proposed reservoir, such as Funks Creek and Stone Corral Creek, also carry metals 
concentrations that will contribute to the metals loading.  Leaching from soils beneath 
the reservoir will also contribute additional metals, as well as nutrients. 

The Basin Plan lists other chemicals that adversely affect water quality in the 
Sacramento River, including chlorpyrifos and diazinon.  The California State Water 
Resources Control Board lists a number of other “constituents of concern” in the study 
area, including chlordane, DDT, mercury, PCBs, and dieldrin.  In addition, sewer outfalls 
from the cities of Redding and Red Bluff contribute other contaminants, such as 
pharmaceuticals, to the Sacramento River.  No information is provided in the EIR about 
effects to the proposed project from these chemical contaminants. 

Discussion 

The data in the WDL for the Sacramento River and Cottonwood Creek demonstrate that 
high concentrations of metals can be expected during the high flow months of winter 
(December through March) when diversions would be occurring to the proposed Sites 
Reservoir.  Higher concentrations of metals are likely during the higher flows that can 
occur during these months.  Such higher flows were not targeted by the limited 
sampling effort presented in the WDL.  The high concentrations of metals in the source 
water will adversely impact water quality in the proposed reservoir for most, if not all, the 
proposed beneficial uses of the stored water. 

Some metals from both the Sacramento River and Cottonwood Creek, whose 
concentrations did not exceed criteria in the limited sampling effort, had concentrations 
that nearly exceed the criteria and standards.  These and other metals whose 
concentrations did not exceed the criteria may have higher concentrations during the 
higher flow periods that the proposed project would be diverting.  Again, these higher 
flow periods were not targeted during the limited sampling effort. 
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Even some of the minimum concentrations of metals found in the source waters exceed 
criteria and standards, which means that the source waters never meet these goals and 
standards – the criteria are always exceeded and the water is never suitable for the 
beneficial use or uses the criteria or standards were designed to protect.  Water quality 
in the proposed reservoir for these parameters will exceed the criteria and standards all 
the time.   

Since water quality in the proposed reservoir will reflect that of the source waters, the 
reservoir will have concentrations of numerous metals, including aluminum, arsenic, 
cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, 
and zinc, that exceed a number of criteria and standards developed to protect beneficial 
uses. In addition, other metals that may not exceed criteria and standards in the source 
waters may adversely affect reservoir water quality due to synergistic effects.  The State 
Water Resources Control Board (SWRCB 2011) states that “when multiple constituents 
have been found together in groundwater or surface waters, their combined toxicity 
should be evaluated” and that “theoretical risks from chemicals found together in a 
water body shall be considered additive for all chemicals having similar toxicologic 
effects or having carcinogenic effects.”  Thus, the adverse effects from the metals 
delivered to the proposed reservoir from the source waters may have an even greater 
adverse impact and pose an unacceptable level of risk.  Beneficial uses potentially 
impacted by metals in the proposed reservoir include agricultural water supply (direct 
toxicity or uptake by crops making the crops unsuitable for use), wildlife (such as fish-
eating birds), fisheries, recreation (including sport fishing and water contact activities 
such as swimming), and drinking water supplies for communities that divert water from 
the Sacramento River.   

Releases from the proposed reservoir would occur during the summer when metals 
concentrations in the Sacramento River are much lower due to the majority of flow 
being from Shasta Reservoir, with much better water quality, though still carrying a 
metals load.  High metals concentrations in the proposed reservoir releases could 
adversely affect water quality in the Sacramento River during the summer months by 
increasing metals loads beyond acceptable limits and adversely impact beneficial uses. 

Though high concentrations of metals that exceed water quality criteria exist in source 
waters to the proposed project, they cannot be regulated by governmental entities since 
they are natural occurrences.  However, once contained artificially in a reservoir, they 
are subject to jurisdictional control by regulatory agencies.  Any releases of water from 
the proposed reservoir will likely be subject to review by water quality regulatory 
agencies to ensure that such releases do not adversely affect downstream resources 
due to the heavy metals loads in the releases.  The SWRCB has an antidegradation 
policy that prohibits discharges that would degrade water quality to a level below water 
quality objectives because no capacity would exist for degradation that will be caused 
by the next downstream or downgradient uses – the ability to beneficially use the water 
would have been impaired, even though water quality objectives would not yet have 
been exceeded (SWRCB 2011).  The contribution of additional metal loads from 
releases from the proposed Sites Reservoir during the summer could cause 
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concentrations of metals in the Sacramento River to exceed criteria and standards or at 
least be subject to the antidegradation policy due to an incremental increase in metals 
in the Sacramento River from the proposed project.  Thus, the proposed project may 
face prohibition of releases if stored water does not meet water quality criteria or 
standards or if releases can cause criteria or standards to be exceeded by downstream 
inputs (i.e., antidegradation poicy). 

During dry years, the adverse impacts associated with the project can be expected to 
be even greater.  Flows in the Sacramento River from upstream reservoirs on the 
Sacramento River (i.e., Shasta Reservoir, Whiskeytown Reservoir) will be minimized 
during the winter months in an effort to restore water storage levels in those reservoirs.  
Likewise, during wet or even normal runoff years, releases from the upstream reservoirs 
during the winter will be curtailed during high runoff periods to prevent downstream 
flooding.  In any of these scenarios, tributary influences, such as Cottonwood Creek, on 
water quality in the Sacramento River will be much greater.  The proposed project 
would still attempt to capture as much runoff from the Sacramento River as possible, 
but the water diverted to the proposed project will have even greater concentrations of 
metals due to the majority of flow being from tributary streams (e.g., Cottonwood Creek) 
during dry and possibly even wet or normal runoff years.   

Similarly, during the summer in dry years, releases from upstream reservoirs (i.e., 
Shasta Reservoir, Whiskeytown Reservoir) will be minimized.  Releases to the 
Sacramento River from the proposed project will have a greater impact on water quality 
in the Sacramento River due to less dilution being available due to curtailed flows in the 
river from upstream reservoirs (i.e., Shasta and Whiskeytown reservoirs). 

Conclusion 

The proposed project is, at best, premature.  Little or no data have been collected to 
determine the metals loads in the higher flows of the Sacramento River that would be 
diverted to the proposed reservoir.  An extremely small amount of data have been 
collected during the months in which higher flows can be expected (December through 
March), but higher flows during these months were not targeted in the water quality 
sampling.  None the less, the limited data presented in the WDL show high 
concentrations of a number of metals which exceed numerous water quality criteria and 
standards in the source waters for the proposed reservoir.  Extremely high 
concentrations of metals are present in the small streams in the reservoir footprint, 
which occur due to the nature of the soils in the area of the proposed reservoir.  Sites 
Reservoir would inundate these soils resulting in leaching of metals and further 
incremental loading of metals to the proposed reservoir.  There is no discussion in the 
EIR about the potential impacts of metals leaching from the soils that would be 
inundated by the proposed reservoir.  Prior to moving forward with the project, much 
additional data are needed during the high flow periods in which diversions would occur 
from the Sacramento River, metals loading from the smaller tributaries that flow directly 
into the proposed reservoir, and effects from leaching of metals from soils inundated by 
the proposed reservoir. 
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The limited data that are available are sufficient to show that water quality in the 
proposed reservoir will have concentrations of a large number of metals that exceed 
many water quality criteria and standards, including those established for the protection 
of agricultural water supply, wildlife and fisheries, and drinking water.  Metals 
bioaccumulation in the reservoir food web could produce adverse impacts to fish-eating 
birds and other animals, as well as humans, and adversely affect any potential 
recreational benefit from the project.  Releases from the proposed reservoir could 
adversely affect downstream resources, including agricultural water supply, wildlife and 
fisheries, and drinking water supplies for communities that divert water from the 
Sacramento River. 

Also, the EIR does not discuss the physical conditions that can be expected to occur in 
the proposed reservoir.  Like other nearby reservoirs, the proposed reservoir will 
thermally stratify during the summer months, with a warm upper water layer and a 
cooler lower water layer.  The proposed reservoir will also be biologically productive due 
to nutrients brought in with source waters.  The biological productivity will lead to anoxic 
conditions (i.e., lack of oxygen) in the hypolimnion (i.e., bottom water layer).  Depending 
on the depth from which downstream releases are made from the proposed reservoir, 
water released will either be warm and unsupportive of cold water fisheries in the 
Sacramento River (i.e., migrating salmon) or cooler but devoid of oxygen.  As releases 
from the reservoir progress during the summer, or in years in which the reservoir is not 
completely filled, the reservoir will be warm from surface to bottom as the cooler lower 
water strata is depleted from releases or wind mixing of the upper warm water layer.  
Under these conditions, only warm water would be available for release from the 
proposed reservoir, which would not be supportive of the cold water fishery in the 
Sacramento River. 

An EIR is a disclosure document meant to disclose pertinent project information to 
planners, regulatory agencies, and other interested parties and the public.  This EIR did 
not disclose the potential impacts from metals, other contaminants, nor the physical 
conditions likely to exist in the proposed reservoir.  The little analyses presented in the 
EIR misconstrues, misinterprets, and ignores water quality data that amply demonstrate 
significant potential adverse impacts from the proposed project.  The water quality 
section (Chapter 7) must be completely rewritten with an objective analysis of the data 
and potential adverse impacts to water quality both within the reservoir and to 
downstream resources in the Sacramento River.  Subsequently, the aquatic biological 
resources (chapter 12), terrestrial biological resources (chapter 14), recreation 
resources (chapter 21), public health and environmental hazards (chapter 28), and 
cumulative impacts (chapter 35) sections of the EIR must reassess impacts from the 
adverse water quality expected from the proposed project.  Whether any of the 
projected beneficial uses from the proposed project can be realized, and its feasibility to 
meet project objectives, purpose, and need, also needs to be reconsidered in light of 
the potential significant adverse water quality impacts from metals.  Following these re-
analyses, re-circulation of the EIR is necessary with appropriate disclosure information 
about the potential impacts from metals to water quality and its effects on agricultural 
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water supply, wildlife and fisheries, and drinking water supplies for communities that 
divert water from the Sacramento River. 

EIR Needs: 

• Obtain additional metals data from source waters targeting high flows from which 
diversions would occur 

• Provide information on the water quality impacts from other chemical 
contaminants that adversely affect water quality in the Sacramento River 
(including chlorpyrifos, diazinon, chlordane, DDT, mercury, PCBs, and dieldrin) 
and contaminants in sewer outfalls (such as pharmaceuticals) and other 
discharges (such as industrial discharges) 

• Evaluate the contributions of metals from local tributaries (i.e., Funks Creek and 
Stone Corral Creek) to the proposed reservoir 

• Provide information on the contribution from leaching of metals from the 
inundation area of the proposed reservoir 

• Evaluate effects of metals to beneficial uses within the proposed reservoir 
o fisheries,  
o wildlife (including state and federal species listed as threatened or 

endangered),  
o recreation 

• Evaluate effects of metals to beneficial uses due to releases from the reservoir 
o agricultural supply water,  
o effects of metals on crops including incorporation of metals by crops (e.g., 

arsenic uptake in rice),  
o effects of metals on plants grown for support of wildlife (such as in wildlife 

refuges), 
o drinking water supplies,  
o fisheries,  
o wildlife (including state and federal species listed as threatened or 

endangered), 
• Evaluate combined toxicity of multiple metals 
• Evaluate contributions of metals in reservoir releases related to the SWRCB 

antidegradation policy 
• Evaluate impacts from mercury bioaccumulation in aquatic life (especially fish) in 

the proposed reservoir, and effects to wildlife that feed on fish from the reservoir 
and recreational opportunities (i.e., sport fishing) 

• Evaluate physical conditions expected in the reservoir, including thermal 
stratification and hypolimnetic anoxia, and effects on reservoir and downstream 
aquatic resources 

• Conduct re-analysis of impacts due to metals, other contaminants, and physical 
conditions in the proposed reservoir on:  

o water quality (chapter 7), 
o aquatic biological resources (chapter 12),  
o terrestrial biological resources (chapter 14),  
o recreation resources (chapter 21),  
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o public health and environmental hazards (chapter 28), and  
o cumulative impacts (chapter 35). 

Comments on Specific Sections of EIR 

7.2.1.5 Other Heavy Metals  

“In addition to mercury and selenium, other heavy metals, including cadmium, copper, and zinc, impair 
beneficial uses of water bodies. Cadmium, copper, and zinc enter the water bodies with the sediment from 
eroded soils and discharges from abandoned mines, and in stormwater runoff from municipal areas 
(SWRCB, 2011a). The primary source in the Central Valley appears to be tailing piles located at 
abandoned mine sites. Many of these mines are located upstream of reservoirs; therefore, the sediment 
that includes the heavy metal constituents is generally captured upstream of the dam. Heavy metals 
appear to cause health concerns in aquatic resources and in humans that consume the fish from these 
water bodies.” 

Abandoned mines, which contribute heavy metals to area streams, are also found 
downstream from Shasta and Keswick dams.  In addition, natural erosion and soil 
leaching also contribute to metals loads found in area streams, such as Cottonwood 
Creek, which make up the bulk of the flow in the Sacramento River during high runoff 
events during which flows would be diverted to the proposed reservoir.  It is not that 
“heavy metals appear to cause health concerns in aquatic resources and humans,” it is 
well known that they do. 

7.2.4 Primary Study Area 
 7.2.4.1 Overview and Methodology  

“DWR began monthly sampling of streams in the Primary Study Area in 1997, including physical 
parameters, nutrients, minerals, and metals in the water column (DWR, 2012), as well as mercury 
analysis of sport fish tissues collected from nearby existing reservoirs, including East Park, Stony Gorge, 
and Black Butte (DWR, 2007a). Routine water quality monitoring by DWR was periodically suspended 
due to funding limitations during portions of 2008 and 2009, and ended following the January 2010 
monitoring run. Sampling results were then compared to Central Valley Basin Plan water quality criteria 
(CVRWQCB, 2011) (Appendix 7A California State Water Resources Control Board Constituents of 
Concern of Water Bodies in the Study Area) and USEPA ambient water quality criteria to prevent 
nuisance algal growth in streams (USEPA, 2001b).” 

DWR does not indicate any data for metals in its Water Data Library until 2006 for the 
Sacramento River below the Red Bluff Diversion Dam, and 2003 for the Sacramento 
River at Hamilton City and opposite the Moulton Weir, as well as Stone Corral Creek.  
Funding for water quality monitoring by DWR was curtailed shortly after the 1997 date 
indicated in the EIR, after the project manager in the Red Bluff office was informed of 
potential adverse impacts from metals by the then Chief of the Water Quality and 
Biology Section.  If additional data are available, that data should be made available in 
the WDL so that reviewers of this EIR can verify claims about lack of water quality 
issues made in the EIR.  However, the data that are in the WDL adequately 
demonstrate significant adverse water quality issues with the proposed project.  Any 
additional data that has not been shared will just confirm these issues. 
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Appendix 7A - California State Water Resources Control Board Constituents of Concern 
of Water Bodies in the Study Area – lists a large number of parameters for which no 
information is contained in this EIR.  For example, chlorpyrifos, diazinon, chlordane, 
DDT, mercury, PCBs, and dieldrin are constituents of concern from Keswick Dam to the 
Delta.  The EIR should assess how these constituents will impact water quality in the 
proposed reservoir. 

7.2.4.2 East Park and Stony Gorge Reservoirs  

“East Park and Stony Gorge reservoirs were sampled during the summer of 2000 to evaluate the extent of 
mercury contamination in fish because these reservoirs are representative of conditions that could be 
expected in the proposed Sites Reservoir. DWR analyses of total recoverable mercury indicate that levels 
in samples collected near the bottom of the water column at Stony Gorge and Black Butte reservoirs, 
exceeded the California Toxics Rule for protection of human health.  

Fish tissue samples were collected by DWR from East Park and Stony Gorge reservoirs during 2000 to 
2001. Neither catfish nor bass composites collected from East Park Reservoir exceeded the OEHHA 
screening value or USEPA criterion, although mercury levels in the small-sized bass approached these 
values, and a very large channel catfish that was analyzed individually contained tissue mercury at over 
twice the level of the screening value and criterion limits. Mercury concentrations in tissues of channel 
catfish collected from Stony Gorge Reservoir contained levels less than the screening value and criterion 
(DWR, 2007a).” 

Mercury sampling in fish from East Park and Stony Gorge reservoirs was conducted to 
contribute to the knowledge of mercury contamination in a number of northern California 
lakes and reservoirs, not simply because these reservoirs are representative of 
conditions that could be expected in the proposed Sites Reservoir, though they well 
might.  As noted, the bass from East Park Reservoir that were used for the composite 
analysis were small in size (about one foot long), yet approached the screening value 
and criterion.  Larger fish can be expected to exceed these values since mercury is 
accumulated and magnified in fish tissues.  The large catfish which contained mercury 
at over twice the screening value and criterion is probably representative of mercury 
concentrations that can be found in this species. 

The EIR fails to mention that mercury contamination exceeded the screening value and 
criterion in a relatively small largemouth bass collected from Stony Gorge Reservoir.  
Though the catfish analyzed from Stony Gorge Reservoir did not exceed the screening 
value and criterion, the cited report states that “larger channel catfish from Stony Gorge 
Reservoir, therefore, may be expected to contain mercury concentrations that exceed 
the screening value and criterion.” 

Since mercury contamination in excess of criteria occurs in lakes that the EIR states are 
representative of conditions that could be expected in the proposed Sites Reservoir, the 
EIR should discuss the probability of mercury contamination in the proposed reservoir 
and ramifications to recreational fishing and wildlife that would consume fish from the 
reservoir. 
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7.2.4.3 Salt Lake  

“Saline water has been observed to seep from underground salt springs in the vicinity of the Salt Lake 
fault along the slopes above the valley and along the valley floor within the proposed inundation area of 
Sites Reservoir. These areas are generally located in the Funks Creek watershed. The water from the 
underground springs accumulates along the trough of the valley and forms Salt Lake (USGS, 1915). The 
size of Salt Lake and adjacent seasonal brackish wetlands varies with time. The wetted area appears to 
vary from 0 to 30 acres. The deeper water appears to be approximately 15 acres based on observations in 
2017. The depth of the water has not been monitored.  

Salt Lake was only sampled on a few occasions from 1997 to 1998. In August 1997, the Salt Lake was 
dry. In September 1997, the springs were bubbling and the EC was 194,100 micromhos per centimeter 
(μmhos/cm) as compared to 3,490 μmhos/cm for the nearby Stone Corral Creek. In January 1998, there 
was less than 1 cfs of flow from the springs, and the EC was 7,200 μmhos/cm as compared to 540 
μmhos/cm for the nearby Stone Corral Creek. From these samples, it was found that waters from this 
location are extremely high in minerals. The EC value on one occasion reached 194,100 micromhos per 
centimeter. The TDS measurement at this time was 258,000 mg/L. EC, TDS, sodium, and boron exceeded 
all Central Valley Basin Plan criteria. A few metals also were noted at very high concentrations 
(aluminum, iron, and manganese) and exceeded all criteria, and a few others exceeded some criteria 
(arsenic, copper, lead, and nickel). Levels of ammonia and orthophosphate also were noted at high levels 
and exceeded criteria. Temperatures from this site were variable, and probably depend on seasonal 
conditions. Concentrations present in water from this site likely depend on the season and flow.” 

Though the EIR states that water quality data used in the analyses are available in the 
WDL, data for Salt Lake could not be found.  However, the EIR states that several 
metals (aluminum, iron, and manganese) were found in concentrations that exceed all 
Basin Plan criteria, while others (arsenic, copper, lead, and nickel) exceed some 
criteria.  These metals from the springs feeding Salt Lake will add to the metals load in 
the proposed reservoir. 

7.2.4.4 Funks Creek  

“Funks Creek originates at approximately 850 feet elevation in the foothills west of Antelope Valley. The 
banks of this intermittent stream are heavily eroded and the gravel bed is highly disturbed and compacted 
by cattle. Along the north end of Antelope Valley, Funks Creek receives underground drainage from Salt 
Lake. Funks Creek widens as it cuts through Logan Ridge and enters the western side of the Sacramento 
Valley, although flows are still intermittent. Approximately 1 mile downstream of Logan Ridge, Funks 
Creek is impounded by Funks Reservoir. This reservoir is fed mainly from waters of the Tehama-Colusa 
Canal. Downstream of the reservoir, Funks Creek is bordered by agricultural lands, and much of this 
reach is channelized before emptying into Stone Corral Creek. This portion of Funks Creek likely has 
some flow year round, due to leakage from the dam at Funks Reservoir.  

DWR observed aluminum, arsenic, copper, iron, manganese, mercury, nickel, and phosphorus in Funks 
Creek at the Glenn-Colusa Irrigation District (GCID) Main Canal station during intermittent water 
quality sampling. The concentrations appeared to be higher during and immediately following storm 
events.” 
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As with Salt Lake, data for Funks Creek could not be found in the WDL.  The data used 
in the analyses in the EIR must be made available for review.  It is likely that the 
reported metals exceed various criteria, as with Salt Lake, and thus add to the metals 
load in the proposed reservoir. 

7.2.4.5 Stone Corral Creek  

“Stone Corral Creek originates at approximately 700 feet elevation in the foothills west of Antelope 
Valley. As the intermittent stream flows into the grasslands of Antelope Valley, the channel is narrow and 
the banks eroded. The much larger Antelope Creek flows into Stone Corral Creek from the south near the 
town of Sites. Stone Corral Creek flows through the gap in the foothills and into the western Sacramento 
Valley.  

DWR observed aluminum, arsenic, copper, iron, manganese, nickel, and phosphorus during intermittent 
sampling in Stone Corral Creek near Sites station during intermittent water quality sampling. The 
concentrations appeared to be higher during and immediately following storm events.” 

Data for Stone Corral Creek are available in the WDL.  These data show that not only 
are high concentrations of aluminum, arsenic, copper, iron, manganese, and nickel 
present, as reported in the EIR, but also cadmium, chromium, lead, mercury, selenium, 
silver, and zinc, as well as boron (Table 5).  The EIR does not disclose the fact that, not 
only are the concentrations higher during and immediately following storm events, the 
resulting metals concentration in Stone Corral Creek exceed a large number of criteria 
and standards including those to protect drinking water, public health, freshwater 
aquatic life, and agricultural uses.  These metals will also contribute to the metals load 
in the proposed reservoir. 

The metals concentrations found in Stone Corral Creek, Salt Lake, and Funks Creek 
are a result of leaching from the soils through which these water bodies flow.  
Inundation of these soils by the proposed reservoir will result in an additional metals 
load to the reservoir. 

7.2.4.6 Tehama-Colusa Canal  

“The intake for the Tehama-Colusa Canal occurs at the southeast end of the City of Red Bluff at River 
Mile (RM) 243. The intake occurs downstream of the mouth of Red Bank Creek. The Tehama-Colusa 
Canal is approximately 111 miles long and extends from Red Bluff in Tehama County to downstream of 
Dunnigan in Yolo County. Funks Reservoir is approximately 66 canal miles downstream of the intake at 
the Sacramento River.  

DWR observed aluminum, arsenic, cadmium, and iron during intermittent sampling in the Tehama-
Colusa Canal downstream of the siphon under Stony Creek during intermittent water quality sampling.” 

The intake for the Tehama-Colusa Canal is at the Sacramento River below Red Bluff 
Diversion Dam water quality monitoring station.  Therefore, water quality in the Tehama-
Colusa Canal will be exactly that found at the Sacramento River below Red Bluff 
Diversion Dam monitoring station.  Data for this monitoring station can be found in the 
WDL. 
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This is another example where the EIR is less than forthcoming.  Not only are 
aluminum, arsenic, cadmium, and iron present in water diverted from the river into the 
canal, but, as discussed earlier, so are chromium, copper, lead, manganese, mercury, 
nickel, selenium, and zinc (Table 1).  The highest concentrations were found during the 
higher flow months (December through March).   As discussed earlier, many of these 
metals exceed a large number of criteria and standards, including those developed to 
protect drinking water, public health, freshwater aquatic life, and agricultural uses.  
Water quality in the proposed reservoir will reflect that in the Sacramento River below 
the Red Bluff Diversion Dam and other source waters, and exceed many of the criteria 
developed to protect beneficial uses of the water. 

7.2.4.7 Glenn-Colusa Irrigation District Main Canal  

“The intake for the GCID Main Canal is on a side channel off the Sacramento River at RM 205.5, north 
of the town of Hamilton City. GCID’s Hamilton City pump station, located at the intake, diverts water 
into the GCID Main Canal from the Sacramento River for distribution within the GCID service area. The 
canal is an unlined earthen channel that stretches approximately 65 miles from the system diversion point 
near Hamilton City to its downstream southern terminus at the CBD near Williams, in Colusa County.  

DWR observed aluminum, arsenic, cadmium, copper, iron, mercury, manganese, and phosphorus during 
intermittent sampling in the GCID Main Canal intake during intermittent water quality sampling.” 

The intake for the GCID Main Canal is slightly upstream from the Sacramento River at 
Hamilton City water quality monitoring station.  Therefore, water quality in the GCID 
Main Canal will be similar to that found at the Sacramento River at Hamilton City 
monitoring station.  Data for this monitoring station can be found in the WDL. 

Not only are aluminum, arsenic, cadmium, copper, iron, manganese, and mercury 
present in the Sacramento River in the vicinity of the diversion into the GCID Main 
Canal, but so are chromium, lead, nickel, selenium, silver, and zinc (Table 3).  
Aluminum, arsenic, cadmium, iron, lead, manganese, mercury, and nickel are present in 
concentrations that exceed various criteria and standards.  The highest concentrations 
are generally found during the higher flow months of December through March, when 
the proposed project may be diverting water from this area of the Sacramento River. 

7.2.4.9 Sacramento River Opposite Moulton Weir  

“DWR monitored water quality at the Sacramento River along the western bank opposite Moulton Weir 
station from 2000 to 2010. The water quality samples included aluminum, arsenic, copper, iron, mercury, 
manganese, lead, and phosphorus. Total aluminum levels in the Sacramento River at this location 
frequently exceeded aquatic life criteria during associated high flow conditions in the river, but rarely 
exceeded drinking water criteria and the agricultural goal. Arsenic levels exceeded human toxicity 
thresholds in all samples collected, and the criterion for protection of aquatic life for cadmium was 
occasionally exceeded. Copper levels frequently exceeded hardness-dependent aquatic life protection 
criteria during high flow conditions in the river, and iron levels frequently exceeded drinking water and 
aquatic life protection criteria, as well as the agricultural goal during the same river conditions. 
Dissolved iron levels exceeded the Central Valley Basin Plan level occasionally. Mercury levels 
approached, but did not exceed, the CTR criterion during the highest flows in the river. Manganese levels 
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occasionally exceeded drinking water standards and the agricultural goal, and lead levels rarely 
exceeded drinking water criteria. All samples contained total phosphorus at levels at or above the 
recommended criteria range to prevent nuisance algal growth in streams.” 

Monitored metals also included cadmium, chromium, nickel, selenium, silver, and zinc 
(Table 4).  Contrary to the statement in the EIR, aluminum concentrations frequently 
exceed drinking water criteria and on several occasions the agricultural goal during the 
high flow months of December through March.  With reported concentrations up to 38 
ug/L, mercury not only approached but greatly exceeded the California Toxics Rule 
(CTR) criterion (0.05 ug/L) for sources of drinking water as well as the National 
Recommended Water Quality for freshwater aquatic life continuous concentration (0.77 
ug/L) and maximum concentration (1.8 ug/L).  Reported lead concentrations frequently 
exceed the California Public Health Goal of 0.02 ug/L, and had a median value of 0.058 
ug/L.  Reported nickel concentrations also exceed the California Public Health Goal. 

Environmental Impacts/Environmental Consequences 

7.3.1 Section 303 Evaluation Criteria and Significance Thresholds  

“Significance criteria represent the thresholds that were used to identify whether an impact would be 
potentially significant. Appendix G of the CEQA Guidelines suggests the following evaluation criteria for 
water quality:  

Would the Project:  

• Violate any water quality standards or waste discharge requirements?  
• Create or contribute runoff water that would exceed the capacity of existing or planned 

stormwater  

drainage systems or provide substantial additional sources of polluted runoff?  

• Otherwise substantially degrade water quality?  

The evaluation criteria used for this impact analysis represent a combination of the Appendix G 
criteria and professional judgment that considers current regulations, standards, and/or 
consultation with agencies, knowledge of the area, and the context and intensity of the 
environmental effects, as required pursuant to NEPA. For the purposes of this analysis, an 
alternative would result in a potentially significant impact if it would cause the following:  

∗  A violation of any water quality standard or waste discharge requirement, or otherwise substantially 
degrade water quality  

If a water quality constituent declines under the action alternatives as compared to the Existing 
Conditions/No Project/No Action Condition, the changes are not considered to be adverse. 
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Qualitative Analysis of Constituents  

The qualitative analysis of changes in other constituents (e.g., mercury, selenium, nutrients) was based 
upon an analysis of potential changes in loadings from sources of the constituent and related changes in 
flows that would occur from implementation of the Project as compared to the Existing Conditions/ 
No Project/No Action Condition. For example, the qualitative analysis of changes in mercury is based 
upon changes in flow patterns from the major sources of mercury in the Sacramento River watershed 
(e.g., tributaries to the Sacramento River).” 

What the heck does this last paragraph mean?  It makes absolutely no sense.  The 
analysis of potential impacts should be based on an assessment of the expected water 
quality in the proposed reservoir, whether that water quality exceeds any criteria or 
standards, and the adverse effects that would occur if criteria or standards are 
exceeded, both within the reservoir and in downstream areas subject to releases from 
the reservoir. 

7.3.4 Section 303 Impacts Associated with Alternative A  

Shasta Lake and Sacramento River from Shasta Lake and Keswick Reservoir to Freeport  

Impact SW Qual-1: A Violation of Any Water Quality Standard or Waste Discharge Requirement, or 
Otherwise Substantially Degrade Surface Water Quality  

Mercury and Other Heavy Metals  

“As described in Section 7.2, the sources of mercury and other heavy metals in Shasta Lake are located 
upstream of the lake and accumulate within Shasta Lake. Mercury in the Sacramento River downstream 
of Keswick Reservoir is generated along the tributaries to the Sacramento River. The generation rate and 
the accumulation rates of mercury and other heavy metals in Shasta Lake or along the Sacramento River 
would not be affected by implementation of Alternative A because there would be no new facilities 
constructed upstream of Shasta Lake or along the tributaries. Operations of Shasta Lake under 
Alternative A, as reflected by end-of-month Shasta Lake storage, would be similar to conditions under the 
Existing Conditions/No Project/No Action Condition, as described in Chapter 6 Surface Water 
Resources.” 

Accumulation of mercury would indeed be affected by Alternative A (and all the other 
alternatives) since water from the Sacramento River, containing mercury concentrations 
in excess of various criteria, would be diverted into the proposed reservoir.  Releases 
from the reservoir could adversely affect downstream resources and beneficial uses due 
to the mercury contained in the reservoir.  In addition, fisheries, wildlife, and recreation 
that utilize the reservoir could be adversely affected from mercury accumulation in the 
reservoir food web. 

Summary 

“Concentrations of mercury, other heavy metals, and salinity would be similar in the Sacramento River 
under Alternative A as compared to the Existing Conditions/No Project/No Action Condition; therefore, 
there would be no impact related to these constituents.” 
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Again, there are potential very significant adverse impacts associated with diverting 
water from the Sacramento River during higher flow periods to the proposed reservoir.  
The Sacramento River contains concentrations of a large number of metals, including 
aluminum, arsenic, cadmium, chromium, iron, lead, manganese, and mercury, that 
significantly exceed various criteria and standards designed to protect beneficial uses.  
Water in the reservoir will reflect that of the water diverted from the Sacramento River, 
and will also exceed a number of criteria developed to protect beneficial uses.  The 
metals may adversely affect aquatic resources in the reservoir and terrestrial resources 
that may utilize the reservoir (such as fish-eating birds), as well as reservoir recreation.   

The metals in releases from the reservoir may adversely affect downstream resources, 
including drinking water supply, agricultural supply, wildlife, and fisheries, and may 
violate the SWRCB antidegradation policy.  These are definite “impacts related to these 
constituents,” contrary to what is stated above in this EIR.  All the alternatives suffer 
from the exact same significant adverse impacts due to metals in the source waters. 

7.4 Mitigation Measures  
 
“Because no potentially significant direct water quality impacts were identified, no mitigation is required 
or recommended.” 
 
The EIR failed to identify any impacts, though significant potential adverse impacts are 
painfully obvious.  The EIR completely ignores any assessment of the proposed project 
– Sites Reservoir, as well as any assessment of the adverse impacts the reservoir may 
pose to beneficial uses within the reservoir (i.e., fisheries, wildlife, recreation) and those 
adverse impacts attributable to releases from the reservoir (i.e., drinking water supply, 
agricultural water supply, fisheries, wildlife, recreation).  As shown throughout this 
discussion, a number of metals significantly exceed water quality criteria and standards 
in the water sources to the proposed reservoir.  The EIR completely ignores potential 
chemical contaminants (such as chlorpyrifos, diazinon, chlordane, DDT, mercury, 
PCBs, and dieldrin).  Water quality in the reservoir will reflect that of the source waters.  
Therefore, the reservoir will contain a number of metals, including aluminum, arsenic, 
cadmium, chromium, iron, lead, manganese, and mercury, and possibly other chemical 
contaminants that exceed a number of water quality criteria designed to protect 
beneficial uses.  Both water resources within the reservoir and downstream resources 
that receive reservoir releases may be adversely affected by the metals and chemical 
contaminants.  The EIR also fails to address the physical properties that will exist in the 
reservoir (such as thermal stratification and hypolimnetic anoxia), and how they will 
affect both reservoir and downstream resources.  The EIR needs to address how these 
significant adverse impacts are going to be mitigated. 
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