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WATER QUALITY
TECHNICAL REPORT
SUMMARY

From 2002 through 2004, the Sacramento Municipal Utility District (SMUD) and Pacific Gas and Electric Company
(jointly referred to as the Licensees) performed water quality studies to support the relicensing of SMUD’s Upper
American River Project (UARP) and Pacific Gas and Electric Company’s Chili Bar Project (jointly referred to as the
Projects). The studies were conducted in the 10 UARP reservoirs, Rockbound Lake and Chili;Bar Reservoir and in
river reaches that could be affected by operations of the Projects, as well as many inflowing streams to the -
reservoirs. The studies were conducted in conformance to study plans developed by the. UARP Relicensing Aquatic
Technical Working Group and approved by the UARP Relicensing Plenary Group. This Waier Quality Technical .
Report provides the results of that effort except for the complete sets of data for water temperature, dissolved
oxygen, pH, specific conductance and Secchi disk depth that were collecteg during reservoir profiling; the reservoir
profile data are suimmarized in this report and are provided in full in the Licensees® Water Temperature Technical
Report. B : '

SMUD is aware of five historic spills of hazardous material from the UARP. Four occurred in the Camino reach
area and one in the Union Valley Dam area. Pacific Gas and Electric Company is unaware of any spills of
hazardous materials at the Chili Bar Project. . : '

Reservoirs

In general, waters in the 12 reservoirs are soft with hardness readings ranging from less than 1 to about 15 mg/l, and
total alkalinity levels ranging from about 1 to 14 mg/, indicating a low buffer capacity to changes in pH. The water
is low in total suspended and dissolved solids (TSS/TDS); generally less than 4 mg/l and 20 mg/], respectively,
Mineral levels are low. All organic compounds (oil and grease, methyl-t-butyl ether [MTBE], total petroleum
hydrocarbons [TPH], and gasoline range organics) are below detection limits: Based on Secchi disk depth, total
nitrogen and total phosphorus readings, the reservoirs range in trophic status from mesotrophic (represented best by
Chili Bar Reservoir) to oligotrophic (represented best by Junction Reservoir). The maximum nitrate concentration
in each reservoir is well below the 1.0-mg/1 nitrate standard typically used to characterize waters that can stimulate
algal growth. The Licensees are unaware of any reports of floating material that would affect designated beneficial
uses. ‘All of the 12 reservoirs are generally well oxygenated. ‘Dissolved oxygen (DO) concentrations in the upper
portions of the reservoir in summer are typically greater than 85% saturation and 8.0 milligrams per liter (mg/1).
None of the reservoirs showed bottom anoxic conditions, although lower DO concentrations (less than about 3 mg/]
and 30% saturation) were found at the bottom of Ice House, Union Valley and Brush Creek reservoirs. The water is
basic to slightly alkaline with pH readings ranging from about 6.0 to 8.0. Specific conductance showed an '
increasing trend from upstream reservoirs (readings ranging from about 6 to 13 pS/cm) to the downstream reservoirs
(20 to 37 pS/cm), indicating increasing ion concentration from the upper to lower elevation reservoirs. Water in the
reservoirs is relatively clear, with Secchi disk readings from about 10 to 30 feet.

With the exception of lead during the 2004 sampling events (i.¢., during 2004 Spring Runoff, Summer Low Flow,
First Major Rain and Fall Tunover), mercury during the 2003 Summer Low Flow sampling event, and iron during
the 2003 Summer Low Flow sampling event, total metal concentrations in the reservoirs were less than Primary and
Secondary Maximum Contaminant Levels (MCLs) established by-the California Department of Health Services
(DHS) pursuant to the California Safe Drinking Water Act. The Primary MCL for lead of 15 pg/l was exceeded in
46 reservoir samples (10 reservoirs: Rockbound, Buck Island, Loon Lake, Gerle Creek, Union Valley, Ice House,
Junction, Brush Creek, Slab Creek and Chili Bar) during May to November 2004, ranging from 15-190 pg/l. It has
since been confirmed by laboratory testing that the reservoir sampling equipment (Kemmerer sampler) used only
during the 2004 samplirig events was the source of elevated lead concentrations in reservoir samples during 2004,
There were no other exceedences of lead MCLs except for samples collected with the 2004 Kemmerer reservoir
sampler. Eight mercury samples exceeded the Primary MCL of 2 ug/l in five reservoirs (Loon Lake, Union Valley,
Ice House, Slab Creek and Chili Bar) ranging from 2.1-5.7 ug/l. The reservoir sampling equipment (i.e., Van Dorn
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and Kemmerer depth sampler) appear to be the source of elevated mercury levels in reservoir samples in 2003 as
well as for elevated levels of lead in reservoir samples in 2004, The Van Dorn sampler that caused elevated mercury
concentrations during 2003 was replaced with a Kemmerer sampler for the 2004 sampling events, Analysis of
subsequent reservoir samples collected in 2004 with the new Kemmerer showed low mercury concentrations
(<0.001 — 0.005 pg/l), however, lead concentrations jumped significantly in 2004 using the new Kemmerer sampler.
A quality-assurance sample collected in the field (i.e., deionized water rinse of the Kemmerer sampler) during the
2004 Spring sampling event indicated the new Kemmerer sampler to be the likely source of lead in reservoir
samples collected in 2004, Laboratory leaching tests conducted on the Kemmerer sampler during March 2005
confirmed that it was the source of elevated lead concentrations in the 2004 reservoir samples. ,The secondary MCL
of 300 pg/1 for total iron iron was exceeded in seven samples; in four reservoirs (Rubicon, Rockbound Ice House
and Chili Bar), ranging from 330-980 ug/l. Secondary MCLs do not have speclﬁc human health con51derat10ns, but -
are related to taste and odor.

SMUD collected fish from reservoirs that experience at least a moderate level of fishing pressure and ana]yzed filets
for metals. Of the 30 filets examined, none had metal concentrations that exceeded SWRCB’s Maximum Tissue
Residue Levels (MTRL) guidelines. Two samples exceeded the USEPA Screening Value (SV) for arsenic of 0.026
ppm; at Union Valley Reservoir (brown trout, 0.06 ppm) and at Ice House Reservoir {rainbow trout, 0.16 ppm)._
Two samples exceeded the USEPA’s SV guideline of (.4 ppm for mercury, and an additional sample exceeded the
USEPA (2002) guideline of 0.3 ppm for mercury; at Gerle Creek Reservoir (brown trout, 0.32 ppm), Union Valley
Reservoir (smallmouth bass, 0.42 ppm}, and Slab Creek Reservoir (brown trout, 0.59 ppm). Note that exceedence of
USEPA’s SV guidelines does not necessarily indicate a human health risk, but only that “...more intensive site
specific monitoring and/or evaluation of human health risk should be conducted. ” (USEPA 2000).

All of the fecal colifdnn samples collected by the Licensees in reservoirs met the Basin Plan Water Quality
Objective for geometric mean (less than 200 organisms/100 ml). The single sample criterion (less than 400
organisims/100 ml) was exceeded in five samples in Union Valley Reservoir in June and July 2003 near the Camino
Cove, Fashoda Beach and Jones Fork recreation areas. None of the E. coli samples collected by the Licensees in
reservoirs exceeded the SWRCB staff’s proposed Basin Plan water quality objective for E. coli, although
exceedences occurred in upstream or downstream locations where high levels of dispersed recreatlonal activities
ocour. :

As requested by the Aquatic TWG, the Licensees collected additional information regarding total and dissolved
metal concentrations for comparison with the California Toxics Rale (CTR) Criterion Maximum Concentrations
(CMC) and Criterion Continuous Concentrations (CCC) for Freshwater Aquatic Life. The results of this sampling
and the data analysis with respect to the CCC and CMC are included in this Water Quality Technical Report for
dissolved metals concentrations in samples collected during the 2004 sampling events. The CCC and CMC for
copper were exceeded in 15 UARP reservoir samples (Rockbound, Buck Island, Loon Lake, Gerle Creek, Union
Valley, Ice House, Camino, and Slab Creek reservoirs) and four Chili Bar Reservoir samples. Two cadmium .
samples from UARP reservoirs (Loon Lake and Gerle Creek) exceeded the CCC and CMC, and two silver samples
from UARP reservoirs (Rockbound and Ice House) exceeded the CMC (the CCC for silver has not been
established). One cadmium and one zinc sample from Chili Bar Reservoir exceeded both criteria.

River Reaches'

Alkalinity i in waters in the UARP reaches and the Reach Downstream of Chili Bat, is low, with most readin, gs less
than 10 mg/l, indicating a low buffer capacity for changes in pH. The highest reading (110 mg/1) was recorded in
the Reach Downstream of Chili Bar at a site downstream from the Salmon Falls/Highway 49 Bridge. Excluding this
one reading, the alkalinity readings in this reach ranged from 9.6 to 28 mg/l. Turbidity and total suspended solids
are also low, with mean values of less than 1 Nephelometric Turbidity Unit (NTU) and 1.3 mg/] respectively. Total
dissolved constituents, measured as total dissolved solids or individually as calcium, magnesium, potassium,
sodium, chloride, and sulfate are also low. Values are generally below reporting limits, with minimal site or
seasonal differences. All organic compounds (oil and grease, MTBE, TPH, and gasoline range organics) are below
detection limits. All UARP reaches and the Reach Downstream of Chili Bar are well-oxygenated with dissolved
oXygen concentrations greater than 85% saturation and 7.0 mg/1 of oxygen except for five sampling occasions, two
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of which were in a UARP-affected reach (5.5 mg/l on October 8, 2002 in the outflow from Loon Lake Dam, and 4.7
mg/l on September 13, 2004 in the South Fork American River outflow from Slab Creek Reservoir), and one of
which was in a Chili Bar-affected reach (6.1 mg/I on September 13, 2004 on the South Fork American River '
downstream of Greenwood Creek). The other two occasions were in stream reaches not affected by the UARP or
Chili Bar Project: 3.1 mg/1 in Jerrett Creek on October 8, 2002; and 3.7 mg/l in Rocky Basin Creek on September
17,2003. The water is very soft with hardness readings ranging from less than 1 mg/l to 27 mg/l. Nutrients are also
low. Total phosphorus and ortho-phosphorus each ranged from a low of less than 0.01 mg/1 to a high of 0.22 mg/l
for total phosphorus and a low of 0.003 mg/1 to a high of 0.3 mg/! for orthophosphorus; Total Kjeldahl nitrogen
ranged from less than 0.023 mg/l to 1.5 mg/l. Nitrate-nitrite ranged from less than 0.005mg/1 to 3.0 mg/l. However,
in general, the nitrate concentration in each reach is well below the 1.0-mg/I nitrate standard used to characterize
source waters that can stimulate algal growth. As with the reservoirs, pH generally ranged from about 6.0 to 8.0 and
mineral levels are low. Three pH values were measured below 6.0, all of which occurred i non-project affected
reaches: 5.0 on September 17, 2003 at South Fork Rubicon inflow to Robbs Peak Forebay;-and Highland Creek
inflow to Rockbound Reservoir on June 11, 2003 and May 12, 2004 (5.75 and 5.83, respectively). -

There were no values for total metals concentrations in the reaches that exceeded Primary MCLs. The Secondary
MCL for aluminum of 200 pg/l was exceeded in three samples, ranging from 230 to 290 g/l of total alumiinum.
Ten iron concentrations exceeded the Secondary MCL level of 300 pg/1 of total iron, ranging from 300 to 990 pg/l
of total iron. Secondary MCLs do not have specific human health considerations, but are related to taste and odor.

All bacteria samples collected by the Licensees met the Basin Plan Water Quality Objective for fecal coliform
geometric mean and single sample criteria, as well as the SWRCB staff’s proposed water quality objective for E.
coli. However, fecal coliform concentrations in tributaries to Union Valley Reservoir exceeded single sample fecal
- coliform occasions at times during increased dispersed recreational use.

Fecal coliform and E. coli criteria were exceeded in the Reach Downstream of Chili Bar. The fecal coliform
geometric mean criterion was exceeded at two sites: upstream of Hastings Creek (322 organisms/100 mi) and
downstream of Weber Creek (327 organisms/100 ml). The single sample objective for E. coli exceeded in the
Reach Downstream of Chili Bar at one site: below Chili Bar Dam (236 /100 ml). Fecal coliform single sample
criterion was exceeded on a number of occasions, but did not follow an upstream to downsiream pattern. While E,
coli concentrations from the Licensees’ sampling were low in the Reach Downstream of Chili Bar, sampling by El
Dorado County in the Reach Downstream of Chili Bar from 1997 through 2002 included approximately 3 percent of
the samples that would have exceeded the SWRCB staff’s proposed E, coli water quality objective.

As-with reservoirs, the Licensees collected additional information regarding dissolved metal concentrations during
2004 for comparison with the CTR’s CCC and CMC for Freshwater Aquatic Life UARP project riverine samples .
exceeded criteria in three cadmium, 11 copper, 22 lead, one silver and three zinc samples. Chili Bar riverine
samples exceeded criteria in three copper samples and one lesd sample. Non-project riverine samples exceeded
CCC/CMC criteria in one copper, ten lead and two silver samples at the following sampling sites; copper and lead
criteria were exceeded at Highland Creek inflow to Rockbound Reservoir; lead criteria were exceeded at Rubicon
River inflow to Rubicon Reservoir, Tells Creek inflow to Union Valley Reservoir, Big Silver Creek inflow to Union
Valley Reservoir, and South Fork Silver Creek inflow to Ice House Reservoir; and silver criteria were exceeded at
Jones Fork Silver Creek inflow to Union Valley Reservoir and Little Silver Creek inflow fo Junction Reservoir.

1.0 INTRODUCTION - -

This technical report is one in a series of reports prepared by Devine Tarbell & Associates, Inc.,
(DTA) for the Sacramento Municipal Utility District (SMUD) and Pacific Gas and Electric
Company (jointly referred to as the Licensees) to support the relicensings of SMUD’s Upper
American River Project (UARP) and Pacific Gas and Electric Company’s Chili Bar Project
(jointly referred to as the Projects). The Licensees intend to append this technical report to their
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respective applications to the Federal Energy Regulatory Commission (FERC) for new licenses.
This report addresses water quality in UARP reservoirs and stream reaches affected by the
UARP and in the Chili Bar Reservoir and in the Reach Downstream of Chili Bar. This report
does not include the complete sets of data for water temperature, dissolved oxygen, pH, spemfic
conductance and Secchi disk depth that were collected during reservoir profiling; the reservoir
profile data are summarized in this report and are provided in full in the Licensees’ Water
Temperature Technical Report The water quality techmcal report mcludes the following
sections: _ _ . L
¢« BACKGROUND - Includes when the applicable study plans weré-dpproved by the
UARP Relicensing Plenary Group; a brief-description of the issue questions addressed, in
pert, by the study plans; the objectives of the study plans, and the study area. This
section also includes agency requested information on hlstorlcal water quahty studies in
the area and historical spill and waste discharge events.
e METHODS-A’ description of the methods used in the study, mcludmg a listing of study
sites and sampling events.
e RESULTS — A description of the salient data results,
- LITERATURE CITED — A listing of all literature cited in the report

This technical report does not include a detailed descnptlon of the UARP Alternatlve Llcensmg
Process (ALP) or the UARP, which can be found in the following sections of SMUD’s
application for a new license: The UARP Relicensing Process, Exhibit A (Project Description),
Exhibit B (Project Operations), and Exhibit C (Construction). Nor does this technical report
include a detailed discussion of Pacific Gas and Electric Company’s relicensing process for the
Chili Bar Project.

This technical report does not attempt to characterize or conclude whether continued operation of
the Projects is consistent with water quality policies and plans identified herein (ultimately, the -
State Water Resources Control Board (SWRCB) will make the final determination regarding
consistency with such policies and plans). This technical report also does not include a detailed
discussion regarding the long- or short-term effects of the continued operation of the Projects on
water quality, or a discussion of appropriate protection, mitigation, and enhancement (PM&E) .
measures. Analysis of consistency and/or impacts regarding the operation of the UARP is
included in SMUD’s applicant-prepared preliminary draft environmental assessment (PDEA)
document, which is part of SMUIDY’s application for a new license for the UARP. Similarly, an
impacts discussion regarding the Chili Bar Project will be included in Pacific Gas and Electric
Company’s Chili Bar Project license application. Development of PM&E measures will occur in
settlement discussions in 2005, and will be reported on-in the UARP application PDEA and the
Chili Bar Project license application.
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2.0 . BACKGROUND

21 Water Quality Study Plan

On January 8, 2003 the UARP Relicensing Plenary Group approved a Water Quality Study Plan
that was developed and m1t1ally approved by the relicensing Aquatic TWG on August 28, 2002,
which was revised and again approved on December 2, 2002. The study plan was desngned to
address, in part, the following issues questions developed by the Plenary Group

Issue Question 39. How does the Pro_]ect aﬁ'ect water quality (e: g tur:bldlty) and
sedimentation, specifically at Slab Creek Reservoir, as operation of
this reservoir affects sediment transport into Chili Bar Reservoir?
How can we manage that impact if it exists? What are the historic
events that have affected sedimentation?

Issue Question 41. Do the waters below the Project reservoirs meet the water quallty
* objectives of the Basin Plan? How can the Project be managed to help
: ~ meet them?
Issue Question 45.  What type of long-term sediment and water quality strategies,
operational practices and maintenance strategies exist?

Issue Question 46. Do the waters within the reservoirs and the diverted reaches .
- adequately protect all designated beneficial uses?

" Issue Question 47.  Identify the Project-related pollution events that may have occurred in
" the watershed.

Issue Question 55.  What are the (Project-induced) effects of recreation (including on
water and upslope activities) on water quality in the reservoirs and
stream reaches (¢.g. dispersed recreation and outhouses)?

Issue Question 60.  What is the location of all spdii piles within the Project area and what
are the effects on water quality?

Specifically, the objectives of the study plan were:

e Characterize water quality under current operatlons of the Projects by direct momtormg
of water quality, evaluation of historical information and evaluation of current ongoing
studies in the area of the Projects such as the water temperature, channel morphology,
Projects sources of sediment and aquatic bioassessment studies.

* Determine if Basin Plan water quality objectives (and other applicable water quality
criteria) are met and assess whether Basin Plan-designated beneficial uses are protected.
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The study area included all reservoirs associated with the Projects excluding Robbs Peak
Reservoir due to its small size, and includes all stream reaches potentially affected by the UARP
and Chili Bar Project, as well as a number of streams flowing into Project reservoirs.

22 Agency Requested Information

Following a review of the Water Quality Technical Report dated January 2004 (Version 0), the

agencies forwarded aletter dated May 13, 2004 to the Licensees, in which the qgenmes requested

that the technical report be revised to include the following information: -
Objectives of the Water Quality Study Plan focus on the collection of data adequate to
determine if Basin Plan water quality objectives (and other applicable water quality
criteria) are met and whether operation of the project provides for protection of all
beneficial uses designated for project-affected waters. In reviewing the draft Water
Quality Technical Report, the following concerns are noted and should be addressed --
through edits to the draft Report or additional seasons of study and subsequent addendum
to allow completion of a final Report. :

1. The Water Quality Study Plan was designed to address various Issue Questions,
primary among these being: Is operation of the Project protective of Basin Plan
designated beneficial uses? Although this question introduces section 3.6.1 of the
study plan and is re-emphasized as Issue Question 46, nowhere in the draft Water
Quality Report are the beneficial uses listed or levels of protection consideréd. A
summary table should be prepared that displays the beneficial uses as designated
in the Basin Plan for the following water bodies and stream segments: Desolation
Valley Lakes, Middle Fork American River from the source to Folsom Lake
(Rubicon drainage), South Fork American River (SFAR) from the source to
Placerville, and SFAR from Placerville to Folsom Lake. This table shouid also
provide a listing of water quality parameters that may have the potential to affect
any (or all) of these beneficial uses. In the table, the range of values obtained for.
constituents sampled in each of the water bodies or stream segments should be
applied to any beneficial use that may potentially be affected. A discussion of the
applicability of the various constituents to each of the beneficial uses should be
included with this table in the final Report.

2. Section 2.1 of the Background attempts to paraphrase the purpose of the Water
Quality Study Plan, but in its brevity disregards the need to address Issue
Questions 39, 47, 55 and 60. Regardless of the expectation that some information
will be obtained from other studies to aid in answering these questions, the Water
Quality Report must address the effects on surface water quality that may
potentially occur as a result of sediment movement, run-off from spoils piles,
historic pollution events, and project-induced recreation. Any data necessary to
answer these Issue Questions must be summarized and presented in this stand-
alone document. An analysis that integrates the appropriate data sets from this
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and other studles should be conducted and prov1ded within the final Report to
answer the Issue Questions,

3. Limited data has been provided to document historic water quality conditions and
spill or waste discharge events within the UARP (section 2.4). In the Water
Quality Study Plan the TWG requested that interviews be conducted to identify
any Project-related historic pollution events and any water quality data routinely
collected by SMUD or others. It is unclear whether consultatlon regarding
discharge events or ongoing sampling on project waters has been conducted
between SMUD.and any of the following: El Dorado County Health Department,

- El Dorado County Environmental Management, California Department of Fish
and Game, El Dorado National Forest, Regional Water Quality Control Board or
others. Informal discussions with some of these entities suggest that there may be
turbidity data associated with a Slab Creck Reservoir monitoring program, that
bacterial monitoring may have been conducted by the County, and that dredged
spoils may have been discharged to land on a number of occasions with the
potential to introduce sediments or contaminants into the water bodies downslope.
A discussion of the scope of research on these issues should be provided, and if
information sources have been overlooked, they should be investigated and
findings included in this inventory of historic evénts.

4. Throughout the document, mean and median values are discussed and there are
~general conclusions drawn regarding specified constituents based on these values.
In many cases these “mean values” appear to be the result of averaging across

seasons and/or averaging of data from multiple sampling locations. Unless
specified in regulatory standards, it is inappropriate to average constituent values
or attempt to apply measures of central tendency across geographic or temporal
space. Use of a median or mean value on a watershed scale is misleading and
steps away from the intent of characterizing water quality on each project water
body for determining levels of aquatic species protection. A global review of the
draft Report should be made, and all references to median or mean values should
be critically con51dered for appllcablhty and either deleted or more clearly
described.

5. To analyze compliance of the measured water quality parameters with regulatory
criteria, the Report should provide for a comparison of the environmental data to
Basin Plan objectives (numeric and narrative), California Toxics Rule Freshwater
Aquatlc Life Protection criteria, U.S. EPA National Ambient Water Quality
Criteria, Code of California Regulations Title 22 Drinking Wateér Standards
(maximum contaminant levels), Public Health Goals (OEHHA), and California
Toxics Rule Human Health Protection levels as applicable for individual
constituents. To facilitate this comparison, a table similar to Table 4.4-1 should
be developed and expanded to include each sampling parameter (see Table 3.2-3)
and any specific maximum thresholds allowable under approprlate regulatory
criteria, ObJBCtIVCS and goals listed above.
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6. Although arsenic and cyanide data are reported to be total values (pp. 28-29), the

draft document is silent on what concentrations were analyzed and reported for
- other constituents. Regulatory standards established for metals as objectives in

the Basin Plan, as CTR Freshwater Aquatic Life Protection criteria, and as
National Ambient Water Quality Criteria are mostly based on dissolved
concentrations (with aluminum and iron being the exceptions). .Maximum
contaminant levels set forth in Title 22 and the California Toxics Rule Human
Health Protection levels are provided as total recoverable concentratmns Metals
criteria for the protection of aquatic life are generally more strmgent than human
health protection levels (with the exception of inorganic merciry, where the
California Toxics Rule Human Health Protection level is more sensitive). This
requires that values be reported as the dissolved fraction to allow for appropriate
comparisons. The Report should be edited to clearly 1dcnt1fy the concentration
analyzed for each metal

7. Summary discussions found in the draft Report indicate numerous exceedences of
the metals criteria defined for Freshwater Aquatic Life Protection when
comparisons are made between environmental values measured on UARP water
bodies and these California Toxics Rule criteria. It is unclear whether data are
reported as dissolved concentrations that allow for a direct comparison to aquatic
life criteria or as total values that are not directly comparable to the dissolved
metals criteria. A determination of follow-up measures necessary for completion
of a final Report will depend on whether laboratory values for metals are reported
as dissolved concentrations or as total recoverable concentrations. Follow-up and
revisions to the draft Report must proceed as follows:

¢ If laboratory analyses conducted on water column samples for 2002-2003
report data as total recoverable metals concentrations, it will be necessary to
convert the California Toxics Rule criteria for Cd, Cu, Pb, Ni, Ag, and Zn to
total recoverable expressions to allow for comparability. To salvage total
metals data for consideration, California Toxics Rule aquatic life criteria must
be converted from dissolved expressions to criteria expressed as total
recoverable fractions using the California Toxics Rule recommended
conversion factors (40 CFR Part 131.38). Following this exercise, measured
total metal values and the converted criteria expressed as total recoverable
fractions must be included in the Report, along with a complete discussion of
the circumstances and the conversion process undertaken. A revised
comparison of project data compliance with the converted criteria must be
completed. In addition, another year of metals data must be collected and
reported for all sampling stations in the Spring, Summer, Fall Turnover, and
First Rain periods of 2004 for all metals. Laboratory analyses on these
samples must be conducted to obtain both total and dissolved measured values
(along with site-specific hardness) to allow direct comparison of
environmental values to the established dissolved metals criteria for aquatic
life and to compare total values for all metals to human health criteria.
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o If the 2002-2003 values are reported as dissolved metals concentrations, direct
comparison of the data to the established criteria indicates a continuing
environmental problem. The number of samples that exceed the California
Toxics Rule priority pollutant thresholds for metals trigger the need for
another full year of sampling and appropriate analyses of.all metals, at all
sampling stations, in Spring, Summer, Fall Turnover, and First Rain periods
of 2004. Laboratory analyses must provide measured values for both total and
dissolved metals (along with site-specific hardness) to al]ovy for appropriate
comparisons with estabhshed state and federal regulatory» crlterla

8. Mercury data sets provided i in the draft Report are -mcornplete. Thlrty~three of 68
samples collected during the Summer sampling period failed the laboratory
QA/QC for Hg (Appendix A-30). .In addition, Summer water column mercury
data are missing for the Big Silver Creek site (#22), a tributary to Union Valley
Reservoir where elevated mercury levels were reported in fish tissues, An- -
additional Summer Hg data set should be provided in the final Report for all
sampling stations; it is expected that these data will be collected through the 2004
water quality sampling effort discussed above.

9." The study conducted to screen for potential bioaccumulation of metals by resident

' fish was expanded in geographic scope from four reservoirs identified in the
Water Quality Study Plan to six reservoirs actually sampled. Although TWG
participants commend the Licensee’s efforts to include Loon Lake and Gerle
Creek Reservoir, it is unfortunate that small numbers of fish were collected at
Gerle Creek, Union Valley, and Slab Creek Reservoirs (section 3.4). Based on
discussion provided at section 3.4 and data presented at section 4.7 it is unclear
whether the comp051te sample prepared for Slab Creek Reservoir included
multlple species — the single data point suggests that Sacramento Pikeminnow and
Brown Trout were mixed in that sample. Language to clarify the laboratory
strategy taken on this sample should be added to the discussion. In addition, both
total and fork lengths of all fish should be provided for appropriate analysis.
Table 3.4-1 should be expanded to include total length (demonstrating “catchable
size” of each individual), and Table 4.6-3 should be expanded to include fork
length (demonstrating that composites follow the 75% rule) to allow for analysis
of relative size/age class to body burden of the metal concentrations. Laboratory
data sets for the fish tissue analysis should be provided as Appendix A-34.

10. The draft Water Quality Report includes no Laboratory QA/QC. A copy of the
QA/QC report from each laboratory (ToxScan of Watsonville, Sequoia
Analytical, El Dorado County Health Department Laboratory, and Moss Landing
Marine Laboratory) should be referenced in the final Report and must be provided
in electronic format on the Water Quahty Report CD.
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23 Water Year Type

The information in this subsection is provided for informational purposes, as requested by
agencies. The UARP Relicensing Water Balance Model Subcommittee established five water
year types to be applied to all preliminary analysis with the understanding that the UARP
Relicensing Plenary Group, with cause, may modify the current water year types in the future.
The five current water year types are triggered by the February 1, March 1, April 1 and May 1
California Department of Water Resources (CDWR) forecast for total water year unimpaired
inflow into Folsom Reservoir. An additional trigger is CDWR’s October 1 estimate of the actual
total water year unimpaired inflow into Folsom Reservoir. The February:1-forecast determines
the water year type applied for the period from February 10 through March 9: the March 1
forecast the period from March 10 through April 9; the April 1 forecast the period from April 10
through May 9; the May 1 forecast the period from May 10 through October 9; and the October 1
estimate the period from October 10 through February 9. The inflow levels are:
Critically Dry (CD) Water Year:  Less than 900,000 acre-feet

Dry (D) Water Year: From 900,001 to 1,700,000 acre-feet

Below Normal (BN) Water Year:  From 1,700,000 to 2,600,000 acre-feet

Above Normal (AN) Water Year:  From 2,600,000 to 3,500,000 acre-feet

Wet (W) Water Year: More Than 3,500,000 acre-feet

The fieldwork performed for this study occurred in 2002, 2003 and 2004. For this period, the
CDWR forecasts and estimates were:

Table 2.3-1. CDWR Folsom Reservoir forecast for 2001-2004. \

Year/Month Feb Mar Apr May Oct
2001 1,400 1,440 1,100 1,200 1,022
2002 2,380 2,070 - 2,170 2,070 - 2,019
2003 2,120 1,760 1,600 - 2,190 2,287
2004 2,120 . 2,210 1,925 1,725 1,616

A'pplying this water year type scenario and the CDWR forecasts and estimates to the study
period results in the following:

Table 2.3-2. Water year types applied to individual months of years 2001-2004.
Year [ Jan Feb | Mar Apr May | June | July Ang Sep Oct Nov | Dec
2001 [ AN D D D D D D D D D D D

2002 D | BN BN BN |. BN BN BN BN BN BN BN BN
2003 [ BN BN |.BN D BN BN BN BN BN BN BN BN
2004 | BN { BN |.BN BN BN BN BN BN BN D D D

3.0 METHODS

The methods for the water quality studies for general limnology, dissolved and suspénded
substances, organics, and metals sampling are discussed. The methods for the coliform
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sampling, both Escherichia coli (E. coli) and fecal coliform, and fish tissue analysis are
discussed separately in Section 3.3 and Section 3.4. The study methods conformed to those
approved by the Aquatic TWG Plenary Group.

31  Study Area
As described above, the study area included all reservoirs associdted with the'zPI'O_]CCtS excluding
Robbs Peak Reservoir. Rockbound Lake, although associated with the UARP, is not a UARP
project feature nor within the FERC-defined UARP Project Boundary. Robbs'Peak Reservoir-
was excluded from sampling due to its small size (30 acre-feet). The reservmrs in the study area
mcluded e

Rubicon ‘ Ger]é Creek Co. Camino

Rockbound Ice House . Brush Creek
Buck Island Union Valley ‘ Slab Creck
Loon Lake ‘ _ Junction Chili Bar . S

In addition, the study area included all stream reaches and those tributéry inflows that were
identified by the Aquatic TWG and Plenary Group. These stream reaches are listed below:

Rubicon Dam Robbs Peak Dam Camine Dam

Buck Island Dam Ice House Dam . Brush Creek Dam

Locon Lake Dam Union Valley Dam Slab Creek Dam :
Gerle Creek Dam - Junction Dam Reach Downstream of Ch111 Bar

Addltlonal samples were collected in sections of streams unaffected by the Projects. These
included:

Rubicon River upstream of Rubicon Reservoir
Highland Creek upstream of Rockbound Lake
South Fork Rubicon River Upstream of Robbs Peak Reservoir

Tells Creek, Big Sllver Creek, and Jones Fork Silver Creek upstream of Umon Valley
Reservoir

South Fork Silver Creek upstream of Ice Honse Reservonr
Jaybird Canyon Creek upstream of Camino Reservoir
Little Silver Creek upstream of Junction reservoir

Brush Creek upstream of Brush Creek Reservoir

Slab Creek upstream of Slab Creek Reservoir ~

32 - Sampling Methods and Parameters

The selected constituents were sampled using a triage sampling and contingency sampling plan

as identified in Table 3.2-1. The triage sampling was designed to screen for elevated constituent

levels within the Projects’ study area. Water quality samples were collected 1mmed1ately
downstream of each UARP facility and the Chili Bar Dam, in each UARP reservoir and Chili
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Bar Reservoir, and in the major unimpaired inflows to each reservoir. The contingency sampling
focused on the specific water quality constituent(s) and areas where triage sampling data
indicated a water quality problem might exist. It included near-term and long-term activities to
explore the problem. The near-term steps included immediately directing the water quality lab to
analyze the water quality samples taken from major inflows to the reservoirs'for the constituent
for which a problem was indicated. Because of the short laboratory holding times of certain
constituents, the Licensees and the laboratory initiated special procedures to. ensure that
information was not lost due to expiration of the holding times. In other cases,'samples that were
to be held until a determination was made to analyze them were ultimately analyzed along with
all other samples. Constituents with short holding times included certainnutriénts (e.g., nitrate-
nitrite and ortho-phosphorus have 48 hour holding times) and total suspended solids and total
dissolved solids (7-day holding time). In these instances, the laboratory was directed either to
analyze for the specific constituents lmmedlately upon arrival or to chemically preserve the
samples for later analyses.

Water quality sampling locations are shown on the maps in Appendix B. Appendix B-1 includes
four map files on CD that show all study site locations for the water quality study as well as for
other aquatic relicensing studies. Attached in Appendix B-2 is a map that shows all water
quality sampling sites except for locations on the Reach Downstream of Chili Bar. The map in
Appendix B-2 is included as a convenience to the reader in addition to the full set of maps in
Appendix B-1.

Table 3.2-1. Water quality sampling locations for relicensing of Sacramento Municipal Utility
District’s Upper American River Project and Pacific Gas and Electric Company’s Chili
Bar Project.

Triage _ Contingency Sampling
Sampling _
Water Quality Take & Obtain with Triage | Take & Analyze
Monitoring Station Analyze * | Samples, Analyze if if Problem
' Problem

1. - Rubicon River inflow to Rubicon Res. X

R-1.  Rubicon Res. mid-lake X

2, Rubicon R. outflow from Rubicon Res. X

3. Rubicon R. upstream of Rubicon Springs ‘| - X

3a. Fox Lake reach flow from Rubicon Res. ‘ X :

4. Highland inflow to Rockbound Res. X

R-2.  Rockbound Lake mid-res. X

5. Rubicon outflow from Rockbound Lk. X

R-3.  Buck Island Res. mid-lake X

6. Little Rubicon outflow from Buck Is Lk. ! X

R-4a  Loon Lake Res. near dam X -

R-4b  Loon Lk. mid-res. in west body X

R-4¢  Loon Lk. upper res. N-E body X

7. Gerle Ck. outflow from Loon Lake X

8. - Jerrett Ck. upstream of Gerle Ck. con. . X

9, Gerle Ck. downstream of Jerret confl. In situ only X

10. Barts/Dellar Ck. upstream of Gerle Ck. X

11. Gerle Ck. dwnstrm of Barts/Dellar conf, X

12, Rocky Basin Ck. upstream of Gerle X
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Table 3.2-1. Water quality sampling locations for relicensing of Sacramento Municipal Utility
District’s Upper American River Project and Pacific Gas and Electric Company’s Chili
Bar Project.
: Triage Contingency Sampling
Sampling .
Water Quality Take & Obtain with Triage | Take & Analyze
* Monitoring Station - Analyze * | Samples, Analyze if | if Problem
: ‘ Problem - S
13.  Gerle Ck. dwnstrm of Rocky Basin conf | In sifu only N X
14, . Gerle CKk. inflow to Gerle Ck. Res. X .
R-5. Gerle Ck. Reservoir mid-res. X J
15. Gerle Ck outflow from Gerle Ck Res X ke
16.  Geile Ck Canal inflow to Robb’s Frby X
17. S.F. Rubicon inflow to Robb’s Forebay X
18. S.F. Rubicon upstream of Gerle Ck con. X
19, S.F. Rubicon dwnstrm of Gerle Ck con. X
-20. S.F. Rubicon upstrm of Rubicon River X
21. Tells Ck. upstrm of Union Valley Res. X T
22, Big Silver Ck. upstrm of Union Valley X.
23. Jones Fk Silver Ck inflow to Union - X
Valley Res. -
R-6a . Union Valley Res. near dam X
| R-6b__ Union Valley Res. mid-res. X
R-6¢  Union Valley Res. (near Robb’s Pk, PH X
: tailrace)
R-6d  Union Valley Res, Jones Fork anma X
24, 8.F. Silver Ck. upstrm of Ice House Res. ) X
R-7a__ Ice House Resetvoir near dam- - X
R-7b _ Ice House Reservoir mid-res. X
R-7c __ Ice House Reservoir upper lake body X
25. S.F. Silver Ck. Qutflow from Ice House X
26a.  S.F. Silver 3-4 mi. dwnstrm of IH Res In situ only X
26b. _ S.F. Silver upstrm of Big Hill Cnyn. X
27. S.F. Silver Ck inflow to Junction Res. X .
28. Little Silver Ck. Inflow to Junction Res X
R-8 Junction Reservoir, mid-resv btwn arms X '
29. Silver Ck. outflow from Junction Res. X
30. Onion Ck. upstream of Silver Creek X
31. Silver Ck dwnstrm of Onion Ck confl. . X
32. Silver Ck. inflow to Camino Res. X
33. Jay Bird Ck. inflowto Camino Res. . X
R-9. Camino Reservoir mid-resv. X
34.  Silver Ck. outflow from Camino Res. X
36. Silver Ck. Immediately upstrm of SFAR. X
37. SFAR upstream of Silver Ck confluence v X
38, SFAR upstream of Camino Powerhouse X
39. Brush Ck. inflow to Brush Ck. Res. X
R-10.  Brush Creek Res. mid-res. Site X
40. Brush Ck. outflow from Brush Ck Res. X
41. SFAR dwnstrm of Camino Powerhouse X
R-11a_ Slab Creek Reservoir mid-res. site X
X

R-11b__ Slab Creek Res. upper-res, site
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Table 3.2-1. - Water quality sampling locations for relicensing of Sacramento Municipal Utility
District’s Upper American Rlver Project and Pacific Gas and Electric Company’s Chili
Bar Project.
Triage Contingency Sampling
Sampling .
Water Quality Take & Obtain with Triage | Take & Analyze
Monitoring Station Analyze * | Samples, Analyze if . if Problem
. Problem
42. - Slab Ck. inflow to Slab Ck. Reservoir - X ;
43, SFAR outflow from Slab Ck Res— X ' .o
upstream of Jowa- Brushy Cnyn Ck confl. , SRRl
- 44, SFAR between Slab Ck Res & Rock Ck Lo X
45, Rock Creek upstream of SFAR confl. ' X
46.  SFAR downstream of Rock Ck. confl. X
47, SFAR downstream of White Rock P.H. X
R-12a  Chili Bar Reservoir near dam X
R-12b _ Chili Bar Reservoir mid-res. Site. X , - =
48, SFAR below Chili Bar Dam X
49, SFAR upstream of Dutch Creek - . X .
1.50. SFAR at Coloma gaging station _ X
51. SFAR dwnstrm of Greenwood Creek, X :
near ex-USGS 11445500 : .
52. SFAR upstream of Weber Creek ' X
53. Weber Ck upstream of confl. w/ SFAR . X
1 54. SFAR below Weber Creek confluence in X
| ariverine environment

* During periods of reservoir stratification, samples were collected within the upper epilimnion layer and also in the hypolitnion layer a few feet
ebove the reservoir bottom, When the reservoir profile was mixed, samples were collected at a point below the water surface equwalcnt to
approxunntely one-third the total ‘water column depth, }

The Water Quality Study Plan required the Licensees to conduct the water quality study efforts.
over four seasons: Spring Runoff, Summer Low-Flow, Fall Turnover and First Major Rain
(Table 3.2-2). These samplings were conducted beginning in Fall 2002 through Fall 2003. In
response to a request from the State Water Resources Control Board and Department of Fish and
Game, the four seasons of sampling were repeated in 2004 for dissolved and total metals for all
locations identified in the study plan. The Licensees obtained water temperature profiles in Fall
2002 and Fall 2004 to determine the specific timing of the fall turnover for the three storage
reservoirs and associated regulation reservoirs. Profiling was conducted in Loon Lake Reservoir
(representing Rubicon, Rockbound, Buck Island, Gerle and Loon Lake reservoirs), Union Valley
Reservoir (Junction and Union Valley reservoirs), Ice House Reservoir, and Slab Creek
Reservoir (Biush Creek, Camino, Chili Bar and Slab Creek reservoirs). For this purpose,
turnover was assumed to have occurréd when the therniocline had broken down: that is, when at
nowhere in the reservoir was there a more than 1°C change in temperature per meter of depth.
Reservoir profiling data indicate that complete turnover is a relatively slow process and can span
several weeks

The Fall 2002 Turnover sampling extended over a two-month period, as Ice House Reservoir and
Union Valley Reservoir remained stratified through October. In the case of Ice House Reservoir,
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stratification persisted through the 2002 First Major Rain event. Timing of the 2002 First Major
Rain event was triggered by more than 1 inch of precipitation.

Table 3.2-2.  Sampling dates for UARP and Chili Bar Project Sites, 2002-2004.
Reservoir' | Fall 2002 | 2002 First Spring Summer Spring Summer | Fall 2004 2004
Turnover | Major Rain 2003 2003 Low 2004 2004 Turnover First
Runoff Flow Runoff - | Low Flow Major
. ' ‘- Rain
Rubicon Oct. 7 B4l Jun. 11 Sep. 17 May 12 | :Sep.21 - -
Rockbound Oct. 7 A Jun. 11 Sep. 17 May 12 .| 'Sep.21 Nov. 2 2
Buck Island Qct. 7 *xe Jun. 11 Sep. 17 May 12 | - Sep.21 Nov, 2 hae
Loon Lake Oct. 8 Nov. 11 May 14 Sep. 16 Mayé | “Sep.22 | Nov.10 ol
Gerle Creek Oct. 8 Nov. 11 May 14 Sep. 19 May 6 Sep. 15 Nov. 10 s
Union | Nov. 14 | May 7, 13 Sep. 18 May 5 ‘Sep. 14 Nov. § ¥l
Valley . : - .
Ice House Nov. 26" ‘Nov. 14 May 11, Sep. 18 May 11 | - Sep.20 Nov. 1 Dec. 1
‘ 13; Jun. . - -
12 ' :
Junction k2 Nov. 14° May 11, Sep. 16 May 5 Sep. 14 Nov. 8 L
13 '
Camino ' 02 Nov. 13* May 6 Sep. 16 May 4 Sep. 12 Oct. 24 ok
Brush Creek w2 Nov. 13 May 6 Sep. 16 May 4 Sep. 20 Nov. 1 *xl
Slab Creek Qct. 7-9 Nov. 12 May 5 Sep. 15 May 3 Sep. 13 Oct. 25 ke
Chili Bar Oct.9 [ Nov.13 May5 [ Sep.15 | May3 Sep. 13 Oct. 25 -

vaenne sites, which include tributaries and reaches below the project reservoirs, were sampled at the same dates as the nearby reservoir,
Fall Turnover sampling concurrent with First Rain sampling.
*Fall Tumoever sampling occurred after the First Rain sampling. Ice House Reservoir remained stratified through mid- November

Fifty-five water quality parameters were evaluated for samples taken in the UARP reservoirs and
Chili Bar Reservoir, major tributaries, and main stem tributary reaches during the eight sampling
events (Table 3.2-3). Selection of the water quality parameters was based on existing water
quality objectives as defined by the Aquatic TWG and approved by the Plenary Group.

All procedures used for the purpose of collecting, preserving and analyzing samiples followed
established USEPA or Standard Methods protocol. All samples were collected manually into
certified pre-cleaned, Nalgene or glass containers provided by the laboratory and placed on ice
during transport. Samples processed for metals, certain nutrients and organics were shipped to
ToxScan Laboratories of Watsonville, California at the end of the sampling week. Samples with
constituents with short hold-times (e.g. turbidity, nitrate-nitrite, ortho-phosphorus and fecal
coliform) were delivered to Sequoia Analytical Laboratories in Sacramento. E. coli samples
were delivered to E! Dorado County Health Department Laboratory in Placervﬂ]e and processed
within 24 hours of sampling.

At the stream reach sites, a single grab sample was obtained where sufficient turbulence
provided good lateral and vertical mixing and when possible, near the approximate thalweg. _
Reservoir samples were obtained from a boat using Van Dorn and Kemmerer samplers. Camino
Reservoir was usually sampled along the near-shore due to safety policy. When a reservoir was
not temperature-stratified, water chemistry sampling consisted of one grab sample collected at
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one-third of the maximum depth. If a reservoir was stratified, a sample was obtained from both
the epilimnion and hypolimnion, as determined by thermal profiling. Thermal stratification was
defined as temperature change of more than 1.0°C per 1.0 meter of depth anywhere in the
reservoir, which is referred to as the location of the thermocline (Horne and Goldman, 1994).
Dissolved oxygen (DO), pH, temperature and specific conductance were measured at each site at
the time of nutrient sampling with a Yellow Springs Instrument (YSI) or Hydrolab Multiprobe
meter. Instrument calibrations were performed for DO, temperature, pH and specific
conductance prior to each sampling season. Transparency was measured m reservoirs with a
standard 7.9-inch-diameter Secchi d1sk Pt

Table 3.2—3. Sampling Parameters, Methods, and Snmplihg Event.
Sampling Event :
Constituent Method Fall | 2002 | Spring 2003 2004 2004 | Fall | 2004
2002 | First 2003 |Summer | Spring | Summer | 2004 [ First
Turn~ | Rain | Runoff Low Runoff Low Turn- | Rain
over | Flow! Flow' | over
General Limnology
Water Hydrolab/YSI | X [ X X X X X X X
Temperature
Dissolved | Hydrolab/YSI X X X X X X X X
Oxygen ' e
pH Hydrolab/Y SI X X X X - X X X X
Specific Hydrolab/YSI X X X X X X X X
Conductance
Secchi Depth ‘Secchi Disk X X X X . X X X X
General Limnolo :
Nitrate-Nitrite EPA 300.0 - X X X X
Ammonia as N EPA 350.2 X X X
TKNasN - EPA 351.3 X . X
Total . EPA 365.2 X X X X
phosphorous -
Ortho- EPA 365.3 X X
phosphate .
TOC __EPA 415.1 X X |
Turbidity, Total Suspended Solids, Total Dissolved Solids
Turbidity X X X X '
Total - EPA 3101 X X X X
Alkalinity :
TSS EPA 160.2 X X X X
DS . EPA 160.1 X X X
Calcium EPA 200.7 X X . X
Magnesium EPA 200.7 X X X
Potassium EPA 200.7 X X X
Sodium - - EPA 200.7 X X - X
Chloride EPA 200.7 X X . X
Sulfate EPA 200.7 X X X

Water Quality Technical Report
05/31/2005

Page 16 ' Copyright © 2004 Sacramento Municipal Utility District and Pacific Gas & Electric Company




Pacific Gas and Electric Company
Chili Bar Project
FERC Project No. 2155

Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Table3.2-3.  Sampling Parameters, Methods, and Sampling Event.
: ' Sampling Event
Constituent Method Fall {1 2002 { Spring 2003 2004 2004 Fall |2004
2002 | First 2003 |Summer | Spring | Summer | 2004 | First
Turn- | Rain | Runoff | Low | Runoff | Low | Turn- |Rain
over Flow' Flow over
o Organics L
Oil and grease | EPA 1664 X X X. :
MTBE SW X' X
5030B/SW .
83260B v
TPH SwW X! X T
5030B/SW
3021B/9015 . . }
: Metals: Measured as Total Recoverable Metals -
Aluminum EPA 200.8 and X X - X X X X X X
245.7
Arsenic EPA 200.8 and X X X X X X X X
245.7
Barium EPA 200.8 and X . X X X X X X X
245.7 ) :
Iron EPA 200.8 and X X X X X X X
2457
Manganese EPA200.8and | X X X X X
245.7 :
Mercury EPA 245.7 X X X X X
Selenium - | EPA 200.8 and X - X X X X
245.7
Total Cyanide’ | EPA 335.2 X - X
‘ - Metals-Hardness: Measured as Total Recoverable Metals
Hardness EPA 130.2 X X X - X X X X X
Barium EPA. 200.8 and X X X X X X X
245.7 . ‘
Cadmium EPA 200.8 and X X X X X X X
‘ 2457 .
Copper EPA 200.8 and X X X X X X X
2457
Lead EPA 200.8 and X X X X X X X X
245.7
i Nickel EPA 200.8 and X X X X X X X
: 245.7 :
Silver EPA 200.8 and X X X X X X X X
2457 .
Zinc EPA 200.8 and X X X X X
245.7 -
‘ Metals: Dissolved
Aluminum EPA 200.8 ) X X X X
Arsenic EPA 200.8 X X X X
Barium EPA 200.8 X X X X
Cadmium EPA 200.8 X X X X
Copper EPA 200.8 X X X .| X
Iron EPA 200.7 X X X X
Lead EPA 200.8 X X X X
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Table 3.2-3. Sampling Parameters, Methods, and Sampling Event.
‘ Sampling Event
Constituent Method Fall | 2002 | Spring 2003 | 2004 2004 Fall |2004
S 2002 | First 2003 |Summer| Spring |Summer | 2004 |First
Turn- | Rain | Runoff Low Runoff |. Low | Turn- |Rain
over | Flow' Flow) | over
Manganese EPA 200.8 ' X X X
Mercury EPA 1631E & ' X X X
245.7 T
Nickel EPA 200.8 . X - X X X
Selenjum EPA 200.8 ' X X X
Silver EPA 200.8 : X X X X
Zinc EPA 200.8 X X X X
Coliform - -
Coliform/E. 9221/9222Das | X X X X
coli available -
Fecal coliform 9222 X X ' [T

1. If the reservoir was stratified samples were obtained from the epilimnion and hypolimnion. If the reservoir was not stratified, samples
were obtained from 1/3 depth.

2. At selected reservoir sites only during the fall turnover and spring sampling.
3. Although not a metal, cyanide is included in the metals section throughout this report. Cyanide was measm'ed as total cyanide,

3.2.1 Data Reporting

The Licensees requested the analytical laboratories to obtain the lowest method detection limits
(MDL) and reporting limits (RL) practicable for the water quality samples. The MDL is defined
as the lowest concentration that can be detected by an instrument with correction for the effects
of sample matrix and method-specific parameters. The RL was equivalent to the Practical
Quantification Limit (PQL). The PQL is defined as the lowest quantifiable concentration that
the laboratory can reliably determine w1th1n specified limits and accuracy during routine
laboratory operatmg conditions.

Rather than list non-detect (ND) in the tables of this report (unless otherwise noted), the value is
listed to the RL and is indicated by the less than (<) sign. In Appendix A, however, estimated
values are listed and are marked with a “J.” These are values that were below the RL, but above
the MDL.

322 Data Analysis

Data analysis did not include statistical significance testing. The trophic status of the reservoirs,
based on nitrogen, phosphorus and Secchi disk depth, were determined using the Trophic Status
Indices (TSI). TSI were calculated for total phosphorus (TP) and Secchi Depth (SD) according
to Carlson (1977). Total nitrogen (TN) TSI calculations were also included according to Kratzer -
and Brezonik (1981). TSI calculations are based on log-based regressions with values that range
from 0 — 100 units. TSI values greater than 60 units are classified as eutrophic; 50 to 59 units as
meso-eutrophic; 40 to 49 units as mesotrophic; and 30 to 39 as meso-oligotrophic (Carlson
1977). :
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3.3 Coliform Sampling

The Licensees performed two types of coliform sampling. The first involved screening for E.
coli concurrent with the water quality samplmg The second included sampling for fecal
coliform following regulatory procedures’ at high-use recreation sites as determined by the
Aquatic TWG in conjunction with participants of the Recreation TWG. The Licensees obtained
E. coli samples at the water quality sites during the 2002 Fall Turnover and First Major Rain, and
2003 Spring Runoff sampling events (Table 3.2-1). E. coli sarnplmg in the 2003 Summer Low
Flow event was at selected near-shore sites at UARP reservoirs (Table 3.3- 1) according to
Attachment 5 of the Water Quality Sampling Plan. The samples were coIlepted placed on ice
and processed within 24 hours of collection by El Dorado County Health Department Laboratory
using EPA SM 9222D (“Colilert™). .

Table 3.3-1. Summer 2003 E. coli sampling sites.
E. coli Sampling Site =~ E. coli Sampling Site
R-3b. Buck Island Res. north shore - R-7e. Ice House Res. West of boat launch C T
R-4d. Loon Lake Res. Near shore at NE end of Point | 26a. S.F Silver Ck. Downstream of Ice House Road.
Pleasant Campground .
R-4e. Loon Lake near shore west of main dam R-8b. Junction Res. near boat ramp
R-4f. Loon Lake Res. east of Loon Lake Campground | R-9b. Camino Res. near boat
: Ramp
13a. Gerle Ck. Below Ice House Road R-10b. Brush Ck. near boat ramp
R-6¢. Union Valley Res. Near Wench Ck. Campground | R-11c. Slab Ck. near boat ramp -
R-6f. Union Valley Res. Near Yellowjacket R-12¢. Chili Bar near boat ramp
Campground
R-6g. Union Valley Res. Near West Point boat ramp 48. SFAR below Chili Bar Dam
R-6h. Union Valley Res. Near Fashoda Beach | 51. SFAR at Coloma gage station
24. S.F. Silver Ck. upstream of Ice House Res. 54. SFAR downstream of Highway 49 Bridge
R-7d. Ice House Res. At Peninsula Cove on north shore '

During Summer 2003, the Licensees obtained fecal coliform samples within UARP reservoirs
and in river reaches, generally near areas of high recreational use (Table 3.3-2) according to
Attachment 5 of the Water Quality Sampling Plan. Sampling was targeted around the
Independence Day weekend for the lower and middle reach reservoirs and the Labor Day .
weekend for reservoirs in the upper reach (Loon Lake and Buck Island), with repeat sampling
consisting of five samples collected within a 30- day period for each location. Samples were
collected near-shore in shallow water, placed on ice and processed within 24 hours of collection
by Sequoia Analytical Laboratory using EPA SM 9222,

Table 3.3-2, Fecal Coliform Sampling Sites and Dates, 2003,

Site # ' Location - Sampling Dates
FC-1 Gerle Ck. Res. between dock and day-use area 6/23,7/1, 7/8, 7/15, 1122
FC-2 Union Valley Reservoir at Camino Cove: 6/23, 7/1, 718, 7115, 7122
FC-3 Union Valley Reservoir near shore at Fashoda Beach : 6/23,7/1, 7/8, 1/15, 7/22
FC4 Union Valley Reservoir at Jones Fork Campground 6/23, 7/1, 7/8, 7/15, 7/22

! This sampling followed o “5 day in 30 day™ sampling in which sampling periods preceded and directly followed the Fourth of July and Labor
Day holidays
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Table 3.3-2. Fecal Coliform Sampling Sites and Dates, 2003.
Site # Location - Sampling Dates
FC-5 Jones Fork Silver Creek at Ice House Road 6/23, 7/1, 7/8, T/15, 1122
FC-6 Big Silver Creek at bike bridge ' 6/23, 7/1, 7/8, 7/15, 1122
FC-7 - | Ice House Res, at east end near day-use area - 6/23,7/1,1/8, 7115, 7/22
FC-8 Ice House Res near youth camp boat storage ‘ ' 6/23, 711, 7/8, 7/15, 7122
FC-9 Ice House Res. on west end near day-use area 6/23, 7/1, 7/8,7/15, 1122
FC-10 Brush Creek boat ramp : 6/23,7/1, 7/8, 7/15, 7/22 .
FC-11 SFAR below Bridge at Camino Powerhouse . . 6/23, 7/1, 718, 7/15, 7/22
FC-12 SFAR at Coloma Gage Station below dam . 6/23, 7/1, 1/8,7/15, 7/22
FC-13 SFAR downstream of Miner’s Cabin ' 6/25, 7/, 7/;’841_‘7/] 5,7/22
FC-14 | SFAR at County Park parking lot ' 6/23, 7/1, 7/8, 7/15, 7/22
FC-15 SFAR downstream of Greenwood Creck 6/23,7/1, 7/8, 715, 7/22
FC-16 | SFAR upstream of Hastings Creek ' . 6/25,71, 718,715, 7122
FC-17 [ SFAR downstream of Weber Creek ' . 6/25, 7/1, /8, 7/15, 7/22
FC-18 Buck Island Near Dam at dispersed camp site 8/19, 8/26, 9/2, 9/17, 9/23
FC-1% Loon Lake Reservoir at Ellis Creek Inflow on west : 8/19, 8/26,9/2,9/17,9/23 ~
side of creek ' '
FC-20 Loon Lake Reservoir near dam, Northshore 8/19, 8/26, 972, 9/17, 9/23
Campground, and in a dispersed recreation area : '
FC-21 Gerle Creek below Loon Lake gaging station at ' 8/19, 8/26, 912, 9/17, 9/23
USFS property boundary, :
3.4 Bioaccumulation - Fish Tissue Analysis

Sampling and analytical methods were done according to the California State Water Resources
Control Board Toxic Substances Monitoring Program (TSMP). The fish collection was
conducted by California Department of Fish and Game (CDFG). Four species of fish - brown
trout (Salmo trutta), smallmouth bass (Micropterus dolomieu), rainbow trout (Oncorhynchus
mykiss) and Sacramento pikeminnow (Ptychocheilus grandis) - were collected at five UARP
reservoirs and in Chili Bar Reservoir (Table 3.4-1). The fish selected were piscivorous fish,
representing the top reservoirs level of the food chain in theirrespective reservoirs. These fish
are most likely to have the highest tissue levels of metals (e.g. mercury) due to biomagnification
via the food chain.

Table 3.4-1. UARP/ Chili Bar Reservoir fish tissue analysis in 2003 sampling locatlon, date, specles,
_and fork]1 ﬂgth
Sample Composite Sample Fork Length Weight
Site Date Number & Species *  (mm) ()

Loon Lake 9/18/03 6 Brown Trout 374 564.9
: - . 342 475.8
368 : 562.4
350 453.1
350 4422
350 442.7

Gerle Creek Reservoir 9/23/03 "1 Brown Trout 510 1,716.9
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Table 3.4-1, UARP/ Chili Bar Reservoir fish tissue analysm in 2003: sampling location, date, species,
and fork length,
Sample Composite Sample Fork Length ~ Weight
Site Date Number & Species {mm) N (4]
Union Valley Reservoir -6/26/03 4 Smallmouth Bass 340 : 620.7
: - ' 325 ¢ ., . 6184
300 .- 4144
400 - 903.6
Ice House Reservoir 6/26/03 7 Rainbow Trout . 340 . 400.3
335 7 377.8
278 . 281.4
285. 5. 3124
308 301.1
272 260.0
214 144.4
Slab Creek Reservoir 8/14/03 1 Brown Trout 485 ‘ 1,297.2
Chili Bar Reservoir 0/24/03 8 Sacramento Pikeminnow 325 . 3579
: 303 . 2547 -
301 276.9
280 - 250.4
275 220.8
277 . 2452
257 193.0
238 148.7

Afier collection, the fish were frozen for later analysis by the Moss Landing Marine Laboratories
— Marine Pollution Studies Laboratory. A composite fish sample was obtained for each reservoir
for analysis of trace metals in both the muscle (filet) and liver tissues. However, mercury, which
tends to accumulate in the muscle tissue, was not analyzed from the liver tissue. In an earlier
version of this report, it was erroneously reported in Table 3.4-1 that the fish sampled for Slab
Creek Reservoir included three Sacramento pike minnows and one brown trout. Only the brown
trout was sampled and analyzed. The three pike minnows from Slab Creek Reservoir were
archived by the lab but not analyzed.

The constituents, method, method detection limit and reporting limit are listed in Table 3.4-2.

Table 3.4-2. Metals, methods, detection limits and reporting limits for the fish tissue analysis.
_ Method Detection Limit Reporting Limit
Metal EPA Method ~ (ppm) (ppm)
Aluminum EPA 1638 0.02 0.06
Arsenic EPA.1638 0.02 0.06 .
Cadmium EPA 1638 £.0004 - 0.0012
Copper EPA 1638 0.0006 0.0018
Lead EPA 1638 0.0004 0.0012
Manganese EPA 1638 0.0006 0.0018
Mercury " EPA 1638 0.001 0.003
Nickel EPA 1638 0.001 0.003
Selenium EPA 1638 0.02 0.06
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Table 3.4-2. Metals, methods, detection limits and reporting limits for the fish tissue analysis.
‘ _ Method Detection Limit -Reporting Limit
Metal EPA Method (ppm) {ppm)
Silver . - EPA 1638 0.002 0.006
Zinc "EPA 1638 0.004 0.012
Chromium EPA 1638 0.006 0.018
4.0 ~ RESULTS | S
4.1 . Historical Spill/Waste Discharge Events e

SMUD reported that historic non-permitted waste discharge events resulting from construction,
operation and maintenance of the UARP are infrequent. Five events have occurred since 1997,
before which records are not well-documented. Pacific Gas and Electric Company was unaware
of any similar events for the Chili Bar Project. Each of the five UARP events is discussed- -
below.

4.1.1 Camino Powerhouse Transformer Oil Spill

On January 1, 1997 the Camino Powerhouse transformer oil spilled into the South Fork
American River (SFAR) as a result of flood flows in the river estimated to be as high as 80,000
cfs. The transformer reservoir of one of two transformers located on the service deck of the
powerhouse was lost as a result of the high flows. Since the event was of such high volume, no
remediative action was possible nor recommended by state agencies. The content of the
transformer was certified non-poly chlorinated bi-phenyl (PCB). SMUD reported this incident to
the Central Valley Regional Water Quality Control Board (RWQCB) and the CDFG No action
was taken by the RWQCB or CDFG.

4.1.2 Congcrete Spills During Camino Penstock Stabilization Project

The Camino Penstock Stabilization Project was initiated in Fall 1996 to protect the Camino
Powerhouse penstock from damage by geomorphic movement of the hillside on which it is
located. A component of the work was to pump Portland cement into holes drilled deep (60 —
100 feet) into the hiliside. On three occasions during July 23 and September 4, 1997 grout
coursed with underground springs to migrate 500 to 600 feet to the base of the hillside and into
the SFAR. SMUD reported these incidents to the RWQCB and the CDFG. A Notice of
Violation was issued by the RWQCB for the incidents, with the major concern by the RWQCB
being the hexavalent chrome (Cr VI+) fraction of the cement. Grouting operations ceased until
leak issues were addressed. Remedial and mitigative efforts were implemented to prevent
subsequent reoccurrences of the leakage, including use of straw bales, geotextile fabric, “baker”
holding tanks, pumping spring water to the top of the hillside (~800 feet) to settling ponds and
-continuous monitoring and reporting to the RWQCB. This work was completed in 2001.
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4.1 3 Mass Wasting into Camino Reservoir

Following the flood of 1997 Camino Reservoir was the recipient of a mass-wasting event, which
resulted in an estimated 250,000 cubic yards of mountain earth sliding into the reservoir.
Following this event, SMUD implemented a phased sediment removal program over the course
of one year {October 1999 to October 2000) to remove about 100,000 cubic yards of the
sediment. An application to the RWQCB to complete the sediment removal was made and
approved. As a condition of the work, Reports of Waste Discharge were submitted to the
RWQCB for review. All'best management practices and mitigation reqmrements as
promulgated by the RWQCB were followed. A component of the sediment, removal work was
providing sediment sample analyses to the RWQCB for rev1ew No subsequent action on behalf
of the RWQCB was required as a result of this work.

4.1.4 . Release of Turbid Water from Union Valley Power Tunnel

Approximately 19,680 gallons of water, with an estimated total suspended solids concentration
of 86 mg/], was released into Silver Creek from the Union Valley Powerhouse tunnel on
December 8 and 9, 2002. The source of suspended solids was preparation work within the tunnel
penstock for a protective coating application, which involved washing the outside of the
penstock with a high-pressure washer. This release was diluted by an estimated 678 million
gallons of water that coursed through the Union Valley Dam. SMUD reported this mmdent to
- the RWQCB. :

Although SMUD had notified the RWQCB with a Notice of Intent to proceed with the work, the
RWQCB had not notified SMUD that a permit would be required. Subsequent to receipt of a
Notice of Violation, SMUD implemented a monitoring program to ensure subsequent releases
did not exceed the maximum instantaneous limits established for total suspended solids. No
further action was taken on behalf of the RWQCB

4.15 Release of Sewage at Cammo Powerhouse

On September 17, 2003 approxmate]y 10 gallons of sewage was dlscharged into a 4, 000-gallon
sump, which was eventually discharged into the SFAR. The cause of the discharge was a
malfunctioning toilet float-valve. SMUD reported this incident to the RWQCB.- No action was

-taken by the RWQCB. Remedial action was taken by SMUD to ensure future events as such at
all powerhouses would not occur.

4.2 Basin Plan Designated Beneficial Uses

Section 401 of the Clean Water Act (CWA) requires that all applicants for a federal license or
permit must seek certification that the proposed project is in compliance with established water
quality standards, which consist of designated beneficial uses and water quality objectives to
support those beneficial uses. Certification may be conditioned with other limitations to assure
compliance with various CWA provisions. In California, the SWRCB is the administrator of the
CWA., Water quality certificates were not issued for the initial FERC licenses for the UARP and
Chili Bar Project because licenses were issued prior to the enactment of the CWA. SMUD and
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Pacific Gas and Electric Company must submit applications for water quality certificates (or the
certificates themselves) to the SWRCB (not obtain the permit) within 60 days of FERC
publishing a notice in the Federal Register that SMUD’s and Pacific Gas and Electric Company’s
license applications are ready for environmental analysis. _

The beneficial uses established for the general areas affected by the Projects, as stated in the
Sacramento River and San Joaquin River Basin Plan (RWQCB 2004), are shown in Table 4.2-1.
Note that the Basin Plan was déveloped and first published in 1971, more than 10 years after the
UARP and Chili Bar Project were licensed by FERC and began commerclal operatlons

[

e

Table 4.2-1. Designated Beneficial Uses of the Desolation Valley Lakes (l-Iydro Umt Number 514.4.46),
Middle Fork American River, Source to Folsom Lake (514.4.45), South Forks American
River, Source to Folsom Lake (514.3.48) and South Fork American River, Placerville to
Folsom Lake (514.32.49) in the vicinity of the Upper American River Project and the Chili
Bar Project as des1gnated by the Central Valley Regional Water Quality Control Board in
the Sacramento River and San Joaqum Basin Plan. (SOURCE Table 11-1, Basin Plan,

RWQCE 2004.)
Designated _ o | Desolation Middle South South
Beneficial Use | Description Valley Fork to Fork to Fork to
: Lakes Folsom Placerville | Folsom

Municipal and -Uses of water for community, — | Existing Existing Existing
Domestic Supply military, or individual water o '
{MUN) supply systems including, but

not limited to, drinking water

) supply. ) .

Agriculture (AGR) | Use of water for farming, — Existing ———— - Existing

horticulture, or ranching '

including but not limited to'

irrigation, stock watering or

support of vegetation for range

grazing,
Hydropower Use of water for hydmpower e Existing Existing Existing
Generation (POW) | generation. ' '
Water Contact Use of water for recreational Existing Existing Existing Existing
Recreation activities involving body contact '
(REC-1) with water, where ingestion of

. water is reasonably possible.

These uses include, but are riot

limited to, swimming, wading,

water skiing, skin and scuba

diving, surfing, white water

activities, fishing or use of

natural hot springs. . -
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Table 4.2-1.

Designated Beneficial Uses of the Desolation Valley Lakes (Hydro Unit Number 514.4.46), -
. Middle Fork American River, Source to Folsom Lake (514.4.45), South Forks American
River; Source to Folsom Lake (514.3.48) and South Fork American River, Placerville to
Folsom Lake (514.32.49) in the vicinity of the Upper American River Project and the Chili
* Bar Project as designated by the Central Valley Regional Water Quality Control Board in
the Sacramento River and San Joaquin Basin Pian. (SOURCE: Table II-l, Basin Plan,
RWOQCBE 2004.)

Designated
Beneficial Use

Description

Desolation _

Valley
Lakes

Middle
Fork to
Folsom

South
-Fork to

-Placerville

South
Fork to
Folsom

Non-Contact Water
Recreation

(REC-2)

Use of water for recreational
activities involving proximity to
water, but where there is
generally no body contact with
water, nor any likelihood of

- ingestion of water. These uses

include, but are not limited to,
picnicking, sunbathing, hiking,
beach-combing, camping,
boating, tide-pool and marine
life study, hunting, sightseeing
or aesthetic enjoyment in
conjunction with t.he above
activities.

Existing

Existing | -

Existing

Existing

‘Warm Freshwater
Habitat' (WARM)

Uses of water that support
warmwater ecosystemns
including, but not limited to,
preservation or enhancement of
aquatic habitats, vegetation, ﬁsh
or wildlife, including
invertebrates.

Potential

Potential .

Existing

Cold Freshwater
Habitat (COLD)

Uses of water that support
coldwater ecosystems including,

‘but not limited to, preservation

or enhancement of aquatic
habitats, vegetation, fish, or

-wildlife, including invertebrates.

Existing

Existing

Existing

Existing

Cold Freshwater -
Spawning (SPWN)

Uses of water that support high
quality aquatic habitats suitable
for reproduction and early
development of fish.

" Existing

Existing

Wildlife Habitat
(WILD)

Uses of water that support
terrestrial or wetland ecosystems
including, but not limited to,
preservation or enhancement of
terrestrial habitats or wetlands,
vegetation, wildlife (e.g.,
mammals, birds, reptiles,
amphibians, invertebrates), or
wildlife water and food sources.

Existing

Existing

Existing

Existing

" Table HI-1, foctnote 2 in the Basin Plan states, “Any stream segment with both COLD and WARM beneficial use designations will be
considered COLD water bodies for the appllcatlon of the water quality objectives.”
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Those Designated Beneficial Uses established for the Desolation Valley Lakes apply to Rubicon
Reservoir and the surface waters in the vicinity of the reservoir since Rubicon Reservoir is
located in the Desolation Valley Wilderness. The Middle Fork American River Designated
Beneficial Uses apply'to Buck Island, Loon Lake, Gerle Creek and Robbs Peak reservoirs and
the surface waters in the vicinity of these reservoirs since they occur in the Middle Fork
American River watershed. The uses in the SFAR, from its source to Folsom Reservoir, apply to
Union Valley, Ice House, Junction and Camino reservoirs and the surface waters in their vicinity.

- The SFAR from Placerville to Folsom Reservoir Designated Beneficial Uses apply to Brush
Creek, Slab Creek and Ch[l[ Bar reservoirs and the surface waters in thelr vwmlty

Also, note that Section 303 of the CWA requlres that every two years each state must submit to
the USEPA a list of rivers, lakes and reservoirs in the state for which pollution control or
requirements have failed to provide for water quality. No surface waters in the vicinity of the
Projects are included on California’s Revised 2002 CWA 303(d) List of Water Quality Limited
Segments and TMDL Priority Schedule, as shown at the SWRCB’s web page on February 23,
2005 (http://www.swrcb.ca.gov/tmdl/docs/2002_tmdl comp_list 020403.pdf).

4.3 Basin Plan Water Quality Objectives

The Basin Plan (RWQCB 2004) includes 18 Water Quality Objective for the protection of
various Designated Beneficial Uses. Seven of the 18 Objectives contain specific numerical
_criteria. These Objectives are: :

Bacteria

Chemical Constituents
Dissolved Oxygen
pH

Salinity

Temperature
Turbldlty

Each of the remaining 1 1 Water Quality Objectxves in the Basin Plan are narrative in nature in_
that the objective does not include a specific numerical criteria. These objectives are:

Biostimulatory Substances
Color

Floating Material

0il and Grease

Pesticides

Radioactivity

Sediment
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e Settleable Material
¢ Suspended Material
e Tastes and Odors
o Toxicity.

For the purpose of the discussion below, the Licensees have presented data.for each UARP
reservoir and the Chili Bar Reservoir, and have combined stream-reach information into upper
elevation reaches (Rubicon, Rockbound, Buck Tsland, Loon Lake and Gerle Creek reaches),
middle elevation reaches (Union Valley, Ice House, Junction and Camino reaches), lower
elevation reaches (Brush and Slab creek reaches) and the Reach Downstream:of Chili Bar. _
Where appropriate, reservoir data are also presented for combined reservoir areas defined as the
upper reservoirs (Rubicon, Buck Island and Loon Lake reservoirs), middle reservoirs (Gerle
Creek, Union Valley, Ice House and Junction reservoirs), lower reservoirs (Camino, Brush Creek
and Slab Creek reservoirs) and- Ch111 Bar Reservoir. More deta1]ed information is presented
where appropriate. - :

In addition, since the Licensees collected numerous water quality samples and analyzed each for
a wide range of parameters, the range of values for each reservoir and reach is presented in this
section. While ranges, rather than the mean or median, were considered more appropriate to -

. report water quality data, SMUD realizes that ranges can sometimes distort the distribution
and/or severity of water quality data. For this reason, detailed values are provided in Appendix
A, with analytical results organized in chronological order of sampling events (i.e., 2002 Fall
Turnover, 2002 First Major Rain, 2003 Spring Runoff, etc.). In cases of an isolated and
abnormally high value (well above the range in which the majority of the values occurs), the
range of values is given followed by the high value (e.g., <1-22, 44 mg/l). Additionally, it is
possible that all samples were below the reporting limit, but the reporting limit varied during the
four sampling events. In this case, the high range value is also listed to the reportmg limit (e.g.
<0.2 - <1.0 pg/D).

4.3.1 Numerical Water Quality Ob]'ectivcg _
43.1.1 Bacteria

The Basin Plan (RWQCB 2004) includes one Water Quality Objective for Bacteria. The portion
of the ob_]ectlve that pertams to surface waters in the vicinity of the Projects is:

In waters designated for contact recreation (REC-1), the fecal coliform concentration
based on a minimum of not less than five samples in any 30-day period shall not exceed a
geometric mean of 200/100 ml, nor shall more than 10 percent of the total number of
samples taken during the 30-day period exceed 400/100 ml.

Bacteria are normally present in large numbers in the intestinal tracts of humans and other
animals. When humans ingest water containing these bacteria, illness can result. Since ingestion
is most likely during water contact recreation, bacteria levels in water are of interest primarily
during high recreational periods; however, human activity during high recreational periods are
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the primary contributory source of bacteria (citation). Natural sources of bacteria in water
include wildlife-related sources such as goose droppings, which have caused a large increase in
bacterial contamination particularly at parks and beaches (reference). Anthropomorphic sources
of bacteria can include human activity and sewage effluent. Increased water temperature can
increase the concentration of bacteria.

The Licensees are unaware of any historical data for fecal coliform sampling:. The Licensees
did, however, obtain historical bacteria data from El Dorado County for E. Eo!i ‘during the 5-year
period of August 1997 to September 2002. These historical E. coli data are presented later in
this sectlon along with the results of sampling by the Licensees for E. coli. -

The Llcensees collected 5 fecal coliform samples within a 30-day perlod at 21 different locations
in 2003, for a total of 105 samples. All of the Licensee’s 2003 fecal coliform samples were
taken from June 23 through July 22, 2003, except at four sites. At Buck Island Reservoir (1 site),
Loon Lake Reservoir (2 sites) and in Loon Lake Dam Reach below the dam (1 site), five samples
were taken from August 19 through September 23, 2003. Table 4.3.1-1 summarizes the results
of this sampling effort by location and includes a list of fecal coliform values that were equal to
or greater than the Basin Plan 10 percent criterion (since five samples were taken at each site, an
exceedence of the 400/100 ml criterion in any one sample was considered an exceedence of the
10 percent criterion). Note that for the purpose of calculating the geometric mean of the five
samples, a value of one was assumed where the value was less than the reporting limit of one
organism/100 ml.

Table 4.3.1-1.  Range of fecal coliform in UARP reservoirs and reaches and in the Reach Downstream of
Chili Bar based on five samples collected during a 30-day period in summer 2003. The
sampling period included samples on either the Independence Day or Labor Day weekends.

Number ‘Geometric Samples in
of Range Mean = | Excessof 10%
Location Site Samples {#/100 ml) (#/100 ml) / 400/100 ml
' Criterion
(#/100 ml) -
RESERVOIRS .
Buck Island Buck Island near 5 2-27 7 None
’ Dam, dispersed :

campsite

Loon Lake Loon Lake 5 <1-24 5 None
Reservoir at Ellis i
Creek Inflow on
west side of creek
Loon Lake Res. 5 2-40 7 None
near Northshore ’ -
Campground near
dam and in -
dispersed
recreation area :

Gerle Creek Gerle Ck. Res. B 5 <1-350 10 None
between dock .
and day-use area
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Table 43.1-1.  Range of fecal coliform in UARP reservoirs and reaches and in the ‘Reach Downstream of
Chili Bar based on five samples collected during a 30-day period in summer 2003. The
sampling period included samples on either the Independence Day or Labor Day weekends.

Number Geometric Samples in
of Range Mean Excess of 10%
Location Site ‘Samples (#/100 ml) (#/100 ml) / 400/100 ml
: Criterion
: (#/100 ml)
Union Valley Union Valley 5 <1-3,180 38 3,180 (6/23)
Reservoir at B 1,200 (7/1)
Camino Cove I :
Union Valley 5 <1-600 Al 600 (6/23)
Reservoir at '
Fashoda Beach
Union Valley 5 <1-2,900 17 550 (6/23)
Reservoir at 2,900 (7/1)
Jones Fork
: Campground T
Ice House Ice House Res. at 5 4-110 10 None
cast end near :
day-use area
( Ice House Res 5 <1-170 6 None
near youth camp
| boat storage
Ice House Res. 5 <]-200 19 None
west end near
day-use area
Brush Creek Brush Creek Boat 5 <1-9 2 None
Ramp .
. . REACHES
Gerle Creek Gerle Creek 5 <1-26 7 None
below Loon Lake
gaging station at
USFS property
. boundary. : .
Upstream of Jones Fork Silver 3 165 - 1,500 468 730 (6/23)
Junction Creek at Ice
House Road 400 (7/15)
1,500 (7/22)
| Big Silver Creek 5 37-1,160. 133 1,160 (7/22)
at Bike Bridge

Camino Dam SFAR below 5 <1-44 8 None

Bridge at Camino
Powerhouse
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Table 4.3.1-1. Range of fecal coliform in UARP reservoirs and reaches and in the Reach Downstream of
Chili Bar based on five samples collected during a 30-day period in summer 2003. The
sampl ing period included samples on either the Independence Day or Labor Day weekends.
: Number | Geometric Samples in
of f Range Mean Excess of 10%
Location Site Samples | (#/100 ml) (#/100 'ml). / 400/100 ml
S Criterion
| . (#/100 ml)
Reach Downstream | SFAR at Coloma 5 | <1-195 _ 8 None
of Chili Bar | Gage, below dam ) )
| SFAR ' 5 | <1-6,100 - .159 6,100 (7/1)
| downstream of . PR 438 (7/8)
Miner’s Cabin -
| SFAR at County 3 <1-368 34 None
Park parking lot | .
SFAR 5 <1728 31 578 (7/1)
downstream of | . 728 (7/8)
Greenwood :
Creek .
SFAR upstream 5 - 28-3,900 322 3,900 (7/1)
| of Hastings : 462 (7/8)
| Creek
| SFAR 5 <1-9,300 327 660 (6/25)
downstream of | ‘ 9,300 (7/1)
Weber Creek 1 o 1,350 (7/8)
' ' 450 (7/22)

The 5-day geometric mean of the fecal coliform concentrations were less than the Basin Plan
Bacteria Water Quality Objective regarding the geometric mean criterion (less than 200
organisms/100ml}) at 18 of the 21 sites sampled. Two. of the three sites that contained fecal
coliform concentrations greater than the 5-day geometric mean Water Quality Objective of 200
organisms/100ml were in the lower portion of the Reach Downstream of Chili Bar: one site
located upstream of Hastings Creek and the other site located downstream of Weber Creek had -
geometric means of 322 and 327 organisms/100ml, respectively. The third site was located at a
non-UARP affected reach, on the Jones Fork of Silver Creek upstream from Union Valley
Reservoir near Ice House Road. The geometric mean at this site was 468 organisms/100ml, the
highest geometric mean value recorded during the Licensees’ study (Table 4.3.1-1.).

Of the 105 fecal coliform samples collected during a 30-day period, 86 samples contained less
than the Basin Plan Bacteria Water Quality Objective requiring that no more than ten percent of
 the total number of samples taken during the 30-day period may exceed 400 organisms/100 ml
(82% of the samples). Of the remaining 19 samples, five samples (4.8%) were in a UARP-
affected reservoir, four samples (3.8%) were in non-UARP affected reaches, and 10 samples
(9.5%) were in the Reach Downstream of Chili Bar, as described below.

Five of the samples with concentrations greater than 400 organisms/100 ml occurred on two of
the five sampling days at the three Union Valley Reservoir sites. On June 23, 2003 the fecal
coliform concentrations at the Camino Cove, Fashoda Beach and Jones Fork Campgrounds were
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3,180, 600 and 550 orgamsms/ 100 ml, respectively, and on July 1, 2003 the concentrations at
Camino Cove and Jones Fork campgrounds were 1,200 and 2,900 organisms/100 ml,
respectively. Fecal coliform concentrations at these three sites in the other 10 samples collected
were generally low (<1 to 172 organisms/100 ml).

Four samples with concentrations greater than 400 organisms/100 ml oc_:_cui'red on tributaries
upstream of Union Valley Reservoir (i.e., above UARP reservoirs and reaches), as follows:
Three of the four samples were collected from Jones Fork of Silver Creek at Ice House Road,

- with fecal coliform concentrations of 730, 400 and 1,500 organisms/100 m] ¢ on June 23, July 15
and July 22, 2003, respectively (Table 4.3.1-1). The fourth sample from this area was collected
from Big Silver Creck at Bike Bridge, with a fecal coliform concentration of 1, 160

“organisms/100 ml on July 22, 2003.

The remaining 10 samples with concentrations greater than 400 organisms/100 ml occurred at
four sites in the Reach Downstream of Chili Bar (Table 4.3.1-1). However, the concentrations
_did not follow an upstream to downstream pattern each day. For example, on July 1, 2003, from
upstream to downstream in the Reach Downstream of Chili Bar, fecal coliform concentrations

- were: 195 organisms/100 ml at the Coloma gage; 6,100 downstream of Miners Cabin, 83 at the
County Park; 578 downstream of Greenwood Creek; 3,900 upstream-of Hastings Creek and
9,300 downstream of Weber Creek. The other three sampling days where a sample result was
greater than 400 organisms/100 ml at one or more sampling locations on the Reach Downstream
of Chili Bar, the concentrations varied considerably; however, the trend was similar from
upstream to downstream as described above for July 1, 2003 (Table 4.3.1-1).

While not formally adopted in the Basin Plan, SWRCB staff has proposed an amendment to the
Basm Plan for bacteria (Staff Report and Functional Equivalent Document dated May 2002) to

..better protect human health by using a more reliable indicator to reflect the risk of illness
asso(:iated with exposure to water containing disease-causing bacteria.” Staff recommended that
the current fecal coliform Water Quality Objective be replaced (except in Folsom Lake) with the
USEPA Ambient Water Quality Criteria for Bacteria — 1986 (USEPA 1986), which is based on
concentrations of E. coli. Specifically, the objective would be:

In waters designated for contact recreatien (REC-1), the E. coli concentration; based on a
minimum of not less than five samples equally spaced over a 30-day period, shall not
exceed a geometric mean of 126/100 ml and shall not exceed 235!100 ml in any single
sample. :

If any smgle samples are exceeded for E. col:, the Regmnal Water Board may require
repeat sampling on a dally basis until the sample falls below the single sample limit or for
5 days, whichever is less, in order to determine the persistence of the exceedence.

When repeat sampling is required because of an exceedence of any one single sample
limit, values from all samples collected during the 30-day sampling period will be used to
calculate the geometric mean.
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As mentioned previously, the Licensees obtained historical coliform data from El Dorado
County for E. coli sampling during the 5-year period of August 1997 to September 2002. Five
sampling locations, all located in the Reach Downstream of Chili Bar, were generally sampled
monthly during October to March and bi-weekly during May to September with a total of 731
samples analyzed. Historical E. coli sampling locations are listed below from upstream to
downstream on the SFAR,

Nugget located below the Chili Bar Dam (same as samplmg locatlon 48)
State Park o
County Park _

Turtle Pond (same as sampling location 51)

Salmon Falls: (same as sampling location 54)

The data were not collected such that a 5-day geometric mean can be calculated but one can_
compare the results to the 235 organisms/100 ml single sample criterion. Twenty-one of the 731
historical samples collected (2.9%) had concentrations above this criterion at the following
locations, listed from upstream to downstream in the Reach Downstream of Chili Bar:

e State Park: four samples with E. coli concentrations of 1,553/100 ml (September 16,
1999), 344/100 ml (October 30, 2001), 325/ 100 ml (June 7, 2001) and 236/100 ml o
(August 1, 2002).

o County Park: four samples with E. coli concenn'atlons of 548/100 ml and 461/100 ml
(July 14, 2001), 361/100 ml (August 18, 2001) and 228/100 mi (August 11, 2002).

» Turtle Pond (also known as Greenwood Creek): five samples with E. coli concentrations
of 980 /100 ml and 410/100 ml (October 30, 2001), 441/100 ml and 276/100 ml (January
19, 1999) and 308/100 ml (November 22, 1999).

o Salmon Falls (also known as Skunk Hollow): elght samples with E. coli concentrations of
1,986/100 m1 (May 7, 1998), 1,5537/100 ml (May 24, 2001), 645/100 ml (May 23, 2002),
548/100 ml (January 19, 1999), 435/100 ml and 270/100 ml (March 5,2001), 378/100 ml
(June 7, 2001) and 260/100 ml (June 3, 1998).

The historical E. coli data are included in Appendix C.

The Licensees performed E. coli screening (one sample colIected) throughout the study area
during the Fall 2002 Turnover, 2002 First Rain, Spring 2003 Runoff and Summer 2003 Low
Flow sampling events (Table 4.3.1-2). The Summer 2003 samples were collected near shore
adjacent to high-use recreation areas, per Attachment 5 of the Water Quality Sampling Plan, to
evaluate the highest risk conditions associated with contact recreation areas during the summer
‘season.
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Table 4.3.1-2.

Range of E. coli concentrations in UARP reservoirs and reaches and in Chili Bar Reservoir and
the Reach Downstream of Chili Bar based on sampling during the 2002 Fall Turnover, 2002

First Major Rain, 2003 Spring Runoff and 2003 Summer Low Flow events.
Number of __Range of E. coli Values (# of Organisms/100 mI
Location Samples Fall 2002 Turnover | 2002 First Rain Spring 2003 Summler
: e 2003
RESERVOIRS '

Upper Reservoirs 24 0-1 0-—38 0-3 0
Middle Reservoirs 47 0-2 0-34 0-2 0-4
Lower Reservoirs 14 0-11 44-172 V-6 0

. REACHES S
Upper Elevation 30 0-6 4 - 68 F:0—6 6
Middle Elevation 15 0-1 0-31 0-2 1-6
Lower Elevation 15 0-3 96 — 172 0-4 *
Reach Downstream 12 3- 21 142 - 236 0-26
of Chili Bar '

1" Sampling sites differed from the previous three samplmg periods.

* Not sampled

As noted above, the data were not collected so that a 5-day organisms/100 ml geometric mean
can be calculated, but one can compare the results to the 235 organisms/100 ml single sample
criterion. As observed in Table 4.3.1-2, only one of the 157 samples collected by the Licensees
(0.6%) had a concentration above this criterion: in the Reach Downstream of Chili Bar on
November 12, 2002, an E. coli concentration of 236/100 ml was recorded below Chili Bar Dam.

The Licensees also measured total coliform coneenh'atlon throughout the. study area during the
Fall 2002 Turnover, 2002 First Rain, Spring 2003 Runoff and Summer 2003 Low Flow sampling
events. There are no water quahty objectives for total coliform; however, at the request of the
SWRCB, total coliform data are presented by sampling event and location in Table 4.3.1-3.

Total coliform concentrations range from 0 organisms/100ml to greater than 2,419
organisms/100 ml, with the highest concentrations occurring during the First Rain sampling
event. There are no clear trends in total coliform concentrations from upstream to downstream

locations.

Table 4.3..1-3. Range of Total Coliform concentratlons.m UARP reserumrs and reaches and i m Chili Bar
. Reservoir and the Reach Downstream of Chili Bar based on sampling during the 2002 Fall
Turnover, 2002 First Major Rain, 2003 Spring Runoff and 2003 Summier Low Flow events.

Copyright © 2004 Sacramento Municipal Utility District and Pacific Gas & Electric Company

Number of Range of Total Coliform Values (# of Organisms/100 mI)
Location _ Samples - | Fall Turnover2002 | First Rain2002 | Spring2003 | Summer 2003
RESERVOIRS '
Upper Reservoirs 26 3-1046 6 ->2419 1-192 0-130
Middle Reservoirs 43 180-290 200 ->2419 0-261 0->2419
Lower Reservoirs . 12 142-1299 1119->2419 135-290 0
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Table 4.3.1-3.  Range of Total Coliform concentrations in UARP reservoirs and reaches and in Chili Bar
Reservoir and the Reach Downstream of Chili Bar based on sampling during the 2002 Fall
Turnover, 2002 First Major Rain, 2003 Spring Runoff and 2003 Summer Low Flow events.
Number of Range of Total Coliform Values (# of Organisms/10{ ml)
Location Samples Fall Turnover 2002 | First Rain 2002 | Spring 2003 | Summer 2003
' REACHES R ‘
Upper Elevation 30 10-1426 60 ->2419 -31-307 866
Midd!le Elevation 31 130-220 130 - >2419 _5:248 345-387
Lower Elevation 13 461-1733 613 - >2419 +51-866 *
Reach Downstream 9 461-866 >2419 . 218->2419 0
of Chili Bar nLd
* Not sampled
43.1.2 Chemical Constituents

The Basin Plan (RWQCB 2004) contains one Water Quality Objeétive for Chemical
Constituents. The portion of the Objective that pertains to surface waters in thc vicinity of the

Pro_]ects 1s:

Waters shall not contain chemical constituents in concentratlons that adversely affect
beneficial uses.

At 2 minimum, water designated for use as domestic or municipal supply shall not
contain concentrations of chemical constituents in excess of the maximum containment
levels (MCLs) specified in the following provisions of Title 22 of the California Code of
Regulations, which are incorporated by reference into this plan: Tables 64431-A
(Inorganic Chemicals) and 64431-B (Fluoride) of Section 64431, Table 64444-A
(Organic Chemicals) of Section 64444, and Tables 64449-A (Secondary Maximum'
Containment Levels-consumer Acceptance Limits) and 64449-B {Secondary Maximum
Containment Levels-Ranges) of Section 64449. This incorporation-by-reference is
prospective, including future changes to the incorporated provisions as the changes take
effect. Ata minimum, water designated for use as domestic or municipal supply (MUN)
shall not contain lead in excess of 0.015 mg/l. The Regional Water Board acknowledges
that specific treatment requirements are imposed by state and federal drinking water
regulations on the consumption of surface waters under specific circumstances, To
protect all beneficial uses the Regional Water Board may apply 11m1ts more stringent than

MCLs.

The MCLs in Title 22 were adopted by the California Department of Health Services (DHS)
pursuant to the California Safe Drinking Water Act and are established for the protection of
public water systems (i.e., water suppliers) and drinking water at the tap or point-of-use (see 22
Cal, Code. Regs. §§64431 and 64444). Primary MCLs are derived from health-based criteria by
the DHS from Public Health Goals, or from a one-in-a-million incremental cancer risk estimate
for carcinogens and threshold toxicity levels for non-carcinogens. Secondary MCLs are adopted
for constituents that may adversely affect the taste, odor, or appearance of drinking water, and
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are directly related to consumer “acceptanée” or “dissatisfaction” with supplied drinking water
(see 22 Cal, Code. Regs. §64449). Secondary MCLs do not imply a human health risk.

Reporting of both Primary and Secondary MCLs are in total recoverable concentrations, which
are expressed in this Water Quality Technical Report in micrograms per liter, or pug/l, unless
otherwise indicated. For information purposes, one million pug equals one thousand mg, which
equals one gram. Table 64431-A of Title 22 provides Primary MCLs for the followmg seven
metals that were sampled by the Licensees: aluminum (Primary MCL of 1,000 ng/l), arsenic (50
g/, barium (1,000 pg/), cadmium (5 pg/l), mercury (2 pg/l), nickel (100 pg/l) and selenium -
(50 ug//). The table also provides a Primary MCL for total cyanide (200 pg/1), which includes
free cyanide (CN') and hydrogen cyanide (HCN) as well as metal-cyanide complexes. Table
64672.3 of Title 22 provides a Primary MCL for lead (15 pg/l). Table 64449-A of Title 22
provides Secondary MCLs for the following five metals that were sampled by the Licensees:
aluminum (Secondary MCL of 200 pg//I), copper (1, 000 ug/M), iron (300 pg//), manganese (50
pg//), silver (100 pg//1) and zinc (5,000 pg//1).

The Lu_:ensees are aware of two instances of historic water quality sampling for metals in the
surface waters in the vicinity of the Projects. The first was performed by the SWRCB over about
a 2-year period (1959-1961) during the initial construction of the UARP. The SWRCB collected
monthly samples and analyzed them for a number of parameters including metals directly
downstream of Ice House and Union Valley dams as they were under construction. The data are
available in the USEPA STORET system and the Licensees downloaded the data from the
USEPA web page for presentation in Table 4.3.1-4. No information is available regarding
specific sampling locations or dates, conditions during sampling, quality control/quality
assurance, laboratory analysis, chain-of-custody, cause of elevated values or if the SWRCB
considered the values to be a problem and initiated corrective actions. Note that in 1960, MCLs
had not been established.

Table 4.3.1-4.  Values for aluminum (Al), arsenic (As), boron (B), copper (Cn), iron (Fe), lead (Pb),
. manganese (Mn) and zine (Zn) reported by the State Water Resources Control Board
during initial construction of Union Valley and Ice House dams from 1959 through 1961. A
‘dash mdu:ates that no data are available. (SOURCE: USEPA STORET.)
Al As B Cu Fe Pb Mn 1 Zn
Date | (ue/D) - | (ug/M (ugM (/M (ug/Mm (ugM (g - | (pe)
SILVER CREEK DOWNSTREAM OF UNION VALLEY DAM CONSTRUCTION

August 1959 0 0 0 0 50 ] 0 0 0
September 1959 0 0 30 - 10 0 4] 0 0
October 1959 - -0 0 10 -0 0 20 0 30
November 1959 0 0 0 0 100 ¢ 0 0
May 1560 0 0 10 0 30 0 0 0
June 1960 0 0 0 0 10 0 0 0
July 1960 " — 170 — — e — e
August1960 | e - 40 | e — e — mm———
September 1960 o ———— 20 f— —emm ummm -— e
October 1960 | ——— 0 — —eme i —
November 1960 e e 0 — ———n - ——- ——
January 1961 e — 0 — — —mm— i —
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Table 4.3.1-4.  Values for aluminum (Al), arsenic (As), boron (B), copper (Cu), iren (Fe), lead (Pb),

. ‘'manganese (Mn) and zinc (Zn) reported by the State Water Resources Control Board
during initial construction of Union Valley and Ice House dams from 1959 through 1961. A
dash indicates that no data are available. (SOURCE;: USEPA STORET.)
Al - As |B Cu Fe Pb . | Mn Zn
Date (e | (ue/d (g (uefM (ng/D (ugh) (ugﬂ)__ | (pgM) |
February 1961 | == o 40 —— — e, -
March 1961 e — 10 . -—= —mem ———— ————e -
SOUTH FORK SILVER CREEK DOWNSTREAM OF ICE HOUSE DAM CONSTRUCTION

August 1959 1 o 0 0 0 800 0 . 0 0
September 1959 140 e — e - L 0 0
October 1959 120 0 [ 30 | 10 270 207 20 20
November 1959 100 0 0 .50 | 130 0 100 10
December 1959 0 0 30 -0 690 - 0 0 0
March 1960 0 0 30 0 80 10 40 0

| April 1960 0 0 0 0 80 0, 0 0
May 1960 0 0 - 10 10 60 .0 .0 - =0
June 1960 0 0 0 0 30 0 0 0
July 1960 - 1,180 e — — — — |
August 1960 =mame 30 - i M — — —
September 1960 === 20 § == e =m=am ==—em | mema e
October 1960 | e 0 ————- === m——— o ———an e
November 1960 = [ - 130 — --—- m=—en e —— —
January 1961 [ - 0 o | e _——- -—— ———— -
February 1961 === 40 ——- == ——— =——=n === ————
March 1961 4 e 30 e — — — - —

Information is not available at this time to indicate whether these values measured by the
SWRCB in 1959 through 1961 represented natural conditions or caused by dam construction.

The second period of water quality sampling for metals (as well as other parameters) occurred on
November 2, 1992, upstream and downstream of Slab Creek Reservoir. The purpose of this
sampling program undertaken by SMUD was to assess the condition of the reservoir following
two significant events. The first was the lowering of the reservoir to lower than typical water
elevation levels in 1991, which mobilized sediment in the reservoir. The second was the
Cleveland Fire in summer 1992, This fire resulted in a significant increase of sediment and
increased turbidity in all waterways downstream of the fire, but particularly in Slab Creek
Reservoir. Two sampling stations were used in the sampling program: one at the upstream end
of Slab Creek Reservoir by the Forebay Road bridge and one downstream of Slab Creek
Reservoir Dam. The results of the sampling for various elements, including metals, are
presented in Table 4.3.1-5. :

Table 4.3.1-5.  Resulis of water quality sampling for various elements including metals by SMUD upstream
and downstream of Slab Creek Reservoir on November 2, 1992.
. : Upstream of Slab Creek Reservoir Downstream of Slab Creek Dam
Element (ug/l) {ugM
Aluminum . 32 64
Arsenic : 6 7
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~Table 4.3.1-5.  Results of water quality sampling for various elements including metals by SMUD upstream
and downstream of Slab Creek Reservoir on November 2, 1992,
. Upstream of Slab Creek Reservoir Downstream of Slab Creek Dam
Element (pg/D (ue/M

Barium 10 14
Boron <2 L <250
Cadmium <1 1
Calcium 2,808 5,033
Chromium 1 00
Cobalt 5 '
Copper 3 L.v.3
Iron ' 271 720383
Lead <5 <5
Magnesium 497 903
Manganese 9 2
Mercury 0.85 0.3
Molybdenum 3 5
Nickel <2 <2
Selenium 7 <5

-| Silicon 2,815 4,308
Silver 4 3
Sodium 1,878 4,727
Strontium’ 36 75
Titanium 1 1
Vanadium 3 4
Zinc 8 1

None of the reported values were greater than Primary or Secondary MCLs.

The Licensees analyzed water quality samples for metals, total hardness and total cyanide in
2002, 2003 and 2004. The number of values for each metal, total hardness and total cyanide are
shown by sampling period in Table 4.3.1-6.

Table 4.3.1-6. Number of water quality samples by metal, total cyanide, total hardness and sampling period
. analyzed by the Licensees in 2002, 2003 and 2004, .
2002 2002 2003 2003 2004 2004 2004 Total
Metal/ Fall First Spring | Summer Spring Summer | First Rain/
Total Cyanide | Turnover | Major | Runoff | Low Flow | Runoff* Low Fall
. Rain - Flow* Turnover*
Number of Samples '
Aluminum 27 47 69 68 55 64 68 398
Arsenic 27 21 - 69 68 - 55 64 68 37
Barium 27 21 60 68 55 64 68 363
Cadmium 27 21 68 69 55 64 68 372
Copper 27 27 68 69 55 64 68 378
Iron 29 29 69 68 55 64 68 382
Lead 27 55 68 69 55 64 68 406
Manganese 29 29 0 67 0 64 68 257
Mercury 27 21 0 35 0 64 68 215
Nickel 27 21 68 69 35 64 68 372
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Table 4.3.1-6. Number of water quality samples by metal, total cyanide, total hardness and sampling period
analyzed by the Licensees in 2002, 2003 and 2004.
2002 2002 2003 2003 2004 2004 2004 Total
Metal/ Fall First Spring | Summer Spring Summer | First Rain/
Total Cyanide | Turnover | Major | Runoff | Low Flow | Runoff* Low Fall
' : Rain . Flow* | Turnover*
Number of Samples C e
Selenium 27 21 0 68 0 64 68 248
Silver - 27 55 68 69 55 64 | 68 406
Zinc 27 21 68 69 0 64 |- 68 317
Total Cyanide 27 21 0 69 0 0. 0 117
Total Hardness 27 48 70 70 55 64 68 402
Total 382 410 675 925 360 896 952 5,005

* Samples analyzed for total recoverable and dissolved metals

~ Table 4.3.1-7 provides the range of values (total recoverable) for each metal and for total cyanlde
* by reservoir and by reach as measured by the Licensees in 2002, 2003 and 2004. Samples
collected by the Licensees during 2004 Spring Runoff, Summer Low Flow and First Major
Rain/Fall Turnover events were analyzed for dissolved and total recoverable metals; total
recoverable concentrations are included in Table 4.3.1-7 and dissolved concentrations are shown
by reservoir and by reach in Table 4.3.1.8.

Water Quality Technical Report
05/31/2005 '

Page 38 ‘ Copyright © 2004 Sacramento Municipal Utility District and Pacific Gas & Electric Company




6 98eg Auedwo aa[g 7 sep) sytarg pue MSIA AN [edimpy oawees 100z @ WEusda)
S00T/1E/50
yoday] [eoruyoa], Anpendd 199
=3 7€ 9100 . LED . . 0£T :
> LS50 | 8ZT0-1ST00 | =210 | -19900 | -100'0> 81160 | -[9100 [ 005§ £T000> | €10600> | DZ-91 0'9TE00 T8 uoueAsd laddp) |
. . . . . . - SHHOVHH
_ 151
roe > It : ‘o ) . ‘ (1NES ‘01
s> <[SL0 | 960°0-Iv10°0 T> | -[0T00 | -0100°0> | [lz-(88 | -r3700 | 6L-¥S O1>Z60 | TE-S00> | 0T-i0L 1500 05> g 1o
: i
Lz 9c ‘o1l . 74| :
> “[ES0 | STOI6100 ~5100°0 f6e-Ivy | -rL20°0 oL-LT 05-LZ0 | 190°0-1Z100 | 0Z>169 | OI>ZIC | -05> b i NLI
o o L1 58 1050 5L 05> -
&> -ft90 | STOfEI00 =Zlove | fovIfFy ) fvb00 | 0075 | 9'I-Zl'0 -610°0> ‘1€-02> ol -[66°0 Y31 ysig
01 00> Lzo . 10>"50'0> Il
> -TEV'0 “[R600°0 10200°0 15418 | -I1€00 | OI1-0E | O'I>820 “[L600°0 0>(L'G o> ‘£S-05> ouney
: . 10>-50°0>
1 > . Lo 39- : 00> 05>
> “I78°0 L'0-b0 3> e 210 | -500°0> reriee | Iv10G | oZI-88 6120 -T610°0 0T>10L | O1-IE50°0 | -r€l uonauny
10500 169
8L : . 0 A VE oz1 . +0°0> 091 o
5> IS0 | TLOO-TZIO0 | -f80°0 | -fOEQ’G | -100°0> | FOOVIIE | -[20°0 [ o86-0e> | ZTeTlo (95000 0T>-16€ | O17I8¥00 | -05> ashoy 9]
. . . . . T0>-50°0> '
57 0T [~ 1t st -6100> 0'T> It
916> | (110 | SR0-(0600°0 | -rRO°C | -r8900 | -1000> | foi-t¥€ | -rZI00 | o052~ | 89810 -[P10°0 0>ty | -IHP00 | “95-05> 4afieA uomn
LTO-S00>
01 fad 60 68 “610°0> 0> Iel
$> 1050 12200 > “IEl0 | -I00C> OI-fLZT | -1Z200 | OIZ>09 | 6E0ET0 -IR10°C 0T>-[E°E -[6r0°0_- | "69-05> Fa91) apany
. i TO>-500>
iLe > Ls 061 6100 . 01> e
5> -19v'0 | €10~ 1920°0 > | 19900 | -1000> |- Ofr61 | -[PI00 | OOI>~bE | ST1-GI0 “r1100 aZ>-10'7 -[6b0°0 - | ‘08-0s> a%er too]
fzL'o 800 [l L1 L6 : 01> VA
S> wiid}) - [3900°0 > €10 | -I6Z0000 | OI>-[Z% | L1e0°0 | OTI-OF | v60-0T0 | T¥ofzion | oz>r61 <1100 | ‘08-05> PUR[S] Jong
Lo : T | T B 0> . 0> inr
&> -6£0 | ST'O-IRL00°0 e TEP00 | -f8Z00°C | OI>-160 | PSZ0> | 00I>0¢ | O'I>FE0 | -SO'OMT1100 | 02>IST -[SE0'0 19-05> pumogory
_ 1 e 850 I£0 70500 IET°0 8y
g 1850 | $I0-I810°0 [ fF10 | -TToo'0 | OI>fze | -1S20°0 | Obs-00l> | 0'1>2T0 -IS10°0 0T>161 | ‘T'H-01> | ‘vo-05> oalqmy
1 . SHIOAMASTH
(3 | (yBn) @) | Edy | @A) 2rd) B | () =) (1/3n) (/) {2n) - ) | (ya) suoyEIe
o) 1 uz 3v g IN 2q upy a4 u ny ) | i v

*$00T Ul S)U3A2 uley JOIERY I51] puB
J2AOWIN ], J[E4 ‘A0L] 40T Jawmmg ‘gouwny SuLidg pue f¢Q0z W SHOGIPUOD MO A0 JSWWNS Pue Jouny Funidg 7007 U S)UIA UIEY
Jofep] 350 puw Jesowinf, [84 :3urmp Sufjdmes uo paseq Jeg M) JO WIEAN)SUAMO( (OEIY 2y pus AT0AJ3S3Y] Jeg] ) UI PUE S3YIEIL
PUE SI[0AI2531 JHV(] UL SUONEIUIIUOD I|QEIIA0II [€30) U) passardxa () 1) aprus4d [8)03 pue (3y) IaALs “(o§) wntuajas (IN) [y

CTEY AGEL

‘(BH) AIndsem (upy) asaueduem ‘(q) pea] “(3.4) woar ‘{(n)) Jaddoea {(p)) wnrmpes ‘(eg) WL (sV) J1uase (V) wnumumie jo sSuey

101Z "oN 1alo1d DA :
10aloag Jaany weouaury Jaddny

1181 Ana edonngy cjuaurelses

$S1Z "ON 10elorg DA

103l01d 1eg NUD

Aumedwoy) ornos[g pue sen sywed



Auedino) oLoa[H % SED) SUIoEd PUR 1910sIC] A11n) [ediafmy ajuameIoeg $007 & Wiido) . ob oFeg

£00Z/1E/50
yoday Jesumoal Apend) 1838 M

! o>

$00°0 00T 05> : £L0°0: TLT0 82
€' 110 00> 0> -100'0 167197 | ‘1z7svee | ‘szt | sToe1zo -50°0> [0°9IS'E 120 | -s's O O[IID
) _ - 50'0>
0 500°0 007 05> _ ' ‘€90°0 rego | IIE
101190 00> ‘I80°0 1000 | 0TIVl ‘86-L1 STl | 809170 “[10°0 [6°TIET €10 TEE ST uooT
v | 0> ‘ 1 €000 _ [PECD 1620 st ]
[E'T-[ET 2100 IE1°0 ~100°0 15191 0588 05>°19Z | T90LI0 ! -1Z100 f6TI0T -(92°0 -[L'g puE[s Jang
_ S00>
0T 0T €000 : ‘Teloo ILee ‘
L1190 $0°0> ToTo TTI0 -100°0 [0°S-19°0 9T-1'l 05>°161 | 05’010 | ~rv10°0 19°7-IL1 10 [ ad PUNOQYITY
8¢ _ [PE0D ’
151 $0°0> 0z | oo (000> gL STO€10 | 081-06> | SPFO€Z0 | -1S10°0 9117 | TI-IE10 | i¥iZe (1001
L - SHIQOAHASTH
{1/3n}) {ssn) (1/3n) (var)) (y2n) {i/3n) (i/3) (2n) - {yEd) (ar) an) (/3 (/3n) smeREI0
uZ 8y g N 2H U 94 o | n) P By Y v

*PO0T I S)USAD 29A0WIN],
neg/aey Jofep 15414 pUE Mo A0] JSwmng ‘JJouny Sundg sy Suunp 3aydures wo paseq Jeq 1) Jo WEBALISUMO(] [YIBIY 3N} puE
I[0AI3SY] ABg Y Ul PUE SAYIEII PUE SII0AIISII TV ) J0] SUONEI)UIIUGY PIA[OSSIP WI passardxa () Jaalls pue (3g) mnruafas “(IN)

Py SH) Aindsaw ‘(upAD) ssaueBuem {(qJ) peal ‘(1) uen {(ny) 1addoed «(pH) umrmped (eq) wnLieq ‘(Sy) JMUaste ‘(Jy) Wnuimumly  ‘g-1'¢'H dqeEL

sjuaas Surpdures Jaaoumg, [eg/urey Jofe 1511 J0 MO[] MO JOWWING $((T J0f PaJO3][00 aJam sa[durss U L ON ,

1070
8000 1000 10°Z0 001 10°%0°0 _ A 1om
0% 0 20700 0z ooz | ‘sovo ol “0os 00 ‘05 ‘ST 0110 T0°50'0 $0°0 ‘0T 001 ‘08 fun] Sopseday
Teg YD
£1 ST L8100 ¥ : . 06T 30 WesNsuMO(
S> -18v'0 | ZTI'0LI0D 0> | -9600 | -rewooo | rizits | -itzoo | ooz-os> | ¥e9zo | zroiroo | izre9 | €1-rLsoo. | -rel yoesy
ITE0 wZo | mvo 990 6ZC _ YI-10> 0£T T
s> 16220 | 960°0c-rz100 | —re1e | -rseo0 | -1000> | PESILVQ | -[L10C | OIE-IZT 01> 99°0-1120°0 | 0Ta1€9 | rieorine | Lz TORRAIJ JoMO]
£6 fZvo | mvo 6L 1062 £9°0 [CIET) oFl _
s> | =919 | ‘pro-rocoo0 | -reeoo | ~ry100 | -0t -[£70 | -1¥100 | 0667148 | ST-I'0> | TI0-188000 | BTI0E -fLZ0°0 -[5'1 HonRAS[H PPN
[an) | - () B | ga) | @ad) {sr) ) | (=) (s (3} @3 | (@) &) | (e EUOnEIC]
aL uZ ay ) IN g K 94 a L] L] eg | W

"P00T Ul 53340 Wey Jolepy J5in] pus

JIAOWINE, [[6] ‘Mo[f A0 Jomwmng ‘Jjouny Supadg pue fgp)z UI SUOPIPUCD MO MO JIWWNG pue Jouny Suiadg 7007 U 5)U3A3 WFEY

JofBJAl 3511 pue Jdaowin ], [[eq :3uunp Surjdumes uo paskq 16y YD) JO WEIIISUMO(] YIEIY 1) PUE JI0AIISIY Ieg 1Y) Ul PUE 5IYIBAL

PUE SII0AJISAT V(] UT SUOHBIIUIIU0D I[YEIIA0021 [B)0) UT PIssazdxa (O L)-apruedd 18103 pue (V) I2A[IS “(35) mnmagas ‘(IN) [ayd1U
{2[) L1mazow ‘(upy) assuelduem ‘(qd) pea] ‘(2.1) voar ‘(n)) saddod ‘(p)) mmrmpes ‘(eg) wWnLeq (sV) oruasre ‘([y) WnummnE Jo aduery  L-T°Cp 2QEL

$$1T "oN 302ford oyad ; 01T "ON I09fo1d D udd
yoafoig reg YYD 199f01d 10ATY UeoLIBUrY Jadd()
Kuedwio)) 2195[H pue sen syyloed o1y Arun rediolunpy cjusurerseg




It 9ded Aurdwo) anaa] % SeD IO PUB ALK LX) [EABINR OjUSWEINES 00T O WILAdD
S00T/TE/S0 .
voday [edruysaL, Aend) 112m

"ISACUINY, [led/urey Jofep] 1804 $007 Suunp pajdures jou sem NoAlssay VoMY |
1000
0's F0'0 0'Z 0T S000 00¢ 500 05 ‘5T [ 00 0z (AN 0% gpoyy Sugleday
: 00> } -~ {150 8OO0 600 . - 110 freo JUTHS Jed Iy jo
1°8-[86'0 T100 R L [60:0 ~[#00'0 881’1 =[910°0 . £E-8C ¥ 1-820 =600} TLI-ILS “£60°0 -i8'1 UTRANSUMO(T Yoesy
I 0> -~ - SO0 ’ 0T> 05>
¥0'0> i g B 1850 TLODO " I8v00 L00 TIFo ‘Tog
8 I8E°0 ‘6000 ‘TL60°0 “[LO0 -[L00°0 iyt -[Z210°0 - 055> Z8°0-[30°0 500> [BI-[E'9 TEQ00 “[L20°0 __UaneA9[q 1smo]
. . 100°0> SO0 : SO0 o>
Yoo 0T IE c100 I0LT ‘SED 600 LT [0'ss
1'L-[90°0 ‘1200 [E0-[60°0 =£01Q ~160°0 810 -{Z10°0> opZ-sZ> 89'0-(80°0 (150 TTITE “[6Z0°0 ~[2°0 UOHBASET 3IPPIA
100> :
fR1070> 0T>"1€0 | 0T>TET | 100 S00>F0 LYA4 Se=T0 ’ 01>
1'8-19°0 ~[S00°0> ~[80°0 “[600 -100°0 LOLE[B'0 “1910°0 ‘00215 91-£1°0. “[600°0 TCIL'T 16000 | L8 X¥ uonead|g Jaddp
. : . o ~ SIHOVIAH
00> '
00> . L0 j2E1) : 05> 5> ‘8LOO . ISTo fri
S8-S0 ‘T110°0 0T P10 ~£00°0 [0°01-[6'F ¥1-81'0 LEFE 26°0-67°0 =L100 | [0'0L-[8'9 ~Z1'0 =69 Jeg YD
. ) lir~g : o . 070>
‘1920 ~ 6000 05> ‘€T ‘IPE00 [6T0 IL1 .
[0TELD P00 e ~fPLo - =£00°0 [0'SE-[EE L9-T0 ‘95-9¢ S OrSZ'0 1100 [E°6(89 “[Z1°0 -[8'9 H2213) qe[S
. : 1000 . . C o1 05>
0 ‘E00°0 . TLIO ‘I¥'s
16'1-[¥'0 ¥0°0> > T9E0 - -10D'0 f€£°C-190°0 8Z-60°0 05>°62> | LT'O[LOD S0 [0'vI-[E°L ~[80°0 “IL'E 321D ysmig
. 00> ] o> .
o i ‘8500 05> : S0°0> ’ ‘I860°0
(e'1-050 | +00> 010 ‘TELO £00°0 0 ZL-it'o -i210°0 57> bl 050220 1%€0°0 [0TI-[8°S 100 [OI-[E Oune’)
. o 1100 - ’ 05> I61°0 fo1
(L0190 $0°0> 0T -[90°0 =H00°0 192-191 o971 $T> 6T PT061°0 00> [5°6"EL'S -[60°0 Ty | uonaUny{
PO0> ey 0T 00>
9100 19¢°0 TI'0 $00°0 05> ‘52> ‘950°0 TET0 1ot
I8°TIE0 =[500°¢ -[80°0 =00 “100°0 0'019-[8°0 L8-LT0 LLIT9 67°0-Z1°0 -1900°0 L0°0I-[L'E =[£90°0 -8’1 ASnop 3}
. 0T ’ 00 0l> ’
0T ‘910 100 95180 ‘11200 . T0T0
LL1-[E0 P00 TI0 ~[80°0 ~Z00'0 L0EIL0 P10 05> ‘ST> -$10 ~[B8I0'0 i yad “(80°0 - ABI-[T Aa[A vomun
Wi | oA (1/3n) (/an) (i/20) {y3n) {3) {van) (/an) {yan)- 20} wat) | () smopIc
..N By b IN SH U 94 3 ny PD -n ¥V IV

"F(0Z U1 S)UIAD JaAowin],

[ed/uey Jofepy 1811 _Eu MO A0Y uoEE-.m ‘goumy u:..am gy mﬂ..-:-.. Suyduies uo paseq Jeg MY JO WEII)SUAG( YIEIY 21} pus

~ JT0AJI50Y Jeg I W) PUE SIYIEAT PUE SIJ0AIISAI JYV() 10] SUONEINTAIUOD PIAJOSSTP I passaxdxa (3y) JaAps pus (3g) wWmInafas (IN)
PRI {3H) AInasow ‘(upy) assueurw ‘(qJ) po ‘(34) woat {(n)y) saddos {(pD) wnrmpes ‘(eg) mWNLIEq ‘(5Y) dIUIEIE (JV) wWnEum[y  g-["g'b qEL

101T "oN 1afosd DUHA : " §STT "oN wafoid DA
109{01g JoATY weoLoury Jadd() . yoafo1d Tegt HIYD
JOLNSICT AN [edioTuniA] ojatIeIoRg : KLuedwon) onos]q pire sen oyeg



Sacramentd Municipal Utility District Pécific Gas and Electric Company
Upper American River Project Chili Bar Project
FERC Project No. 2101 _ FERC Project No. 2155

Of the 5,005 metals and total cyanide samples, 54 samples (1.1%) were equal to or greater than
the Primary MCLs, 46 of which were for lead and the remaining 8 were for mercury, Three
aluminum samples and 17 iron samples were found to be greater than the Secondary MCLs, as
detailed below.

Lead

Forty-six of the 406 lead samples (11 3% of the lead samples) were greater than the Primary
MCL for lead (15 pg/l). All 46 occurred in reservoirs during the 2004 sampling events - 2004
Spring Runoff, 2004 Summer Low Flow, and 2004 Fall Turnover and Flrst Major Rain:

e On May 3, 2004 (during the Spring Runoff sampling event) in the Slab Creek Reservoir
(65 and 86 ig/l) and in the Chili Bar Reservoir (20 pg/l). :

» On May 5, 2004 (Spring Runoff) in the Union Valley Reservoir (15, 25 and 47 pg/l) and
in the Junction Reservoir (15 pg/l).

e On May 6, 2004 (Spring Runoff) at Loon Lake Reservoir (47, 48 and 91 pg/l).

¢ On May 11, 2004 (Spring Runoff) at Ice House Reservoir (18 and 54 pg/l). _

¢ On May 12, 2004 (Spring Runoff) at Rockbound Reservoir (19 pg/l) and Buck Island
Reservoir (97 pg/l).

e On September 13, 2004 (Summer Low Flow) in Slab Creek Reservoir (66, 110 and 110
pg/l) and in Chili Bar Reservoir (33, 42, 42 and 46 ng/l). :

o On September 14, 2004 (Summer Low Flow) in Union Valley Reservoir (24, 47 a:nd 28
pg/1) and Junction Reservoir (68 pg/l). ‘
On September 15, 2004 (Summer Low Flow) in Gerle Creek Reservoir (59 pg/l).
On September 20, 2004 (Summer Low Flow) in Brush Creek Reservmr (48 and 85 pg/l)
and Ice House Reservoir (47, 33, 47, 36 and 120 pg/l).

s  On September 21, 2004 (Summer Low Flow) in Rockbound Reservoir (39 and 54 pg/l)
and Buck Island Reservoir (49 ug/l).

" o  On September 22, 2004 (Summer Low Flow) in Loon Lake Reservoir (51, 100, 140 and

190 pg/).
On October 25, 2004 (First Major Rain/Fall Turnover) in Slab Creek Reservoir (31 pg/l).
On November 1, 2004 (First Major Rain/Fall Turnover) in Brush Creek Reservoir (53
pg/l) and Ice House Reservoir (47ug/1).

o On November 2, 2004 (First Major Rain/Fall Turnover) in Rockbound Reservmr 43
ng/h.

o On November 8, 2004 (First Major Rain/Fall Turnover) in Union Valley Reservoir (150
ng/l).

e On November 10, 2004 (First Ma_]or Rain/Fall Tumover) in Loon Lake Reservmr (41

pg/l). _

Mercury
Eight of the 215 mercury samples (3.7% of the mercury samples) were equal to or exceeded the

Primary MCL (2.0 pg/l). All eight occurred in reservoirs samples collected during 2003:
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o  On September 15, 2003 (Summer Low Flow) in Slab Creek Reservoir (2.4 and 5.6 pg/l)
- and Chili Bar Reservoir (3.3 and 4.1pg/l).
o On September 16, 2003 (Summer Low Flow) in Loon Lake Reservoir (5.7 and 2.2 pg/l).
e  On September 18, 2003 (Summer Low Flow) in Union Valley Reservoir (2.1 pg/l) and
Ice House Reservoir (3 4|.Lg/1) :
Aluminum
Three of the 398 aluminum samples (0.7 % of all aluminum samples) were’ greater than the
Secondary MCL for aluminum (200 pg/l). All three occurred i in stream’ reaches

o On October 7, 2002 (Fall Turnover) in the Rubicon Dam Reach downstream from the
dam (230 pg/).

e On November 12, 2002 (First Ram) in the Reach Downstream of Ch111 Bar downstream
from the dam (290 pg/l).

o On May 11, 2003 (Spring Runoﬂ) in the SIab Creek Dam Reach downstream from the
Rock Creek confluence (230 pg/l).

Seventeen of the 382 iron samples (4.4% of all iron samples) were equal to or greater than

Secondary MCL for iron (300 pg/1). Ten of these occurred in river-reach samples and seven in
reservoir samples:

° On September 17, 2003 (Summer Low Flow) in the Rubicon Reservoir and in the
Rubicon Dam Reach downstieam of the dam (390 and 340 pg/l, respectively).

o On September 18, 2003 (Summer Low Flow) in the South Fork Sllver Creek reach
downstream from Ice House dam (300 pg/l).

e On May 4, 2004 (Spring Runoff) in the SFAR upstream of the Camino Powerhouse and
downstream of the Camino Powerhouse (500 and 460 pg/l, respectively).

e On May 5, 2004 (Spring Runoff) i in the South Fork Silver Creek reach downstream ﬁ'om
Junction dam (440 pg/l).

» On May 5, 2004 (Spring Runoff) at a non-project affected reach in the SFAR at
Highway 50 and Ice House Road (310 pg/l). _
On September 13, 2004 (Summer Low Flow}) in Chili Bar Reservoir (380 pg/1).
On September 14, 2004 (Summer Low Flow) in the South Fork Silver Creek outflow
from Junction Dam (440 ng/l).

o On September 15 2004 (Summer Low Flow) in the South Fork Silver Creek outﬂow from
Ice House Reservoir (380 pg/l). T

e On September 20, 2004 (Summer Low Flow) in Ice House Reservorr (340 pg/l).
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e On Spetember 21, 2004 (Summer Low Flow) in Rockbound Reservoir (330 pg/1),
Rubicon Reservoir (540 pg/l) and in the Rubicon River outﬂow from Rubicon Reservoir

- (340 ug/D).
e On October 27, 2004 (First Major Rain) in the South Fork Silver Creek outﬂow from Ice
House Reservoir (990 pg/l).
° . On November 1, 2004 (First Major Rain) in Ice House Reservoir (980 and 570 pg/l

Elevated mercury concentrations in 2003 and elevated lead concentrations i in 2004 appear to be
related to the sampling equipment used to collect the reservoir samples. Reservmr samples were
collected in 2002 using a rented Van Dorn sampler, and none of 2002 resérvoir samples
exceeded MCLs for any metal. For 2003, the Licensee decided to purchase, rather than rent, a
Van Dorn sampler. Laboratory analysis of the 2003 reservoir samples resulted in a substantial
increase in mercury concentrations compared to 2002. The Licensee evaluated the potential
sources of increased mercury levels from 2002 to 2003, and contacted the supplier of the Van
Dorn sampler to inquire about the sampler as a source of mercury. The supplier confirmed that
the sampling cups sold for use with the Van Dorn sampler at that time were a source of mercury.
To avoid further equipment-related contamination of reservoir samples, the Licensee then
purchased a new Kemmerer sampler for use in collecting reservoir samples in 2004, Laboratory
analysis of 2004 reservoir samples collected with the new sampler show that mercury
concentrations decreased to background levels, however, lead concentrations increased
significantly, exceeding the MCL for lead for the first time and only in reservoir samples, as
discussed above. A quality-assurance sample collected in the field (i.e., deionized-water rinse of
the new Kemmerer sampler) during the 2004 Spring sampling event yielded a lead concentration
of 7.7 ug/l, which suggested the new Kemmerer sampler to be the source of elevated lead
concentrations in 2004 reservoir samples. Laboratory testing of Kemmercr sampler during
March 2005 confirmed this, and the laboratory report is attached in Appendlx D. Additional

- evidence to support this conclusion is that all riverine samples collected below reservoirs have
lead concentrations that range from non-detect to 0.3 pg/l. Collection of riverine sampling
entails filling sample bottles directly from the stream and therefore does not require the use of
the Kemmerer depth sampler. If lead concentrations were truly elevated in the reservoirs as
suggested by the 2004 analytical data, then 2004 riverine samples collected below the dams
should have similar lead concentrations as found in the reservoirs, but this is not the case (i.e.,
lead results for riverine samples are about four orders of magmtude less than the reservoir
samples, and well below the MCL). - -

The Basin Plan also contains Water Quality Objectives for trace elements for Folsom Lake.
Although the Folsom Lake objectives clearly do not apply to the waters in the vicinity of the
Projects, at the request of the SWRCB, the Licensees agreed to analyze water samples for
dissolved concentrations of trace elements during the 2004 Spring sampling event for '
comparison to the Water Quality Objectives at the downstream reservoir of Folsom Lake.
According to the Basin Plan, Table III-1, the Water Quality Objectives for trace elements at
Folsom Lake are not to exceed the following levels of dissolved concentrations:

Arsenic - 0.01 mg/1 (10 pg/l)
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Barium 0.1 mg/1 (100 pg/)
Copper 0.01 mg/1 (10 pg/l)
Cyanide 0.01 mg/1(10 pg/l)
~ Iron 0.3 mg/1 (300 pg/l)
Manganese  0.05 mg/1 (50 pg/l)
Silver 0.01 mg/1 (10 pg/l)
Zinc 0.1 mg/1 (100 pg/l)

None of the 275 samples analyzed for dissolved trace elements exceeded the Water Quallty
concentrations since there are no water quality objectlves for these elements in the vicinity of the
Project.

4.3.1.3 Dissolved Oxygen

The Basin Plan contains one Water Qua]ity Objective for Dissolved Oxygen (DO).- The portion
of the Objective that pertains to the waters in the vicinity of the Projects is:

For surface water bodies outside the legal boundaries of the Delta, the monthly median of
the mean daily dissolved oxygen concentrations shall not fall below 85% of saturation in

- the main water mass, and the 95% concentration shall not fall below 75% of saturation.
The dissolved oxygen concentrations shall not be reduced below the following minimum
levels at any time:

Waters designated as WARM 5.0 mg/1
Waters designated as COLD 7.0 mg/I
Waters designated as SPWN 7.0 mg/l

Dissolved oxygen is measured in milligrams per liter (mg/], which is equivalent to parts per
million, or ppm) and percent saturation. The amount of oxygen that can be dissolved in water is i
a function of both water temperature (colder water holds more oxygen than warmer water) and
atmospheric pressure (water at a lower elevation holds more oxygen than water at a higher
elevation). Therefore, the least oxygen concentration is found in water in summer at the highest
¢levation and the greatest oxygen concentration is in winter at the lowest elevation. In
reservoirs, DO is generally highest on the surface and decreases with depth, depending on
primary plant production (which produces oxygen) and decomposition (which consumes
oxygen). A reservoir can become locally anoxic (no dissolved oxygen); however, this condition
was not found in any reservoir surveyed. Other natural conditions that affect DO mclude wmd
mixing and clrculatlon

The Licensees are unaware of any historic DO data in the vicinity of the Projects:

The Licensees measured DO in situ on 375 occasions, 227 of which were riverine measurements
and 148 were reservoir profile measurements (Table 4.3.1-9). The reservoir profiles recorded
DO measurements at sub-meter intervals from the surface to the bottom of the reservoir. Since
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DO readings were not taken continuously over a month, the Basin Plan’s percent saturation
criteria cannot be directly tested. However, an inference can be made regarding the extent to
which waters in the vicinity of the Projects compare to Basin Plan DO criteria.

Table 4.3.1-9. Range of dissolved oxygen (DO) concentrations in UARP reservoirs and reaches and in Chili Bar
: Reservoir and the Reach Downstream of Chili Bar based on sampling during Fall Turnover and
First Major Rain events in 2002, Spring Runoff and Summer Low F[of’vv events in 2003, and Spring
Runoff, Summer Low Flow, Fall Turnover and First Major Rain in:2004.
Number of Range of DO Values
Location ' Samples mg/l N % Saturation
: ___- RESERVOIRS e .
Rubicon 4 Vertical Profiles with YSI meter 8.3-12.0 77.0-101.5
Rockbound 5 Vertical Profiles with YSI meter 4,1-12.9 41.8-110.3
Buck Island 6 Vertical Profiles with YSI meter 54-11.7 52.9-99.1
Loon Lake 21 Vertical Profiles with YSI meter 5.6-12.7 57.2-104.1
Gerle Creek | 7 Vertical Profiles with YSI meter 7.6-12.1 71.5-124.9
Union Valley 33 Vertical Profiles with YSI meter 0.8-13.9 6.1-118.6
Ice House 29 Vertical Profiles with YSI meter 2.3-13.2 ) ' 19.5-117.3
Junction - 5 Vertical Profiles with YSI meter 3.4-12.6 : 29.4-110.3
Camino’ 2 Vertical Profiles with YSI meter 9.4-41.0" $2.3-102.5'
Brush Creek 6 Vertical Profiles with YSI meter : 1.6-10.4- ' - 13.6-103.0
Slab Creek ~ | 17 Vertical Profiles with YSI meter 4.83-14.0 46.4-116.4
Chili Bar 13 Vertical Profiles with YSI meter 49-14.3 50.7-122.7
' REACHES . '
Upper Elevation 75 3.7-13.1 . 31.8-113.6
Middle Elevation 88 7.5-14.7 61.4-127.0
Lower Elevation 42 4,7-13.5 - 45.1-123.8
Reach Downstream 22 6.1-14.5 62.6-140.5
of Chili Bar :

"Data available for fall tumover 2002 and summer low flow 2004 only.

'Of the 227 riverine DO measurements, only five measurements (2%) were below 7 mg/l. Two of
these were in a UARP-affected reach (5.5 mg/l on October 8, 2002 in the outflow from Loon
Lake Dam, and 4.7 mg/l on September 13, 2004 in the South Fork American River outflow from
Slab Creek Reservoir), and one was in a Chili Bar-affected reach (6.1 mg/l on September 13,
2004 on the South Fork American River downstream of Greenwood Creek). The other two
occasions were in stream reaches not affected by the UARP or Chili Bar Project: 3.1 mg/lin
Jerrett Creek on October 8, 2002 (although the sampler noted malfunction of the DO probe for
this measurement) and 3.7 mg/l in Rocky Basin Creek on September 17, 2003,

Of the 148 reservoir profile measurements, DO was usually greater than 7 mg/1 in the upper
portions of all reservoirs. As expected, DO periodically dropped below 7 mg/l in 5 of the 12
reservoirs in the lower portions of the reservoir. At Rockbound Reservoir, DO values were
below 7 mg/l on October 7, 2002, in the bottom five meters of the reservoir, with a lowest value
of 4.1 mg/l at the bottom depth of 20.5 meters. At Loon Lake Reservoir, DO values were below
7 mg/l on September 16, 2003, at a depth interval of 13.2 to 16,7 meters with the lowest value of
5.6 mg/l (total depth was 18.2 meters). DO values were below 7 mg/1 at another location on
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Loon Lake Reservoir on September 16, 2003, at a depth interval of 16 to 17.8 meters with the
lowest value of 6.0 mg/I (total depth was 21.3 meters). :

At Union Valley Reservon' DO values dropped below 7 mg/l only during October and
November 2002, and September 2004. DO values below 7 mg/l started at depths of 20 to 38
meters in October 2002, 46 to 56 meters in November 2002, and 0 to 28 meters in September
2004. DO values were generally lowest near the bottom of the reservoir, with minimum values
in October 2002 as follows: 3.6 mg/l at the total depth of 84 meters on October 1; 6.6 mg/l at 24

- meters on October 8 (total depth was 41 meters); 0.8 mg/1 at the total depth of 69 meters on
October 16; 5.0 at 57 meters on October 24 (total depth was 69 meters); and 1.3 mg/l at 73.5
meters on October 31 (total depth was 75 meters). Minimum DO values during November 2002
were 1.0 mg/l at 57.2 meters (total depth of profile was 63 meters) on November 6; 1.5 mg/l at
total depth of 49 meters on November 12; 2.5 mg/l at the total depth of 70.0 meters on November
14; 5.1 mg/1 at at the total depth of 50 meters on November 14; 3.8 mg/1 at the total depth of 68.8
meters on November 14; and 3.4 mg/] at the bottom depth of 23.7 meters on November 14. -
Minimum DO values in September 2004 were 5.8 mg/1 at total depth of 43 meters; 5.9 mg/l at
6.7 meters (total depth was 11.0 meters); and 3.0 mg/1 at the total depth of 29 meters on-
September 14

Slmllar to Union Valley Rcservmr Ice House Reservon' DO values dropped below 7 mg/l only
during October and November 2002 and September and November 2004. During these four
months, DO values below 7 mg/l began at Ice House Reservoir at depths ranging from 10.5 to
20.8 meters. DO values were generally lowest near the bottom of the reservoir, with minimum
values in October 2002 as follows: 3.2 mg/1 at the total depth of 30.7 meters on October 16; 2.5
mg/l at 20.8 meters (total depth 30.8 meters) on October 8; and 3.6 mg/1 at 20 meters (total depth
24 meters) on October 16. Minimum DO values in November 2002 were 4.1 mg/l at 21.8 meters
(total depth 25.5 meters) on November 6; 3.7 mg/! at 30.3 meters (total depth 31.1 meters) on
November 11; and 3.1 mg/l at 30.3 meters (total depth 31.4 meters) on November 14. Minimum
DO values in September 2004 were 4.1 mg/1 at 16.4 meters (total depth was 19.7 meters); and
3.86 mg/l at 26.3 meters (total depth was 28.4 meters). Minimum DO values in November 2004
were 3.2 mg/l at 19.4 meters (total depth was 24.2 meters); 2.3 mg/l at 19.7 meters (total depth
was 25.8 meters).

Several reservoirs, including Brush Creek, Junction, Slab Creek and Chili Bar only had one or
two occasions where DO dropped below 7 mg/l. At Brush Creek Reservoir a minimum DO
value of 1.6 mg/l at the total depth of 29 meters was recorded on September 16, 2003; and 3.7
mg/l at 26.3 meters (total depth was 27.6 meters) on November 1, 2004. At Junction Reservoir,
a minimum value of 3.4 mg/l was recorded at 30.2 meters (total depth was 31.0 meters) on
September 14, 2004. At Slab Creek Reservoir, a minimum DO value of 4.8 mg/l was recorded at
the total depth of 35.6 meters. Furthermore, at Chili Bar Reservoir, a minimum DO value of 4.9
mg/l was recorded at 0.8 meters (total depth was 24.9 meters); this profile had consistently low
values in its entirety.

For more detailed information regarding the vertical profiles of DO in the twelve reservoirs, DO
versus depth data tables are available in the Water Temperature Technical Report along with all
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temperature data that was col]ected during the relicensing studies (Water Temperature Technical
Report: DTA 2005a).

43.1.4 pH

The Basin Plan contains one Water Quality Objectlve for pH. The portlon of the Ob_]cctlve that
pertains to the waters in the vicinity of the Projects is:

. . Bl . 'l
The pH shall not be depressed below 6. 5 nor raised above 8.5. Changes in normal
beneficial uses. In determining appropnate averaging periods for pHmapproprlate
averaging periods may be applied, provided that beneficial uses will be fully protected.

The pH value is the logarithm of the reciprocal of the hydrogen ion concentration in water, and is
usually expressed in pH units. The pH affects the solubility of metals in sediment and suspended
material as well as toxicity of some compounds. A pH value of 7 is neutral while a low pH value
is acidic and a high pH value is alkaline. Most aquatic biota require a pH range of 6.5 to 8.5.
Natural conditions that affect pH include runoff and rainfall.

The Licensees are unaware of any historic pH data in the vicinity of the Projects other than those
collected by the SWRCB from 1959 through 1961 during construction of the Union Valley and
Ice House dams as described in Section 4.3.1.2. All the pH values measured by the SWRCB fell
between 6.5 and 8.5 except for one value of 6.2 in the May 1960 sampling downstream of Union
Valley Dam. As stated above, information is not available to determine if this low reading
represented natural conditions in the river or was caused by construction activities.

The Licensees measured pH on 354 occasions, 221 of which were riverine measurements and _
133 were reservoir profiles (Table 4.3.1-10). The reservoir proﬁles recorded pH measurements
at sub-meter intervals from the surface to the bottom of the reservoir.

Table 4.3.1-10. Range of pH values in UARP reservoirs and reaches and
in Chili Bar Reservoir and the Reach Downstream of Chili
Bar based on sampling during Fall Turnover and First
Major Rain events in 2002, Spring Runoff and Summier
Low Flow events in 2003, and Spring Runoff, Summer
Low Flow, Fall Turnover and First Major Rain/Fall
Turnover 2004. '

Location ' Number of Samples Range of |
_ _ pH Values
RESERVOIRS i

Rubicon 4 Vertical Profiles with YSI meter ‘ 6.7-7.8

Rockbound 5 Vertical Profiles with YSI meter 6.1-7.7

Buck Island 6 Vertical Profiles with YSI meter 6.5-7.9

Loon Lake 21 Vertical Profiles with YSI meter 5.8-7.7

Gerle Creek 7 Vertical Profiles with YSI meter 6.3-7.4

Union Valley 33 Vertical Profiles with YSI meter 5.7-7.9

Ice House 29 Vertical Profiles with YSI meter - | 6.0'-8.5

Junction 5 Vertical Profiles with YSI meter 6.2-7.7
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Table 4.3.1-10. Range of pH values in UARP reservoirs and reaches and
in Chili Bar Reservoir and the Reach Downstream of Chili
Bar based on sampling during Fall Turnover and First
Major Rain events in 2002, Spring Runoff and Summer
Low Flow events in 2003, and Spring Runoff, Summer
Low Flow, Fall Tumover and First Major Rain/Fall
Turnover 2004. :
Location ~ Numberof Samples ‘Range of
L PH Values o
Camino .| 2 Vertical Profiles with YSI meter | 6.8-72 Coe
Brush Creek 6 Vertical Profiles with YSI meter 61-77 | . .
Slab Creek 17 Vertical Profiles with YSI meter 6.5-7.8 L '
Chili Bar 13 Vertical Profiles with YSI meter 6.7-7.8
REACHES ' '
Upper Elevation . 69 49-8.3
Middle Elevation 90 6.2-8.5
Lower Elevation 41 6.7-8.7
Reach , 21 ' 6.8-1.7 T
Downstream of :
Chili Bar
' Value from the hypolimnion.

'Of the 221 riverine pH measurements, 25 measurements (11%) were below 6.5 and two (<1%)
were greater than 8.5. Of the 25 pH measurements below 6.5, 21 occurred at sites in the Upper
Reaches and 4 occurred in the Middle Reaches. The lower pH values occurred in reaches not
affected by either the UARP or Chili Bar Project. The lowest pH value was 5.0 on September
17, 2003 at South Fork Rubicon inflow to Robbs Peak Forebay. The sampler noted that flow on
- this occasion was very low, similar to flow from a 1-inch garden hose. The next two lowest pH
values both occurred at Highland Creek inflow to Rockbound Reservoir on June 11, 2003 and
© May 12, 2004 (5.75 and 5.83, respectlvely) The remaining 21 values below 6.5 ranged from
6.02 to 6.49,

Of the 133 reservoir profile measurements, pH values were occasionally measured below 6.5 on
six of the twelve reservoirs (Rockbound, Loon Lake, Union Valley, Ice House, Junction, and
Brush Creek reservoirs), and pH values greater than 8.5 occurred at one reservoir (Ice House
Reservoir).

At Rockbound Resei'voir, pH values dropped below 6.5 on October 7, 2002 and May 12, 2004,
with minimum pH values of 6.1 and 6.3, respectively. The trend for pH at Rockbound is pH
greater than 6.5 at the reservoir surface and generally decreasing pH with increasing depth.

At Loon Lake, pH values dropped below 6.5 during September 2003 at two locations: Loon Lake
west end near the boat ramp, with a pH of 6.45 at the surface of the reservoir and decreasing to
5.8 at the bottom five meters of the reservoir (total depth 21 meters); and at Loon Lake northeast
water body with pH decreasing from 6.5 to 6.0 at a depth interval from 16.5 meters to total depth
of 18.2 meters. In May 2003 pH dropped below 6.5 at three locations: at Loon Lake near the
dam with pH of approximately 6.2 throughout the water column to a total depth of 19.5 meters;
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at Loon Lake west end near the boat ramp, with a pH range of 6.3 at the surface and decreasing
to approximately 6.0 at total depth of 24 meters; and at Loon Lake northeast water body with pH
decreasing from 6.5 to 6.2 at a depth interval of 4.0 meters to total depth of 27 meters. In
November 2004 pH values dropped below 6.5 at the northeast portion of the water body at a
depth of 17.3 meters and continued to decrease to 6.4 at the bottom of thc reservoir (20.5
meters). : o

At Union Valley Reservoir, pH values dropped below 6.5 during October 2002; September 2003,
May 2004 and November 2004, with a minimum pH value of 5.7. The trend’at Union Valley
Reservoir is pH greater than 6.5 at the reservoir surface and generally decreasulg pH with
increasing depth.

At Ice House Reservoir, pH values dropped below 6.5 during October 2002, November 2002,
September 2003, May 2004 and November 2005, with a minimum pH value of 6.0. The trend at
Ice House Reservoir is pH greater than 6.5 at the reservoir surface and generally decreasirig pH
with increasing depth. In December 2004, a pH value of 8.51 was recorded at/near the reservoir
surface and gradually decreased with depth. '

At Junction Reservoir, pH values dropped below 6.5 during September 2003, May 2004 and _
November 2004, with a minimum pH value of 6.2. The trend at Junction Reservoir is pH greater
than 6.5 at the reservoir surface and generally decreasing pH with increasing depth.

- At Brush Creek Reservmr, pH values dropped below 6.5 in September 2003 ata depth interval of
15 to 29.6 meters (total depth), with a minimum pH value of 6.1. The trend at Brush Creek
Reservoir is pH values greater than 6.5 at the reservoir surface and generally decreasing pH with
mcreasmg depth,

For more dctailed information regarding the vertical profiles of pH in the twelve reservoirs, pH
versus depth data tables are available in the Water Temperature Report along with all
temperature data that was collected during the relicensing studies (Water Temperature Technical
Report: DTA 2005a).

4.3.1.5 - Salinity

The Basin Plan (RWQCB 2604) contains one Water Quality Objective for salinity. Specifically,
the Objective states that Total Dissolved Solids (TDS) shall not exceed 125 mg/l in the South
Fork of the American River from its source to Folsom Lake.

Salinity in freshwater is normally measured as TDS, which is a measure of the amount of
material dissolved in water. This material is mostly inorganic salts (e.g. chlorides, sulfates,
phosphates, calcium, magnesium, sodium, potassium), carbonates, bicarbonates, and other anions
and cations, all of which are typically measured in mg/l. Calcium, magnesium and carbonate
levels can be affected by pH extremes. Calcium is the fifth most common element on earth, an
essential macronutrient, considered non-toxic, present in most natural systems and introduced
into surface water as runoff passes over calcium-rich formations. Calcium contributes
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considerably to hardness and may range from 0 to 200 mg/l naturally. Sodium is the sixth most
abundant element on earth, present in most waters naturally and has low toxicity. Magnesium is
the eighth most common element, an essential macronutrient and a primary component in
photosynthetic pigments. Magnesium is present in most natural systems, contributes
considerable to hardness and may range from 0 to several hundred mg/1 naturally. The chloride
ion, unlike free chlorine (which is toxic), is required by cells during photosynthes1s Potassium
plays a minor role in aquatlc plant growth and is needed for enzyme actlvatlon

Total alkalinity (mg/l) is a measure of water’s ablhty to neutralize acids (buffer capacity) and
reduces the toxicity of some metals. Levels above 400-600 mg/l may be: haimful to crops and
humans. Alkalinity of natural waters is due primarily to the presence of hydroxxdes '
bicarbonates, carbonates and occasionally borates, silicates and phosphates.

The Licensees are unaware of any historic salinity data in the vicinity of the Projects other than
alkalinity data collected by the SWRCB from 1959 through 1961 during construction of the _
Union Valley and Ice House dams, as described in Section 4.3.1.2. Total alkalmlty ranged ﬁ-om
4 to 31 mg/1 during those measurements.

Table 4.3.1-11. Range of total dlssolved solids (TDS), calcium (Ca), magnesium (Mg), potassium (K),

: sodium (Na), chloride (Cl), sulfate (SO,) and total alkalinity (T'A) values in UARP reservoirs
and reaches and in Chili Bar Reservoir and the Reach Downstream of Chili Bar based on
sampling during the Fall Turnover and First Major Rain events in 2002 and Spring Runoff
and Summer Low Flow events in 2003.

_ Number _ .
1 . of TDS Ca Mg K Na i 80, TA
Locations Samples' (mg/) (mg/Mm (mg/A) (mg/M): | (mgi) mgM | mg/M) | (mgl) |
: . RESERVOIRS =

*| Rubicon 3 <1-12 1.3-2.1 <0.5 <0.5 <0.5 <1.0 | <0.4-0.6 | 4.7-9.1
Rockbound 4 <1-12 1-1.3 <0.5 <0.5 <0.5 <1.0 | <0.4-0.5 | 4.2-6.0
Buck Island 3 | <1-10 | 1.1-14 | <05 <0.5 <0.5 <10 [ <04-13 | 3.2-6.7
Loon Lake 11-14 <1-22, | 09-12 | <05 <05 |<05-06| <05 <1 3.6-6.0

- 44
Gerle Creek 3-4 <1-14 1.0-1.5 | <0.5 . <05 [ <0.5-0.7 [ <0.1-0.6 <1 4.5-6.7
Union 15 <1-18 1.1-14 | . <0.5 . <0.5 0.6-0.9 | <0.3-0.9 | <0.4-3.7 | - 5.0-8.2
Valley '
Ice House 17-23 <1-24 | 09-13 | <0.5 <05 | <0.5-1.0 <1 <0.4- 4.5-8.0
. <1.0
Junction 3 <1-18 1.2-14 <0.5 <0.5 0.8-1.0 | 0.3-0.9 | <04-1.6 | 6.4-8.7
Camino 3 <1-8 1.4-1.5 <05 |<0.50.5| 0.7-1.0 | 04-1.1 | 0.5-1.6 | 6.4-92
Brush Creek 4 <1-22 1.7-2.3 | 0.6-0.8 | <0.5-05| 1.0-1.5 | 0.6-1.2 | 0.4-1.6 | 8:.4-14.0
Slab Creek 6-8 10-28 1.5-3.0 | <0.5-0.8 | <0.50.5| 1.3-19 | 1.2-2.5 <0.4- | 5.6-12.0
: : - <1.2
Chili Bar 7-9 6-22 2.0-3.5 | <0.5-1.0 | <0.5-0.6 | 1.2-2.1 .| 1.2-1.6 | <04-1.1 ] 1-13.0
' REACHES . : :

Upper 30-36 <1-30 | <0.5-3.0 | <0.5-0.83 | <0.5 <0.5-2.2 | <0.1-0.7 | <0.4-1.2 | 1.6-14.0
Elevation ' - '
Middle 42-48 <1-66 | 0.8-54 { <0.5-1.8 | <0.5-1.1 [ 0.6-3.9 | <0.5-5.2 | <0.4-2.1 | 5.1-26.0
Elevation
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Table 4.3.1-11. Range of total dissolved solids (TDS), calcium (Ca), magnesium (Mg), potassium (K),
sodium (Na), chloride (Cl), sulfate (30,) and total alkalinity (TA) values in UARP reservoirs
and reaches and in Chili Bar Reservoir and the Reach Downstream of Chili Bar based on -
sampling during the Fall Turnover and First Major Rain events in 2002 and Spring Runoff
and Summer Low Flow events in 2003, .

Number Dt
- of TDS Ca Mg K Na - Cl-, | SO0, TA
Locations | Samples' | (mgf) .| (mgM) | (mgM) | (mgMh) | (mgM) (mgh) | (mg/M) | (mg/h)
Lower 15-25 6-114 1.5-5.2 | <0.5-24 | <0.5-0.8 | 1.0-2.7 <0.l‘-’-1'.8 <0.4-2.2 | 6.6-24.0
Elevation : : -
{ Reach: 9-13 <1-68 | 2.0-15.0 | <0.5-99 | <0.5-1.6 | 1.3-17.0 | <0 1- <0.4- 9.6~
Downstream 4] 0 12.0 28.0,
of Chili Bar ) 110.0

For a range of samples, the lower number indicates all parameters were analyzed and the higher number indicates the number of times a
reduced set of parameters were analyzed for that sampling location.

As observed in Table 4.3.1-11, the concentration of TDS in the surface waters in the vicin&y of
the Projects is less than the Basin Plan Salinity Water Quality Objective of 125 mg/l.

43.1.6 Temperature

The Basin Plan contains one Water Quality Objective for Temperature. The portion of the
Objective that pertains to the waters in the vicinity of the PIOJects is:

The natural receiving water temperature of intrastate waters shall not be altered unless it
can be demonstrated to the satisfaction of the Regional Water Board that such alteration
in temperature does not adversely affect beneficial uses.

At no time or place shall the temperature of COLD or WARM intrastate waters be
increased more than 5°F [3.1° C] above natural receiving water temperature.

In determining compliance with water quality objectives for temperature, appropriate averaging
periods may be applied provided that beneficial uses will be fully protected. Note that during the
June 14, 2004, Aquatic TWG meeting, the SWRCB and CDFG said they normally do not apply
this specific Temperature Water Quality Objective to hydro-relicensings. This may‘be due to the
fact that comparison of the Temperature Water Quallty Objective to surface water in the vicinity
of the Projects is difficult for two reasons. First, in many instances and especially in summer,
releases or spills from the dams may constitute all the flow in the “receiving water,” limiting the
ability to measure the effect of the dam release on the receiving water’s temperature, Second,
the Projects have already modified “natural receiving water temperature” throughout the basin,

~ so it may be difficult, if not impossible, to measure quantitative changes to “natural receiving
water.” Similar regulatory challenges exist in low-flow or effluent-dependent water bodies.
Thus, the SWRCB has endorsed evaluating qualitatively whether an activity has an adverse
affect on existing beneficial uses, rather than rely on a quantitative analysis of temperature
increases. SWRCB Order WQO 2002-0015 and 2002-0016.
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For this reason, it is important to note that no federal or State of California threatened or
endangered aquatic species occur in the UARP reaches or the Reach Downstream of Chili Bar.
The only special-status aquatic species that occur besides trout (a Forest Service Management
Indicator Species, or MIS) is hardhead and foothill yellow-legged frog. Both of these species are
California species of concern (referred to as “CSC” in this technical report), an administrative
term applied by the CDFG to special concern species because CDFG believes that the species are
vulnerable to extinction due to declining populations, limited range and/or continued threats.

The designation offers no legal protection to the species. In addition, the foothill yellow-legged
frog is a federal species of concern (referred to as “FSC” in this technical report) This, too, is a
term-of-art and offers no legal protectlon to the species. FSC species are established by the
USFWS and may include species that were former category 2 candrdates for listing under the
ESA, are included on state list of protected species, and are identified as imperiled by State
Natural Heritage Programs or one of many conservation organizations. Hardhead are found in
the SFAR Reach and downstream portion of Slab Creek Dam reach (both warmwater sections)
and in the Slab Creek and Chili Bar reservoirs (Stream Fisheries Technical Report, DTA and.
Stillwater 2005a). Foothill yellow-legged frogs were found in the SFAR- (coolwater) and
Camino Dam (coldwater/coolwater) reaches. (dmphibian and Aquatic Reptrles Technical
Report, DTA and Stillwater 2005b.) :

An explanatlon of water temperature data collected during the relicenSing studies and
corresponding analysis is set forth in Water Temperature Technical Report (DTA 2005a),

4317 Turbidity

The Basin Plan'contains one Water Quality Objective for Turbidity. The portion of the
Objective that pertains to the waters in the vicinity of the Projects is: ‘
Waters shall be free of changes in turbidity that cause nuisance or adversely affect _
beneficial uses. Increases in turbidity attributable to controllable water quality factors
shall not exceed the following limits:

o Where natural tlll'bldlty is between 0 and 5 NTUs, increases shall not exceed 1
NTU.

o  Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed
20%. _

Turbidity is the inverse of water clarity (most often measured in NTUs) WhICh isbased on a
logarithmic scale.

-

In this case, the Turbldlty Objective is difficult to apply; therefore, the Licensees performed a
more general evaluation.

Limited turbidity data has been recorded since the mid-1990s at three locations in the Slab Creek

reach. The monitoring was established in response to the 1992 Cleveland Fire and low reservoir
clevation that resulted in turbid water in the SFAR below Slab Creek Dam. Monitoring is not
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recorded during the winter season (usually November 15 through July 1). Exceedences above 25
NTUs result in an alarm in the Energy Management System (EMS), which is followed by a field
investigation to determine the cause of elevated turbidity. Annual reports of the monitoring are
provided to California Department of Fish and Game following each reporting period. In a
typical water year, the majority of days have turbidity readings of 0.1 to 1.0:-NTUs; a dozen or so
days have levels of not more than 2 NTUs. Occasionally levels may reach as hlgh as 14-15
NTUs. Alarm situations are rare.

!
Turbidity monitoring was also done durmg SMUD's November 2 1992 samplmg at Slab Creek
Reservoir when turbidity ranged from 1 to 3 NTUs.

During the water quality sampling effort conducted during 2002 and'2003,' the Licensees
measured turbidity on 248 occasions (Table 4.3.1-12).

Table 4.3,1-12. Range of turbidity values in UARP reservoirs and reaches and in Chili Bar Reservoir -
and the Reach Downstream of Chili Bar based on sampling during 2002 Fall Turnover
and First Major Rain events and 2003 Spring Runoff and 2003 Summer Low Flow
events.,

Number of Range of Turbidity Values
Location Samples NTU
RESERVOIRS '
{ Rubicon 1 0.7

Rockbound ' 1 - 0.2

Buck Island : 1 . 24

Loon Lake 11 : 0.3-0.5

Gerle Creek -3 0.4-0.6

Union Valley . 15 0.5-1.2

Ice House : 17 0.7-2.3

Junction ' . 3 . 0.4-1.2

Camino 3 04-1.2

Brush Creek 4 0.5-0.9

Slab Creek 6 0.7-2.0

Chili Bar 7 0.8-24

C _ REACHES :
1 Upper Elevation 22 0.1-0.7
1 Middle Elevation 42 0 1-2.0,42.0
Lower Elevation ; 18 0.3-6.4
| Reach Downstream 9 0.7-54
of Chili Bar

Based on this sampling, the Licensees characterized turbidity as low for all reaches and
reservoirs, as shown in Table 4.3.1-12. The single outlier value of 42 NTU occurred at South
Fork Silver Creek upstream of Ice House Reservoir, a non-Project affected reach, on November
26, 2002 during the First Major Rain sampling event.
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432 Narrative Water Quality Objectives

4321 Biostimulatory Substances -

.The Basin Plan contains one Water Quality Objective for Blostlmulatory Substances whlch
states:

Water shall not contain blostlmulatory substances which promote aquatlc growths in
concentrations that cause nuisance or adversely affect beneﬁcial uses.
) _

- Biostimulatory substances are primarily nitrogen, phosphorus and carbon i m forms that can be
utilized by aquatic life. Nitrogen is usually measured as nitrate-nitrite, ammohia and total
Kjeldahl nitrogen (in mg/1). Nitrogen enters a watercourse naturally in rain. The nitrate form
results from normal decomposmon of organic matter and is a common form in which nitrogen is
added to fertilizer. In rivers with little human activity, total nitrogen is around 0.12 mg/1 with
nitrate representing about 85 percent of the nitrogen. Ammonia, the form of nitrogen thatcan
readily be utilized by plants, occurs as a result of organic decomposmon Ammonia is converted
to nitrate in the presence of oxygen. Total Kjeldahl nitrogen is the total concentration of
nitrogen present as ammonia or bound in organic compounds. In lakes and reservoirs, nitrogen
form is closely related to redox potential (E;). Where Ey is about 500 millivolts (mV), DO s at

- about 100 percent saturation, and nitrate predominates. As Ej, falls to about 450-300 mV,

ammonia is favored over nitrate or nitrite.

Phosphorus is usually measured as total phosphorus and dissolved ortho-phosphate (1n mg/D).

Phosphorus enters a watercourse naturally by runoff in the watershed and by release from

sediments under anaerobic conditions (e.g., anoxic hypolimnions). Total phosphorus measures

the total amount of phosphorus both biologically available and bound in organic compounds. In
lakes, a mtrogen-to-phosphoms ratio greater than 16:1 indicates that phosphorous, rather than
nitrogen, is limiting for production, which is typical in oligotrophic lakes in the Sierras.

Phosphorus can be released from sediments under anaerobic conditions (e.g., anoxic

hypolimnia), which could increase tailrace and reservoir production.

Carbon is usually measured as total organic carbon in mg/l, and enters the watershed due to
runoff and primary production in the watercourse.

In addition, Secchi depth (normally measured in feet or meters) can be a useful indicator of
biostimulation in reservoirs since algal blooms reduce water clarity. As a general rule, Secchi
depth is about one-third the depth of the euphotic zone (the depth to which light dims to about
1% of the surface, and can be used by phytoplankton for pnmary production) (Horne and
Goldman 1994).

The Llcensees are unaware of any historic biostimulatory substances data in the vicinity of the
Projects other than those collected by the SWRCB from 1959 through 1961 during construction
of the Union Valley and Ice House dams and by SMUD in November 1992, as described in
Section 4.3.1.2. All the nitrate values measured by the SWRCB fell between 0 and 1.2 mg/l
except for values downstream of the Ice House Dam construction in August 1959 (8.5 mg/l)
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September 1959 (16.0 mg/l) and October 1959 (7.2 mg/l). Nitrate and ammonia measurements
by SMUD in November 1992 were less than 0.01 and 0.02 mg/l, respectively.

In 2002 and 2003, the Licensees collected 210 water quality samples from the UARP reservoirs
and reaches and the Chili Bar Reservoir and Reach Downstream of Chili Bar and measured the
concentrations of total phosphorus, ortho-phosphorus, total Kjeldahl nitrogen; nitrate-nitrite,
ammonia and total organic carbon in each of these. In addition, the Licensees-took Secchi depth
readings in the UARP reservoirs and the Chili Bar Reservoir. These data are presented in Table
4.3.2-1. Y

a

"

Table 4.3.2-1.  Range of total phosphorus (P), ortho-phosphorus (PO,), total Kjeldahl nitrogen (TKN),
nitrate-nitrite (NO,-NO,), ammonia (NH,) and total organic carbon (TOC) in UARP
reservoirs and reaches and in Chili Bar Reservoir and thé Reach Downstream of Chili Bar
based on sampling during the 2002 Fall Turnover and First Major Rain events and 2003
Spring Runoff and Summer Low Flow events. Mean Secchi depth is also provided,
Numbers following a comma are abnormal values that were above the typical rangé for the

parameter.
Number : Mean -
B of | PO, TKN NO;- NH; TOC Secchi
Location Samples (mg/T) (mg/l) (mg/) NO, (mg/h {mg/1) (m)
! (mg/n)
RESERVOIRS
Rubicon ) 2.3 <0.01- <0.01 0.39-0.51 <0,02 <0.05, 2427 2.0
0.03 . <0.1
Rockbound 2-4 <0.01- <0.01 0.17-0.24 <(.02 <(,05, 1.3-1.5 92
. 0.01 ) - - <0.1-0.08
Buck Island 2-3 <0.01- <0,01 0.24-0.32 <0.02 <().05, 1.8-2.1 7.3
‘ 2 0.01 <0.1-0,07
Loon Lake 8-14 <(.01- <(.01 0.12-0.27 <(.02- <0.05, 1.4-1.6 10.7
) : 0.02 - 0.03 <0.1-0.08 .
Gerle Creek 2-4 <0.01 <0.01 <0.10- <0.02 <0.05, 1.2-1.5 7.4
) 0.27 <0.1-0.07
Union Valley 11-15 <0.10, <(1.01- 0.12-0.30 <0.02- <0.05, 1.8-2.0 6.7
<0.01- 0.07 ' 0.03 <0.1-0.07
004 . { .
Ice House 8-23 <0.01- <(.01- <(.1-0.24 <0.03- <0.05, 1621 |. 6.0
0.02 0.29 0.13 <0,1-0.12 1
Junction 2-3 <0.01, <001, 0.11-0.19 <0.02- <0.05, 1.8-2.3 6.4
- <0.10 - <0.1 ) 0.03 <(.1 1
Camino 2-3 . <0.01, <0.01- <0.1-0.15 | . <0.02- <0.05, 1.3-2.8 33
<(.1 0.02 0.14 <{.1
Brush Creek 3-4 <0.10- <{.01- 0.12-0.32 <0.02 <0.05, <1.0-1.4 7.8
0.05 0.01 <0.1
Slab Creek 4-8 <0.10, <().01- 0.19-0.44 <0.02- <0.05, 1.1-1.6 4.9
<0.01- 0.01 0.11 <(.10
: 005 -
Chili Bar - 5-9 <0.10, <0.01- 0.16-0.33 <0.02- <0.05, 1.2-1.6 43
<(.01- 0.03 . 0.16 <0.1
0.06 :
REACHES . ‘
Upper Elevation 18-35 <0.01- <0.01- 0.1-0.4 <(.02- <0.05, 1.1-2.7 —_
(.03 0.011 0.28 <0.1-0.07 )
Middle Elevation 27-45 <0.01- <(.01- <0.1-0.3% <0.02- <0,05- <1.0-5.1 —
0.04 0.27 0.29, 3.0 0.05, |
<(.10
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Table 4.3.2-1.  Range of total phosphorus (P), ortho-phosphorus (PO,), total Kjeldahl nitrogen (TKN),
nitrate-nitrite (NO;-NO;), ammonia (NH,) and total organic carbon (TOC) in UARP
reservoirs and reaches and in Chili Bar Reservoir and the Reach Downstream of Chili Bar

. based on sampling during the 2002 Fall Turnover-and First Major Rain events and 2003
Spring Runoff and Summer Low Flow events. Mean Secchi depth is also provided.
Numbers following a comma are abnormal values that were above, the typical range for the

parameter. .
Number | o Mean
of P PO, TKN NO;- NH; - TOC Secchi
Location - Samlples {mg/) (mg/h) (mg) NO, (mg/A) ‘[ (mgM) (m)
(mgA) L
Lower Elevation 11-23 <001- | <0.01- | 0.12-0.55 <0.%}Izl- <0055 <12 J—
- 0.03 0.03 0.17 - 005
' <0.1
Reach Downstream 6-13 <0.01- <0.01- <0.1-0.29, | <0.02- <0.05, 1.0-1.7 | -
of Chili Bar 0.22 0.02 1.5 0.05 <0.1 : .

Far & range of semples, the lower number indicates all parameters were analyzed and the higher number indicates the number of times & reduced
set of parameters were analyzed for that sampling location.

These data suggest that the concentration of these biostimulatory substances are generally low,
with nitrate concentrations well below the 1.0 mg/] nitrate standard typically used to characterize
source waters that can stimulate algae growth.

In addition, the Licensees are unaware of any instances of aquatic growths in the UARP
reservoirs and reaches, Chili Bar Reservoir or Reach Downstream of Chili Bar that caused a
nuisance or adversely affect beneficial uses, except for possibly in the Reach Downstream of
Chili Bar. Bill Center from Camp Lotus and Stafford Lehr of CDFG have reported in the past
that, prior to 1997, algal blooms were common in the summer in the Reach Downstream of Chili

- Bar and were perceived by many recreationists as a problem. The Licensees are unaware of any
water quality sampling or narrative records related to this reported occurrence.

In addition, Stafford Lehr reported that there appeared to be an unusual amount of dlatomaceous
algae in the Junction Dam Reach.

Classification of the UARP reservoirs and the Ch[ll Bar Reservoir by trophlc status supports the
finding that productlon is low in the reservoirs. Based on Secchi depth, nitrogen and phosphorus
readings, the reservoirs range in trophic status from mesotrophic (moderate nutrient input and
organic production) represented best by Chili Bar Reservoir, to oligotrophic (low in nutrient
input with low organic production) represented best by Junction Reservoir (Table 4.3.2-2).

Table 4.3.2-2.  Trophic Status Index (TSI) based on Secchi-Disk, Total Phosphorus, and Total Nitrogen for
UARP and Chili Bar Reservoirs, 2002-2003.

Reservoir TSI Seechi Disk" TSI Total Phosphorus TSI Total Nitrogen
Rubicon #xl Meso-Oligotrophic Mesotrophic
Rockbound Oligotrophic Oligotrophic Meso-Oligotrophic
Buck Island Meso-Oligotrophic Meso-Oligotrophic Meso-Oligotrophic
Loon Lake ' Oligotrophic Meso-Oligotrophic Meso-Oligotrophic
Gerle Creek Meso-Oligotrophic ___Oligotrophic - Oligotrophic
Ice House Meso-Oligotrophic Meso-Oligotrophic Oligotrophic
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Table 4.3.2-2.  Trophic Status Index (TSI) based on Secchi Disk, Total Phosphorus, and Total Nitrogen for
UARP and Chili Bar Reservoirs, 2002-2003.

Reservoir TSI Secchi Disk’ TSI Total Phosphorus TSI Total Nitrogen
Union Valley _Meso-Oligotrophic Meso-Oligotrophic ' Meso-Oligotrophic
Junction Meso- Oll%otrophlc Oligotrophic . Oligotrophic
Camino : Oligotrophic . Oligotrophic
Brush Creek Meso-Oligotrophic Mesotrophic " ° 'Meso-Oligotrophic
Slab Creck - Meso-Oligotrophic Mesotrophic - Meso—Ohgotrophlc
Chili Bar ‘ Mesotrophic Mesotrophic Meso-Ohgotrophlc

1. Tt should be noted that Secchi depth readings are dependent on other conditions such as cloud cover, wmd and rain,
2. Secchi disk was on bottom at Rubicon Reservoir during all sampling events (<3.0 m). 5o T
3, One sampling event for Secchi depth at Camino Resetvoir. S "-.".Ei"‘

43.2.2 Color
The Basin Plan contains one Water Quality Objective .for Color, which states: .=

Water shall be free of discoloration that causes nuisance or adversely affects beneficial
uses.

The Aquatic TWG did not require that the Licensees directly measure colof, and the Licensees
are unaware of any instances where the color of the water in the vicinity of the Projects has been
reported as a potential problem.

4323 Floating Material
The Basin Plan contains one Water Quality Objective for floating material, which states:

Water shall not contain floating material in amounts that cause nuisance or adversely
affect beneficial uses.

The Aquatic TWG did not require that the Licensees directly measure floating material, and the
Licensees are unaware of any instances where floating material in the vicinity of the Projects has
been reported as a potential problem. Note that, as required in the current FERC license for the
Projects, the Licensees are required to keep all reservoirs free of floating material.

4324 : il and Grease/MTBE

The Basin Plan contains one Water Quality Objective for Qil and Grease, which states:
Water shall not contain oils, greases, waxes or other material in concentrations that cause
nuisance, result in visible film or coating on the surface of the water or on objects in the
water, or otherwise adversely affect beneficial uses.

Oils, greases, waxes or other material that can result in a viéible film or coating of material in
water can be measured as oil and grease (mg/l), gasoline range organics (mg/1), Methy]-t—butyl
ether or MTBE (pg/l) and total petroleum hydrocarbons or TPH (pgfl)
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The Licensees sampled for oil and grease in all reservoirs during fall turnover and spring
sampling periods, and in all reservoirs and stream reaches in the summer. Although, sampling
from the reservoir hypolimnia was excluded for oil and grease; as requested by the SWRCB, the
hypolimnion was sampled for MTBE. During the sampling events, no evidence of surface
sheens that might indicate the presence of oil or grease was observed. All 136 samples analyzed
by the Licensees were below the reporting limit of 5 mg/I for oil and grease (Table 4.2.3-3).

Table 4.3.2-3. Summary of Selected Organic Compounds, UARP and Chili Bar, 2002-2003.
Reservoir & Stream 0il & Grease MTBE Gasoline Range | - "Total Petroleum
o © (mgfl) (ugM Organics (mg/) |- Hydrocarbons (pgh
Number of Samples 136 84 70 Bk 14
Percent of Samples Below 100% 100% - 100% . 100%
Reporting Limit :
Reporting Limit . <5 <Q.5 __ <0.05 - <1

During the fall and spring sampling, the Licensees sampled MTBE from reservoirs on which the
use of boat engines is permitted. These included Loon Lake, Union Valley, Ice House and Slab
Creek reservoirs. During the summer low flow sampling, the Licensees obtained samples for
MTBE from all sampling-sites (reservoir and stream reaches). All 84 samples analyzed by the
Licensees were below the reporting limit of <0.5 pg/1 for MTBE (Table 4.3.2-3). For )
comparison, present water quality goals for drinking water (primary maximum contaminant
limit) is 13 pg/l (SWRCB 2003). '

Total petroleum hydrocarbons were sampled at all reservoir-sites with boat use during the fall
turnover and spring sampling events. Gasoline Range Organics were sampled at all sites during
the summer sampling. All samples for both parameters were below the reporting limit set at 1.0
ug/l for TPH and 0.05 mg/l for Gasoline Range Organics (Table 4.3.2-3).

4.3.2.5 Pesticides

The Basin Plan includes a lengthy Water Quality Objective for pesticides. However, the Aquatic
TWG did not require that the Licensees collect and analyze water quality samples for pesticides.
The Licensees would not expect pesticides to be present in the surface waters upstream of Slab
Creek Dam Reach since most of this watershed is remote, with little urbanization. The

- watershed from downstream portion of Slab Creek Dam Reach to Folsom Reservoir receives
runoff from urban and commercial areas and pesticides may be present. However, the Licensees
do not use pesticides in the operation and maintenance of the Projects, and it is unlikely that the
operation of the Projects in any way contribute to pesticides concentration in surface waters.

43.2.6 Radioactivity

The Basin Plan includes a lengthy Water Quality Objective for Radioactivity. As with
pesticides, the Aquatic TWG did not require that the Licensees collect and analyze water quality
samples for radioactivity. The Licensees would not expect radioactivity to-be present in the
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surface waters in the vicinity of the PrOJects since there are no known sources of radioactivity in
the watershed.

4327 - Sediment
The Basin Plan contains one Water Quality Objective for sediment, which sfat:es:

The suspended sediment load and suspended sediment discharge of surface waters shall

not be altered in such a manner as to cause a nuisance or adversely affect beneficial uses.
In 2002 and 2003, the Licensees collected 208 water quality samples from the UARP reservoirs
and reaches and the Chili Bar Reservoir and Reach Downstream of Chili Bar and measured the
concentrations of total suspended sediment (TSS) in each of these. In addition, the Licensees
recorded Secchi depth readings in the UARP reservoirs and the Chili Bar Reservoir. These data
are presented in Table 4.3.2-4. . i

Table 4.3.2-4. Range of Total Suspended Sediment (TSS) values in UARP reservoirs and reaches and in
Chili Bar Reservoir and the Reach Downstream of Chili Bar based on sampling during 2002
Fall Turnover and First Major Rain events and 2003 Spring Runoff and Summer Low Flow
—_events.
Number of ‘Range of Total Suspended Sediment Values
Location Samples mg/l
RESERVOIRS .
Rubicon 3 <1-2
Rockbound 4 <1
Buck Island 3 <1
Loon Lake 14 <1
Gerle Creek 4 <1
Union Valley 15 <i-2
Ice House 23 <i-4
" Junction 3 <1-2
Camino 3 <1
| Brush Creek 3 <1
Slab Creek 7 <1-2
| Chili Bar 9 <1-4
' : REACHES
Upper Elevation ] 36 ' - <1-4,18!
Middle Elevation : 45 - <1-6
Lower Elevation ) 23 <1-2
Reach Downstream - 13 ' . <1-6
of Chili Bar
Value is above the typical range for the parameter. -

Based on this sampling, the Licensees characterized turbidity as low for all reaches and
reservoirs, as shown in Table 4.3.2-4. A single outlier value of 18 mg/l occurred on September
17, 2003 on the Rubicon River at the outflow from Rubicon Reservoir. The TSS data is
available in Appendix A for each sampling event.
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TSS is also related to turbidity, which was also characterized as low, as discussed in Section
4.2.1-7. The Licensees also evaluated project-related sources of sediment in a separate study
which identified a limited number of road areas that may require more than normal maintenance
to mitigate these areas as potential sources of sediment to project watercourses (Project Sources
of Sediment Technical Report, DTA 2005b). Another sediment-related study conducted by the
Licensees was a broad geomorphic characterization of the stream reaches affected by the two
projects, including the Reach Downstream of Chili Bar (Channel Morphology Technical Report,
DTA and Stillwater 2005c).

.“

43.2.8 Settleable Material
The Basin Plan contains one Water Quality Objective for Settleable Material, which states:

Waters shall not contain substances in concentrations that result in the deposition of
material that causes a nuisance or adversely affects beneficial uses. _ - -

The Licensees are not aware of any settleable ma_terial'in the project-related feaches_dr reservoirs
or of any project-related operations that result in settleable material that could adversely affect
beneficial uses. No samples were collected for settleable material.

4329 Suspended Material
The Basin Plan contains one Water'Quality Object_ive' for.Suspended Material, which states:

Waters shall not contain suspended materla] in concentrations that cause a nuisance or
adversely affect beneficial uses.

The Licensees are not aware of any suspended material in the project-related reaches or
reservoirs or of any project-related operations that result in suspended material that could
adversely affect beneficial uses. No samples were collected for suspended material; however,
the Licensees sampled for turbidity and TSS that are related to suspended material. Turbidity
and TSS were both characterized as low in project-affected reservoirs and reaches. Turbldlty is
discussed in Section 4.2.1-7 and TSS is discussed above in this section.

4.3.2.10 Tastes and Odor
The Basin Plan contains one Water Quality Objective for Tastes and Odor, which states:

Waters shall not contain taste- or odor-producing substances in concentrations that impart
undesirable tastes or odors to domestic-or municipal water supplies or to fish flesh or
other edible products of aquatic origin, or that cause nuisance, or otherwise adversely
affect beneficial uses.

While no specific criteria attach to this Water Qualify Objective, taste and odor criteria are
concurrently addressed by Secondary MCLs incorporated by reference via the Chemical
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Constituents Water Quality Objective. As discussed in Section 4.3.1, the Licensees analyzed for
5,005 metal values and total cyanide values, of which only 20 of the sampling values (0.3%),
three for aluminum and 17 for iron, were greater than the Secondary MCLs Recall thatan
addltional 46 lead values were above the Primary MCLs. _

43211 Toxicity .- "

The Basin Plan contains one Water Qﬁality Objective for Toxicity, which sf:aties, in part:

All waters shall be maintained free of toxic substances in concentratidns that produce
detrimental physiological responses in human, plant, animal, or aquatlc life. Compllance
with this objective will be determined by analyses of indicator organisms, species
diversity, population density, growth anomalies, and biotoxicity tests of appropriate
duration or other methods as specified by the Regional Board. The Regional Board will
also consider all material and relevant information submitted by the discharger and other
interested parties and numerical criteria and guidelines for toxic substances developed by
- the State Water Board, the California Office of Environmental Health Hazard
Assessment, the California Department of Health Services, the U.S. Food and Drug
Administration, the National Academy of Sciences, and U.S. Environmental Protection
Agency, and other appropriate organizations to evaluate compliance with this objective.

To examine whether surface water in the vicinity of the Projects is consistent with this objective,
the Licensees examined potential t0x1clty to aquatic life, and bioaccumulation of metals i in fish
which could pose a human risk.

- Toxicity to Aquatic Life

The USEPA, under 40 CFR §-131.38, has established Criterion Maximum Concentrations
(CMC) and Criterion Continuous Concentrations (CCC) for freshwater aquatic life for 23
priority toxic pollutants for the State of California. While these criteria are not included into the.
Basin Plan directly, they might be inferred under the Toxicity Water Quality Objective. The
USEPA (40 CFR § 131.38) defines CMC as the highest concentration to which aquatic life can

be exposed for a short period of time without deleterious effects. In.comparison, CCC is defined -

as the highest concentration to which aquatic life can be exposed for an extended period of time
(4 days) without deleterious effects. Both CMCs and CCCs are reported in micrograms per liter
(ug/l) of dissolved metal concentrations. Ten of the 14 metals for which SMUD performed
analyses have CMC and/or CCC values established under 40 CFR § 131.38. The criteria for six
of the metals (cadmium, copper, lead, nickel, silver and zinc) are calculated values based on
hardness of the water when the sample was collected since the concentration at which each of
these metals is reportedly toxic to aquatic life is lower at lower hardness levels, CMC and CCC
levels for these metals in 5 mg/l increments of hardness are presented in Table 4.3.2-5, calculated
per 40 CFR § 131, to show the sensmwty of the CMC and CCC to variations in hardness for the
six metals.
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Table 4.3.2-5. USEPA CCC and CMC freshwater criteria for
‘ * metals based on hardness. For further explanation
and specific equations see 40 CFR §131.38 of the
California Toxics Rule.
Hardness - Dissolved (ug/l)
Metal __(mgh) CCC CMC
5 21 0.15
‘ 10 037 0.32
Cadmium : 15 0.50 : 0.50 i
25 075 0.89 ' !
50 1.30 1.95 - SR
5 0.69 0.80 R
. 10 1.25 1.54
Copper 15 177 2.25
: 25 ' 2.74 - 3.64
50 4,95 6.99
5 0.06 : 1.43 o
10 013 : 3.44
Lead 15 022 5.77
25 . 0.43 ' 11.06
50 1.04 26.72
5 4.12 37.14
. 10 .4 ' 66.75
Nickel 15 10.45 94.07
' 25 16.10 L 144.92
50 28.93 260.49
5 NA 0.02
10 NA 0.07 .
Silver' 15 NA . 0.13
) 25 NA 0.32
50 NA 1.05
[ 9.33 9.26
] 16.79 16.66
Zinc ‘15 : 23.68 ' 23.48
25, 36.50 36.20
50 65.66 ) 65.13

1 Uniterion Tor silver 13'based on thé instanfaneous maximum, not the CMC,

. 40 CFR § 131.38 provides absolute criteria (i.e., not calculated as a function of hardness) for
arsenic, selenium and cyanide. The 40 CFR § 131.38 CCC and CMC values for mercury as well
as CMC values for selenium are “reserved” (i.e., not established by 40 CFR § 131.38 at this
time). These criteria are shown in Table 4.3.2-6.

Table 4.3.2-6. © USEPA CCC and CMC freshwater criteria for metals and
cyanide whose toxicity is not a function of hardness.
SOURCE: 40 CFR § 131.38 of the California Toxics Rule.

Dissolved (ug/l)
Parameter CCC : CMC
Arsenic 150 340
Mercury . Reserved Reserved
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Table 4.3.2-6. USEPA CCC and CMC freshwater criteria for metals and
cyanide whose toxicity is not a function of hardness.
SOURCE: 40 CFR § 131.38 of the California Toxics Rule,

Dissolved (pg/1)
Parameter CCC . - CMC :
Selenium ' 5.0 Reserved e
Cyanide : 5.2 22.0 - Cy

!

'In 2004 water samples from UARP reservmrs UARP project and IlOIl-PI'O_}Bct reaches, Chili Bar
Reservoir and Reach Downstream of Chili Bar were analyzed for six dissolvéd metal
concentrations (cadmium, copper, lead, nickel, silver and zinc) and hardness. During the 2004
spring, summer and fall sampling events, SMUD collected 56, 64, and 65 water samples,
respectively, and analyzed them for dissolved metals for comparison to CCC and CMC criteria.
The percent of samples during 2004 measured as dissolved metal concentrations that exceeded
the dissolved CCC/CMC criteria are summarized in Table 4.3.2-7. Hardness in UARP reservoirs
and Chili Bar Reservoir ranged from approximately 1-9 mg/l. The percent of UARP reservoir
samples that exceeded the CCC and/or CMC ranged from 21.7 percent of copper samples, 2.9
percent of cadmium and silver samples (CMC only for silver) to zero percent of nickel or zinc
samples exceeding either criteria (Table 4.3.2-7). The percent of Chili Bar Reservoir samples

- that exceeded the CCC and/or CMC ranged from 50 percent of copper samples, 16.2 percent of -

zinc samples, 12.5 percent of cadmium samples to zero percent of nickel or silver samples. One

snow sample was analyzed in 2004 and it exceeded the CCC and CMC for cadmium, copper, and
lead. :

Reservoir lead results are not included in Table 4.3.2-7 because the Kemmerer water sampler
used to for reservoir sampling in 2004 was confirmed to be a source of lead contamination. The
history regarding reservoir sampling devices is as follows. In 2002, reservoir samples were
collected using a rented Van Dorn sampler and none of 2002 reservoir samples exceeded MCLs
for any metals. In 2003, SMUD purchased, rather than rented, a Van Dorn sampler. Laboratory
analysis of the 2003 reservoir samples resulted in a substantial increase in mercury
concentrations compared to 2002. To evaluate the potential sources of increased mercury levels
from 2002 to 2003, SMUD contacted the supplier of the Van Dorn sampler to inquire about the
sampler as a possible source of mercury since elevated mercury levels were present only in 2003
reservoirs samples and not in any reaches. The supplier confirmed that the sampling cups sold
for use with the Van Dorn sampler at that time were a source of mercury. To avoid further
equipment-related contamination of reservoir samples, the Licensee purchased a new Kemmerer
sampler for use in collecting reservoir samples during 2004. Laboratory analysis of 2004 .
reservoir samples collected with the new sampler show-that mercury concentrations decreased to
levels similar to that found in streams, however, lead concentrations increased significantly,
exceeding the MCL for lead for the first time. A quality-assurance sample collected in the field
(i.e., de-ionized-water rinse of the new Kemmerer sampler) during the 2004 spring sampling
event yielded a lead concentration of 7.7 pg/l, which suggested the source of elevated lead
concentrations in 2004 reservoir samples to be the new Kemmerer sampler. The Kemmerer
sampler has since undergone laboratory testing and analysis to confirm this. The laboratory
report is attached in Appendix D. Additional evidence to support this observation is that all
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riverine samples collected below reservoirs have lead concentrations that range from non-detect
to 0.3 ug/l, well below MCL limits. Collection of riverine sampling entails filling sample bottles
directly from the stream and therefore does not require the use of the Kemmerer depth sampler.
If lead concentrations were truly elevated in the reservoirs, as suggested by the 2004 analytical
data, then 2004 riverine samples collected just below the dams should have similar iead
concentrations as found in the reservoirs, but this is not the case (i.c., lead results for riverine
samples are about four orders of magnitude less than the reservoir samp]es, and well below MCL
limits). S
Hardness in UARP Project-affected reaches and non-Project reaches ranged ﬁ:om approximately

1-20 mg/l. Hardness in the Reach Downstream of Chili Bar ranged from approx1mately 74-12
mg/l. The percent of UARP project reach samples that exceeded the CCC and/or CMC ranged
from 33 percent of lead samples to 16.6 percent of copper, 4.5 percent of zinc, 1.5 percent of
silver (CMC only), 1.5 percent of cadmium samples to zero percent of nickel samples exceeding
either criteria (Table 4.3.2-7). The percent of non-Project reach samples exceeding the CCG
and/or CMC ranged from 33 percent of lead samples (CCC enly), 3.3 percent of copper, and 6.6
percent of silver (CMC only) samples to zero percent of cadmium, nickel and zinc samples
(Table 4.3.2-7). One snow sample was anlyzed in 2004 and it exceeded the CCC and CMC for
cadmium, copper, and lead. The percent of samples in the Reach Downstream of Chili Bar
exceeding the CCC and/or CMC criteria ranged from 33.3 percent of copper samples and 11
percent of lead samples, to zero percent of cadmium, nickel and zinc samples.

Table 4.3.2-7.  Total number of 2004 samples (measured as dissolved concentrations) that exceedthe
CCC or CMC criteria for cadminm, copper, lead, nickel, silver, and zinc in UARP
Reservoirs and Reaches and in Chili Bar Reservoir and the Reach Downstream of
Chili Bar.
Number of Samp'les Number of Samples | Total Percent of Samples
Metal Exceeding CCC. Exceeding CMC Samples | Exceeding CCC/CMC
Reservoirs '
UARP Reservoirs :
Cadmium 2 ' 2 69 2.5/2.9
Copper 15 15 69 21.7/21.7
Lead" - - 69
_Nickel 0 0 69 ' 0/0
Silver NA 2 69 NA/2.9
Zinc 0 0 49 __0/0
Chili Bar :
Reservoir ’ '
Cadmium 1 1 8 12.5/12.5
Copper -4 4 7 8 50/50
Lead’ - - 8
. Nickel 0 0 8 0/0
Silver NA 0 8 NA/D
Zinc 1 1 6 16.2/16.2
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Table 4.3.2-7.  Total number of 2004 samples (measured as dissolved concentrations) that exceedthe
CCC or CMC criteria for cadmium, copper, lead, nickel, silver, and zinc in UARP
Reservoirs and Reaches and in Chili Bar Reservoir and the Reach Downstream of
Chili Bar.
: Number of Samples Number of Samples | Total Percent of Samples
Metal Exceeding CCC Exceeding CMC | Samples | Exceeding CCC/CMC
, ‘Riverine ' :
UARP Project S
Affected Reaches !
Cadmium 1 3 66 | . . "1.5/45
Copper i1 11 66 | - "716.6/16.6
Lead _ 22 0 66 33.3/0
Nickel 0 0 66 : 0/0
Silver NA 1 66 NA/LS
Zinc 3 3 44 4.5/4.5
'| Non-Project _ ' T
Affected Reaches
Cadmium 0 30 0/0
Copper 1 1 30 3.3/.3
Lead 10 0 30 33.3/0
Nickel 0 0 30 0/0
Silver NA 2 - 30. NA/6.6
Zinc 0 0 20 0/0
Reach o
Downstream of : :
Chili Bar _ ' _
Cadmium 0 ' 0 9 0/0
Copper 3 3 9 33.3/33.3
Lead 1 0 9 11.1/0
Nickel 0 0 9 __0/0
Silver NA 0 9 NA/0
Zinc 0 0 6 0/0

" Reservoir samples were contaminated with Iead from the Kemmerer sampler and thus lead results showing
exceeded values are not valid.

A Compléte listing of sample dates and locations for exceedences of the CCC and CMC for
dissolved metals data are shown in Appendix A-50a for cadmium, copper and lead, and in
Appendix A-50b for nickel, silver and zinc.

During the 2002 Fall, 2003 Spring, and 2003 Summer Sampling events, the Licensees collected
64, 62, and 66 water samples, respectively, and analyzed them for hardness and for total
recoverable concentrations of cadmium, copper, lead, nickel, silver, and zinc. The resulting total
recoverable metal concentrations for 2002 and 2003 are compared below to the CCC and CMC
criteria which are based on dissolved concentration criteria. Concentrations reported as total
recoverable include both the dissolved and particulate fractions of a given metal analyte,
therefore, this comparison of total recoverable metal concentrations versus dissolved metal
criteria is likely to represent an overestimate of exceedences but is provided here as a

Water Quality Technical Report
05/31/2005

Page 66 Copyright © 2004 Sacramento Municipal Utility District and Pacific Gas & Electric Company




Pacific Gas and Electric Company Sacramento Municipal Utility District
Chili Bar Project Upper American River Project
FERC Project No. 2155 FERC Project No. 2101

conservative indicator of potential CCC and CMC exceedences since dissolved metals data are
unavailable for 2002 and 2003.

The percent of samples during 2002 and 2003 measured as total recoverable metal
concentrations that exceeded the dissolved CCC/CMC criteria are summarized in Table 4.3.2-8.
Hardness in UARP reservoirs and Chili Bar Reservoir during the 2002 and’ 2003 sampling events
ranged from approximately 1-15 mg/l. The percent of UARP reservoir sarnples exceeding the
CCC and/or CMC ranged from 35 percent of lead samples, 21.4 percent of: silver (CMC only),
and 11 percent of copper samples to zero percent of cadmium, nickel or zing samples exceeding
either criteria. The percent of Chili Bar Reservoir samples exceedmg eitherior both criteria
ranged from 22 percent for lead to zero percent for cadmium, copper, nickel, “silver or zinc
samples (Table 4.3.2-8). :

Hardness in UARP Project-affected reaches, non-Project reaches and the Reach Downstream of
Chili Bar ranged from approximately 2-20 mg/l. The percent of UARP Project reach samples
exceeding the CCC/CMC criteria ranged from 29.5 percent of lead samples to 9.8 percent of
copper, 4.2 percent of silver (CMC only), 3.3 percent of cadmium to zero percent of nickel or
zinc samples exceeding either criteria (Table 5.3.1-18). The percent of non-project reach
samples exceeding criteria ranged from 31.5 percent of lead samples to 10.5 percent of copper,
5.3 percent of cadmium to zero percent of nickel, silver or zinc samples exceeding either criteria
(Table 4.3.2-8). The percent of samples from the Reach Downstream of Chili Bar that exceeded
the CCC/CMC ranges from 23 percent of lead samples, 20 percent of copper samples and 15.3
percent of silver (CMC only) samples, to zero percent of cadmium, nickel or zine samples.

Table 4.3.2-8.  Total number of 2002-2003 samples (measured as total recoverable concentrations) of
‘cadmium, copper, lead, nickel, silver, and zin¢ from UARP reservoirs and reaches and
Chili Bar Reservoir and Reach Downstream of Chili Bar that exceed CCC or CMC
criteria.
Number of Samples Number of Samples Total Percent of Samples
Metal Exceeding CCC | Exceeding CMC' | Samples | Exceeding CCC/CMC!
] Reservoirs’ '
UARP Reservoirs ;
Cadmium 0 0 72 - 0/0
Copper 8 7 72 _ 11.1/9.7
Lead 29 2 83 35/2.4
Nickel 0 0 72 0/0
Silver NA 18 84 NA/R21.4
__Zinc 0 0 47 0/0
Chili Bar Reserveir
Cadmirm 0 0 . 7 0
Copper 0 0 7 0
Lead 2 0 9 22/0
Nickel 0 0 7 0/0
Silver NA 0 9 NA/ND
Zinc | 0 0 5 0/0
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Table 43.2-8.  Total number of 2002-2003 samples (measured as total recoverable concentrations) of
cadmium, copper, lead, nickel, silver, and zinc from UARP reservoirs and reaches and
Chili Bar Reservoir and Reach Downstream of Chili Bar that exceed CCC or CMC
criteria. _
o Number of Samples Number of Samples | Total Percent of Samples
Metal Exceeding CCC’ Exceeding CMC’ Samples | Exceeding CCC/CMC!
Riverine : '
UARP Project . G
Affected Reaches o
Cadmium 0 2 61 | .. 0533
Copper | - 6 5 61 |" =" 98/82
Lead 21 0 71 29.5/0
Nickel 0 0 61 : 0/0
__Silver NA 3 71 NA/4.2
. Zine 0 , 0 39 0/0
Non-Project’ : _ . T
Affected Reaches B
Cadmium 0 1 19 0/5.3
Capper 2 1 19 10.5/5.3
Lead 6 0 19 31.5/0
Nickel 0 0 19 0/0
Silver NA 0 19 : 0/0
Zinc 0 0 10 0/0
Reach Downstream : :
of Chili Bar
Cadmium 0 0 10 0
Copper 2 1 10 20/10
Lead 3 0 13 23/0
Nickel 0 0 10 0/0
Silver NA 2 13 _ NA/53
Zinc 0 ¢ 5 0/0

' Total recoverable metal concentrations are compared to the dissolved CCC and CMC.

The complete listing of exceedences of total recoverable metal concentrations compared to the
dissolved CCC and CMC are shown in Appendix A-51a for cadmium, copper and lead, and in
Appendix A-51b for nickel, silver and zinc.

Bioaccumulation of Metals in Fish

There is no definitive standard for levels of metals concentratlons in fish tissue that would pose a
human health risk. However, the USEPA and the SWRCB have developed some informal
guidelines. The USEPA’s guidelines are in the form of screening values (SVs) related to
recreational fishing (the form of fishing that occurs throughout the Projects area). One SV is for
Target Analytes and one for Defining Green Areas (USEPA 2000). Both are measured as total
concentration of metal in fish tissue (filet). The SV for Target Analytes is the “... concentration
of target analytes (in fish or shellfish tissue) that are of potential public health concern and that
are used as threshold values against which levels of contamination in similar tissue collected
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Jrom the ambient environment can be compared. Exceedence of these SVs should be taken as an
indication that more intensive site specific monitoring and /or evaluation of human health risk
should be conducted.” (USEPA 2000). The SV for Defining Green Areas are used to denote
areas for unrestricted fish consumption (USEPA 2000). In addition, the National Recommended
Water Quahty Criteria (USEPA 2002) provides a recommended human health based criterion for
mercury in fish tissue.

The SWRCB’s guideline, called Max1mum Tlssue Remdue Levels (MTRL), is, similar to the
USEPA’s Target Analyte SV. The SWRCB uses MTRL as “...alert levels or gmdelmes '
md:catmg water bodies with potential human health concerns, and are an’ ‘assessment tool and
not complzance or enforcement criteria.” (TSMP 1995). Like SVs, MTRLs are used for
comparison to filet (edible tissue) sarnples only Criteria for the USEPA and SWRCB guidelines
are shown in Table 4.3.2-9,

Table 4.3.2-9.  Criteria for trace metals in fish tissue (ﬁlet) from USEPA 2000 and - -
2002, and TSMP 1995.
Constituent ' Concentration (ppm)
Arsenic — SV Recreational 0.026 (inorganic)
Arsenic — SV Green Area Recreational 0.026 (inorganic)
Arsenic— MTRL 0.2
Aluminum’ . ]
Cadmium — SV Recreational , 4.0
1 Cadmium — MTRL ' 0.64
Chromium' '
Copper’
Lead’
Mercury” — SV Recreatlonal 0.4
Mercury” — SV Green Area Recreational : 0.4
Mercury — MTRL : 1.0
Mercury” — USEPA 2002 . 0.3 mg/kg (300 ng[g)
Manganesel
Nickel - MTRL . 28
Selenium — 8V Recreational B 20
Selenium — SV Green Area Recreational 20 -
| Zinc'

T No guideline criteria available from selected literature sources.
2 Mercury levels for the EPA screening values are for methylmercury.

At least a moderate level of recreational fishing occurs at 6 of the 13 reservoirs: Loon Lake,
Gerle Creek, Union Valley, Ice House, Slab Creek and‘_Chili Bar. SMUD collected fish from
these reservoirs and analyzed filets for metals covered by the USEPA SVs for recreation
(arsenic, cadmium, mercury and selenium) and/or by the SWRCB MTRLs (arsenic, cadmium,
mercury, and nickel). Of the 30 filets examined, none had metal concentrations equal to or
greater than the SWRCB MTRL values. Two samples exceeded the USEPA SV of 0.026 ppm
for arsenic; at Union Valley Reservoir (0.06 ppm) and Ice House Reservoir (0.16 ppm). Two
samples exceeded the USEPA SV for both the Target Analytes and Green Areas of 0.4 ppm for
mercury, and three samples exceeded the National Recommended Water Quality Criteria
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(USEPA 2002) of 0.3 ppm for mercury: at Gerle Creek Reservoir (brown trout, 0.32 ppm),
Union Valley Reservoir (smallmouth bass, 0.42 ppm) and Slab Creek Reservoir (brown trout,
0.59 ppm). However, none of the mercury samples exceeded the SWRCB’s MTRL (a value of
1.0 ppm of total mercury). The results of fish tissue metals analysis for the 31x Project reservoirs
are shown 1nTablc432 10. 5

Table 4.3.2-10. Concentration of trace metals in the fillet tissue of fish from selected project reservoirs',
Values are reported in parts per million (ppm). -

3

. Silver Aluminum Arsenic Cadmium Chrommm Copper
Loon Lake <0,002 0.37 <{.02 0.0080 ©x. 0,094 0.48
Gerle Creek <0.002 <0.02 0.028* 0.0008* - 0.093 0.52
Union Valley <0.002 <0.02 0.06 <0.0004 0.086 0.47
Ice House <0.002 <{0.02 0.16 <0.0004 - 0:080 0.46
Slab Creek <0.002 <(.02 <0.02 <0.0004 0.089 0.44
Chili Bar <0.002 <0.02 <0.02 0.0013 0.066 0.39
Manganese Niekel Lead Selenium - Zinc Mercury
Loon Lake 0.037 <0.001 <0.0004 0.32 4,92 0.137
Gerle Creek 0.0009* <0.001 <0.0004 - 0.39 3.53 {.321
Union Valley 0.13 0.009 <0.0004 0.21 4,19 0.419
Ice House 0.12 <0.001 . <0.0004 0.19 4,32 0.036
Slab Creek 0.012 <0.001 <0.0004 0.086 3.60 {.595 -
Chili Bar <0.0006 <0.001 0.0043 0.14 8.05 0.075

1. < denotes the value is below the method detection limit.
2. Value is below the reporting limit but ebove the method detection limit.

The are no USEPA or SWRCB guidelines for metal concentrations in fish liver tissue. However,
the Licensee performed liver-metals analysis for the same fish collected from the six Pro_lect

reservoirs, and the results are included in Table 4 3.2-11.

Table 4,3.2-11. Concentration of trace metals in the fish liver tissue from selected project reservoirs.
Values are parts per million (ppm).
Silver Aluminum Arsenic Cadmium Chromium Copper
Loon Lake 1.74 <(.02 0.38 0.62 0.139 87.8
Gerle Creek 1.86 6.55 1.19 0.83 0.121 126
Union Valley 0.013 21.2 0.12 0.64 "~ 0.161 4.11
Ice House 0.22 <0.02 0.099 0.025 0.156 35.3
Slab Creek 0.17 <0.02 0.038 0.029 0.0% 9.74
Chili Bar <0.002 <0.02 0.051 0.019 0.118 2,12
Manganese Nickel Lead Selenium Zinc Mercury
Loon Lake 1.11 0.015 <0.0024 9.14 25.0 ~_Nodata
Gerle Creek 0.43 0.034 0012 30.6 52.6 No data
Union Valley 0.97 <0.001 0.015 0.99 17.8 Nodata
Ice House 147 <(.001 0.0018 091 229 No data
Slab Creek 1.17 0.007 <0.0004 1.31 27.8 No data
Chili Bar 0.41 0.006 <0.0004 0.72 12.0 No data

Water Quality Technical Report

05/31/2005
Page 70

Copyright © 2004 Sacramento Municipal Utility District and Pacific Gas & Electric Company




Pacific Gas and Electric Company Sacramento Municipal Utility District

Chili Bar Project Upper American River Project
FERC Project No. 2155 FERC Project No. 2101
5.0 OTHER RELATED STUDIES

5.1 " Whitewater Boating Studies

The Licensee conducted three whitewater boating studies for relicensing purposes: on the Slab
Creek Reach of the SFAR; on the Ice House Reach of the South Fork Silver-Creek; and on the
Camino Reach of the South Fork Silver Creek. During the three studies, water temperature,
turbidity, and total suspended solids (TSS) were monitored before, during and after the
whitewater boating releases, In addition, dissolved oxygen (mg/L) was monitored during the
Camino Reach study. The results of water quality monitoring during the; whitewater boating
studies are summarized below. ‘

5.1.1 ' Slab Creek Reach Whitewater Boating F'low Study

The 3-day study on the Slab Creek Reach was conducted on October 31, November 1 and-2,-
2003, with whitewater flows set at three different levels: 616, 1,068 and 1,597 cfs. Four water
quality monitoring sites were selected along the 8.0-mile long Slab Creek Reach. Increasesin
turbidity, TSS, and temperature were observed as the flows increased, and were followed by a
decrease in turbidity and TSS as the flow stabilized at the peak daily flow. Temperature was .
observed to increase with increasing distance downstream during the study, ranging from an
increase of approximately 3°F at the upstream-most monitoring site to an increase of 4.7°F at the
downstream-most monitoring site. Turbidity, TSS and temperature decreased as the whitewater
flows receded to normal base flows. However a rainstorm occurring the evening prior to and the
first day of the study may have influenced the results of the study

The complete water quality results are available in Appendix I of the Slab Creek Reach
Whitewater Boating Flow Study Technical Report (DTA and LBG, 2005a).

51.2 Ic_e House Dam Reach Whitewater Boating Flow Study

The Ice House Dam Reach study was conducted on May 1, 2004, and whitewater flows were set
at approximately 400 cfs. Four water quality monitoring sites were selected along the 11.2-mile
Ice House Reach. The monitoring sites located nearest to Ice House Dam experienced a small -
increase in turbidity and total suspended solids while the lower monitoring sites (i.e., in the
Cleveland Fire burn area) showed significant increases in these two parameters. However, the
total suspended solids and turbidity decreased as the whitewater flows peaked and as flows
receded to normal base flows. Water temperature initially decreased as the test flows began (due
to cold water releases from the low-level outlet) but temperature then slowly increased
throughout the day with the elevated flows and with increasing distance from Ice House Dam
increased due to the effects of diurnal solar heating.

The complete water quality results are available in Appendix I of the Jce House Reach
Whitewater Boating Flow Study Technical Report (DTA and LBG, 2004).
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5.13 Camino Reach Whitewater Boating Flow Study

The Camino Reach study was conducted between September 8™ and 20" 2004, and whitewater
flows were set at approximately 650 cfs during the whitewater boating flow study on September
15", Three water quality monitoring sites were selected along the 9.0-mile Camino Reach.
Samples collected directly below Camino Dam showed that the release did not greatly influence
the turbidity near the dam. However, samples taken further downstream just below the Camino
Adit and just above the SFAR and SFSC confluence did show significant increases in turbidity. -
With regards to total suspended solids, samples were taken at two of the thre¢ locations (i.e.,
below Camino Dam and at the Camino Adit site). The total suspended solids‘easured at the
Camino Adit site were 1461% greater than those measured below the dam. Once the flows
decreased after peak flows turbidity and total suspended solids returned to pre-boating flow
values. There was little difference in the dissolved oxygen concentrations measured before,
during, and after the boating flows. During the elevated flows the average water temperature
dropped between 4 and 5°F at the Camino Adit and SFAR and SFSC sample sites when
compared to the average daily temperatures recorded before and after the study. At the Camino
Dam site the average temperature remained consistent with the average temperatures recorded
before and after the study. Upon the return of normal flows to the reach, the water ‘temperature
within the reach resumed its diurnal pattern.

The complete water quality resulis are available in Appéndix G of the Camino Reach Whitewater

Boating Flow Study Technical Report (DTA and LBG, 2005b).
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