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1.0 INTRODUCTION AND BACKGROUND

This Water Quality Monitoring Report (Report) addresses monitoring requirements set
forth in Sacramento Municipal Utility District's (SMUD) Water Quality Monitoring Plan
(Plan) (SMUD 2021a). The requirements for this Plan are found in State Water Resources
Control Board (SWRCB) Condition 8.J, and U.S. Forest Service (USFS) 4(e) Condition
31.10, located in Appendices A and B, respectively, of the Federal Energy Regulatory
Commission’s (FERC) Order Issuing New License for the Upper American River Project
(UARP), dated July 23, 2014. The Plan was developed by SMUD (SMUD 2015) in
coordination with the Consultation Group and Resource Agencies stipulated in the license
(FERC 2014). The Plan was revised in 2015 (Revision 1), 2016 (Revision 2), and 2021
(Revision 3). Revision 3 of the Plan reduced the bacterial monitoring frequency at several
sites to occur only during even years (i.e., 2022, 2024, 2026...) since no exceedances of
2018 Basin Plan objectives for the recreational water contact (REC-1) designated
beneficial use were identified at these sites during the 2015-2020 monitoring period
(SMUD 2020, 2021b, SWRCB 2018).

This Report describes the results of the seventh year (2021) of water quality monitoring
of basic in situ parameters and bacteria for the UARP. This report also describes the
results of the second year (2021) of metals bioaccumulation monitoring for the UARP;
sampling for metals bioaccumulation was last conducted in 2016.

SMUD owns and operates the UARP, which is licensed by FERC. The UARP (FERC
Project No. 2101) lies within El Dorado and Sacramento counties, primarily within lands
of the Eldorado National Forest. The UARP consists of three major storage reservoirs
(Loon Lake, Union Valley, and Ice House) with a combined capacity of approximately
379,000 acre-feet, eight smaller regulating or diversion reservoirs, and eight
powerhouses. The UARP also includes recreation facilities containing over 700
campsites, five boat ramps, hiking paths, and bicycle trails at the reservoirs.

2.0 MONITORING OBJECTIVE

The objective of the 2021 monitoring program was to perform in situ water quality and
bacteria monitoring in reservoirs and stream reaches, as well as to assess potential
bioaccumulation of metals of resident fish within specific UARP reservoirs, in order to
meet the objectives and rationale of SWRCB Water Quality Certification Condition 8.J.

The rationale for water quality monitoring, as described by the SWRCB Water Quality
Certification, is as follows:

Water quality monitoring is important for determining compliance with state and federal
water quality standards and examining long-term trends in water quality. The frequency
of monitoring for any compound can be reduced if shown to be at background or non-
detect levels for a statistically significant period of time.
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3.0 STUDY AREA

The study area included UARP reservoirs and diverted stream reaches. All UARP
reservoirs (Rubicon, Buck Island, Loon Lake, Gerle Creek, Ice House, Union Valley,
Junction, Camino, Brush Creek, and Slab Creek) were included in the monitoring
program; the relatively small Robbs Peak Forebay (30 acre-feet) was not included. [Note:
Rockbound Lake, although hydraulically associated with the UARP, is not a UARP
reservoir and is not included within the FERC-defined UARP boundary.] The diverted
stream reaches included in the monitoring program represented all streams and rivers
downstream of UARP reservoirs (Figure 3-1).

2 June 2022
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WATER QUALITY MONITORING STUDY AREA FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 3-1. Study area for SMUD Upper American River Project in situ and bacteria monitoring.
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4.0 SAMPLING FREQUENCY AND LOCATIONS

Year 7 (2021) sampling frequency for in situ water quality was consistent with winter,
spring, summer, and fall monitoring periods designated in the Plan (SMUD 2021a) (Table
4-1). Required bacteria monitoring in 2021 was conducted by sampling the middle
elevation UARP reservoir sites (Union Valley, Junction, Ice House, and Slab Creek)
during the 30-day period surrounding 4" of July. Fish tissue sampling for metals
bioaccumulation was conducted through one period during August at UARP reservoirs
identified in the Plan (Table 4-1).

Table 4-1. Sampling Frequency for In situ Parameters and Bacteria.

Type 2021 (Year 7) Frequency
Once in spring — May
Once in fall — October

Once in winter — February
Once in spring — April

Once in summer — August

Once in fall — November

In situ reservoir

In situ riverine

Bacteria Five samples within 30 days — around 4t of July

Metals

bioaccumulation Once in August

Specific sampling locations within reservoirs and diverted stream reaches varied
depending on the water quality parameter or constituent of interest. As specified in the
Plan, in situ monitoring occurred at 15 representative reservoir locations (Figure 4-1 and
Figure 4-2, Table 4-2) and 19 representative stream reaches (Figure 4-1 and Figure 4-2,
Table 4-3). Several riverine sites could not be safely sampled during the winter, spring,
and fall survey periods due to snow accumulation, and one reservoir site could not be
sampled during the fall survey period due to low water surface elevation (Table 4-4).
Bacteria sampling occurred at five locations in 2021, the first year in which the updated
bacterial monitoring schedule in Revision 3 of the Plan was implemented (Figure 4-2,
Table 4-5; SMUD 2021a). All bacterial monitoring locations (i.e., 15 sites in eight
reservoirs) will be surveyed 2022. Fish tissue sampling for metals bioaccumulation
occurred in six reservoirs (Figures 4-1 and 4-2, Table 4-6), consistent with the Plan
(SMUD 2021a). Individual metals bioaccumulation sampling locations within each
reservoir are identified in Appendix H.
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 4-1. In situ water quality, bacteria, and metals bioaccumulation sampling locations for SMUD Upper American River Project —
upper sites.
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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Table 4-2. In situ Water Quality Sampling Locations and Dates for SMUD Upper American River Project Reservoir Sites.

2021
SMUD Site In situ Survey
Name Site ID Location Sample Date
R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) 5/25, 10/19
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) 5/25, 10/19
R-4A R-IS-3-LL Loon Lake, near dam 5/25, 10/19
R-5 R-1S-4-GC Gerle Creek Reservoir, mid-reservoir 5/26, 10/22
R-6C R-1S-5-UVR Union Valley Reservoir, Robbs Powerhouse tailrace zone 5/19
R-6D R-1S-6-UVR Union Valley Reservoir, Jones Fork Silver Creek arm 5/19, 10/18
R-6B R-1S-7-UVR Union Valley Reservoir, mid-reservoir 5/19, 10/18
R-6A R-1S-8-UVR Union Valley Reservoir, near dam 5/19, 10/18
R-7C R-I1S-9-IHR Ice House Reservoir, upper lake body 5/18, 10/20
R-7B R-IS-10-IHR Ice House Reservoir, mid-reservoir 5/18, 10/20
R-7A R-IS-11-IHR Ice House Reservoir, near dam 5/18, 10/20
R-8 R-IS-12-JR Junction Reservoir, mid-reservoir between arms 5/26, 10/22
R-9 R-I1S-13-CR Camino Reservoir, mid-reservoir 5/26, 10/22
R-11B R-1S-14-SC Slab Creek Reservoir, upper-reservoir 5/20, 10/21
R-11A R-IS-15-SC Slab Creek Reservoir, mid-reservoir 5/20, 10/21
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Table 4-3. In situ Water Quality Sampling Locations and Dates for SMUD Upper American River Project Riverine Sites.

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

SMUD 2021
Site In situ Survey
Name Site ID Location Sample Date

2 I1S-1-RR Rubicon River outflow from Rubicon Reservoir 8/11

5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake 8/11

6 IS-3-LRR Little Rubicon River outflow from Buck Island Lake 8/11

7 IS-4-GC Gerle Creek outflow from Loon Lake 8/9, 11/16

14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir 8/9, 11/16

15 IS-6-GC Gerle Creek outflow from Gerle Creek Reservoir 4/27, 8/9, 11/16

18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence 8/9, 11/16

19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence 8/9, 11/16

16 IS-9-GCC Gerle Creek Canal inflow to Robbs Forebay 4/27, 8/9, 11/16

25 IS-10-SFSC S.F. Silver Creek outflow from Ice House Reservoir 2/11, 4/27, 8/9, 11/16
27 IS-11-SFSC S.F. Silver Creek inflow to Junction Reservoir 2/11, 4/27, 8/9, 11/18
29 IS-12-SC Silver Creek outflow from Junction Reservoir 2/11, 4/27, 8/9, 11/18
32 IS-13-SC Silver Creek inflow to Camino Reservoir 2/11, 4/27, 8/9, 11/18
34 IS-14-SC Silver Creek outflow from Camino Reservoir 2/11, 4/27, 8/9, 11/18
38 I1S-15-SFAR South Fork American River (SFAR) upstream of Camino Powerhouse 2/10, 4/28, 8/10, 11/18
41 IS-16-SFAR SFAR downstream of Camino Powerhouse 2/10, 4/28, 8/10, 11/18
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir 4/28, 8/10, 11/18
60 IS-18-SFAR SFAR upstream of White Rock Powerhouse 2/10, 4/28, 8/10, 11/19
43 IS-19-SFAR SFAR downstream of Slab Creek Reservoir 2/10, 4/29, 8/9, 11/19
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Table 4-4. In situ Water Quality Sampling Locations Not Sampled for SMUD Upper American River Project Riverine and Reservoir
Sites.

SMUD Site Reason Not Sampled for 2021 In situ
Name Site ID Location Survey
Winter
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation
7 1S-4-GC Gerle Creek outflow from Loon Lake Snow accumulation
14 I1S-5-GC Gerle Creek inflow to Gerle Creek Reservoir Snow accumulation
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence Snow accumulation
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence Snow accumulation
16 I1S-9-GCC Gerle Creek Canal inflow to Robbs Forebay Snow accumulation
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir Restricted acce:itic\jltijti to construction
Spring
2 I1S-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation
7 1S-4-GC Gerle Creek outflow from Loon Lake Snow accumulation
14 I1S-5-GC Gerle Creek inflow to Gerle Creek Reservoir Snow accumulation
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence Snow accumulation
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence Snow accumulation
Fall
231 R-1S-5-UVR Union Valley Reservoir near Robbs Powerhouse Low water surface elevation
2 I1S-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation
June 2022
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Table 4-5. Bacteria Sampling Locations and Dates for SMUD Upper American River Project Sites,
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2021.
SMUD Site 2021
Reservoir Name Site ID Location Sample Dates
Union Valley R-6H Bac-7-UVR At Fashoda Beach 622, 6/29, 116,
Reservoir 7113, 7/20
(swim areas) R-6F Bac-10-UVR Near Yellowjacket Campground 6/272/’1 3/273’28/6’
Other UARP Junction Reservoir, near boat 6/22, 6/29, 7/6,
Locations R-88 Bac-11-JR launch 7/13, 7/20
Ice House
Reservoir East of boat launch and picnic 6/22, 6/29, 7/6,
(beach 69 Bac-13-1HR area 7113, 7120
locations)
Other UARP Slab Creek Reservoir, near boat | 6/22, 6/29, 7/6,
locations R-11C Bac-15-SCR launch 7/13, 7/20

Table 4-6. Metals Bioaccumulation Sampling Locations and Dates for SMUD Upper American River
Project Reservoir Sites.

2021
SMUD Site Sample
Reservoir Name Site ID Locations' Dates
Loon Lake Reservoir 80 M-1-LL Various 8/2
Gerle Creek Reservoir 81 M-1-GCR Various 8/5
Union Valley Reservoir 82 M-1-UVR Various 8/5, 8/17
Ice House Reservoir 83 M-1-IHR Various 8/29
Camino Reservoir 84 M-1-CR Various 8/3
Slab Creek Reservoir 85 M-1-SCR Various 8/4
' Electrofishing and gill-net placement locations are described in Appendix H.
June 2022
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5.0 METHODS

5.1 IN SITU PARAMETERS

A multi-probe Sonde (Yellow Springs Instruments [YSI] EXO2 [winter, spring, and fall
sampling events] or YSI ProDSS [summer sampling event]) was used for measurement
of in situ water quality parameters, including water temperature, conductivity, dissolved
oxygen, pH, and turbidity (Table 5-1).

Table 5-1. In situ Water Quality Parameters and Measurement Methods.

Reporting

Parameter Method Units Resolution
Water temperature EPA 170.1 degrees Celsius (°C) 0.1
Conductivity SM 2510-B microsiemens per centimeter (uS/cm) 1.0
Dissolved oxygen SM 4500-0(G) milligrams per liter (mg/L) 0.1
pH SM 4500-H standard unit of pH (s.u.) 0.1
Turbidity SM 2130B Nephelometric Turbidity Unit (NTU) 0.1
Secchi depth (Secchi disk) USGS meter (m) 0.1

EPA = U.S. Environmental Protection Agency
SM = Standard Method
USGS = United States Geological Survey

Reservoir in situ water quality monitoring was conducted by watercraft to access mid-
reservoir areas (Figure 5-1). At each reservoir site, a vertical water column profile was
collected for all in situ water quality parameters at one-meter depth intervals. For bottom
water samples, the Sonde was drawn back 0.5 meter (m) from the sediment layer before
taking a reading. Prior to taking each reading, the Sonde was allowed to stabilize (typically
requiring no more than 90 seconds to two minutes, as needed). Water transparency was
measured at reservoir stations with a standard 7.9-inch-diameter Secchi disk.
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Figure 5-1. Example of mid-reservoir in situ water quality sampling site
(R-IS-1-LL) at Loon Lake Reservoir.

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

At riverine sites, Sonde readings were obtained where sufficient stream turbulence
provided good lateral and vertical mixing of the water, and as near as possible to the
stream thalweg (Figure 5-2). Prior to taking each reading, the Sonde was allowed to
stabilize (typically requiring no more than 90 seconds to two minutes, as needed) such
that there was little variability in parameter readings at each location.

i - - < &

oh Fork

; B
el

Fiure 5-2. EXaI of an in situ water quality sampling site (IS-16-SFAR) ' the S
American River downstream of Camino Powerhouse.

For both reservoir and riverine in situ monitoring, Sonde calibration was conducted prior
to the start of each sampling day, and a post-sampling calibration check was conducted
following each sampling day, using standard solutions and recorded on calibration logs
(Appendix F). Comparisons between post-sampling and post-calibration values were
made and Measurement Quality Objective (MQO) codes (Accept, Qualify, Reject) were
assigned to each parameter. MQO criteria for each in situ parameter are provided in Table
5-2.

Other data gathered at each monitoring station included date, time, site name, sampling
location, collector's name, weather conditions, and any other pertinent observations
related to the monitoring station. Following each field event, data were added to a
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database template provided by SMUD, for eventual transfer into SMUD’s master
database. All in situ water quality sampling was conducted in compliance with the
approved Plan (SMUD 2021a).

Table 5-2. Measurement Quality Objectives Criteria for In situ Parameters.

Measurement Quality Objectives (MQO)
Parameter Units Accept Qualify Reject
Dissolved Oxygen % Saturation <5% > 5% and £ 10% > 10%
Conductivity uS/cm <5% > 5% and £ 15% > 15%
pH S.u. <0.2 >0.2and<0.5 > 0.5
Turbidity NTU <5% > 5% and £ 10% > 10%
NTU = Nephelometric Turbidity Unit
S.u. = standard unit of pH

uS/cm = microsiemens per centimeter
5.2 BACTERIA

Bacteria grab samples were collected near reservoir shorelines in shallow water, and in
particular at swim areas/beach locations (Table 4-5, Figure 5-3). Samples were collected
in sterilized bottles supplied by the analytical laboratory. Field sampling personnel
wearing sterile gloves filled each sample bottle by direct immersion in the reservoir.
Immediately after collection, samples were placed on ice for transport to the analytical
laboratory within the required field hold time (Table 5-3).
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bacteria sampling site in Junction Reservoir (Site Bac-13-JR).

Figure 5-3. Example of a
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Table 5-3. Bacteria Analytical Methods and Field Hold Times.

Analyte Method Units MDL Hold Time
Escherichia coli SM9223B (Quantitray) MPN/100 mL 1.0 8 hr
Fecal coliform SM9221E (MPN 15 or 25) MPN/100 mL 1.8 8 hr
hr = hour
MDL = method detection limit
mL = milliliter

MPN = most probable number
SM = Standard Method

Field-based Quality Assurance/Quality Control (QA/QC) for bacterial samples was
assured by accurate and thoroughly completed sample labels, field sheets, chain of
custody, and sample log forms (Appendix G). Sample labels included sample
identification code, date, time, preservative, client name, collector's name, reservoir
name, sampling location, and analysis/sample type. All sample labels were cross-
checked by a second field technician before delivering samples to the analytical
laboratory.
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5.3 METALS BIOACCUMULATION

Fish tissue samples were collected by Moss Landing Marine Laboratory (MLML) Marine
Pollution Studies Lab (MPSL) on August 3-5 and 17, 2021 and analyzed at MPSL in
Moss Landing, in accordance with protocols of the SWRCB Surface Water Ambient
Monitoring Program (SWAMP). Fish collection was conducted by boat using hook and
line, gill netting, and electrofishing. Target species included brown trout (Salmo ftrutta),
black bass (Micropterus spp.), rainbow trout (Oncorhynchus mykiss), and Sacramento
pikeminnow (Ptychocheilus grandis) (Table 5-4). An attempt was made to collect a
minimum of three individuals per species. Field collection methods are provided in
Appendix H.

Physical characteristics were recorded for each individual fish, including: weight, total
length (TL), fork length (FL), and presence of any abnormalities. Each fish was
individually tagged, wrapped in aluminum foil, placed in a labeled zipper-closure bag, and
stored on dry ice for the duration of the trip. At the analytical laboratory, samples were
stored in an ultra-cold freezer at -20 °C until they were processed for analysis.

Fish tissue samples were analyzed in accordance with the General Protocol for Sport
Fish Sampling and Analysis (CEPA 2005) and with methods comparable to those used
at the MPSL. Fish were dissected following MPSL-105 (MPSL 2021a). Metals samples
(copper, lead, and silver) were digested using EPA 3052 (EPA 1996, MPSL 2021b), and
analyzed using EPA 200.8 (EPA 1994, MPSL 2021c). Mercury samples were analyzed
using EPA 7473 (EPA 2007, 2022).

Method detection limits (MDLs) and method reporting limits (MRLs) are shown in Table
5-5 and Appendix I. In August 2017, the U.S. Environmental Protection Agency (EPA)
altered the approach for determining MDLs and MRLs (40 CFR Part 136, Revision 2),
resulting in different MDLs and MRLs for 2021 fish tissue analyses of mercury, copper,
lead, and silver compared with those used for 2016 fish tissue analyses and indicated in
the Plan (SMUD 2017, SMUD 2021a) (Table 5-5). The MDL and MRL for mercury in 2021
fish tissue analyses were each less than the corresponding limit used in 2016 and
indicated in the Plan, while the MDLs and MRLs for copper, lead, and silver were higher
in 2021 than in 2016.
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Table 5-4. Target Fish Species, Size Ranges, and Numbers by Location for Metals
Bioaccumulation Sampling.

Reservoir FL Number of Fish
(Site Name) Species Common Name (range, in mm) Collected
Loon Lake Reservoir .
(M-1-LL) Rainbow Trout 179 1
Gerle Creek Reservoir Rainbow Trout 174 1
(M-1-GCR) Brown Trout 208-332 11
Brown Trout 501 1
Union Valley Reservoir Lake Trout 407 1
(M-1-UVR) Rainbow Trout 313-414 16
Spotted bass 172-360 10
Ice House Reservoir .
(M-1-IHR) Rainbow Trout 214-355 4
Camino Reservoir Brown Trout 182-320 6
(M-1-CR) Rainbow Trout 139-252 6
Brown Trout 360 1
Slab Creek Reservoir ;
(M-1-SCR) Rainbow Trout 342 1
Sacramento Pikeminnow 376-440 9

FL = Fork Length
mm = millimeter

Table 5-5. Metals, Method Detection and Reporting Limits for Fish Tissue Analyses, 2016 and
2021.

MDL MRL MDL MRL
(uglg ww) (uglg ww) (uglg dw) (uglg dw)
Metal Method 2016’ 2021 2016’ 2021 2016’ 2021 2016’ 2021

Mercury EPA 74732 0.004 0.003 | 0.012 0.010 | 0.016 | 0.012 | 0.047 | 0.039
Copper EPA 220.8° 0.06 0.36 0.20 1.07 0.34 1.34 1.00 4.02
Lead EPA 220.8° 0.002 0.02 0.005 0.05 0.01 0.07 0.03 0.20
Silver EPA 220.8° 0.003 0.02 0.01 0.07 0.02 0.09 0.06 0.27

dw  =dry weight

EPA = U.S. Environmental Protection Agency

MDL = method detection limit

MRL = method reporting limit

ug/g = microgram per gram

ww = wet weight

' From the Water Quality Monitoring Plan (Revision 3) (SMUD 2021a)

2 Total mercury is a proxy for methylmercury in fish (Weiner et al. 2007).

3 Digestion and analysis of total copper, total lead, and total silver.
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6.0 RESULTS
6.1. IN SITU PARAMETERS

6.1.1. Riverine Sites

Detailed in situ water quality dates and measurements for UARP riverine sites can be
found in Table 6-1. Field data sheets for the February (Winter) sampling event are
provided in Appendix E. Field data for the April (Spring), August (Summer), and
November (Fall) surveys were recorded on a field tablet using ArcGIS Survey123
software; these data records are also provided in Appendix E. Several riverine sites were
not sampled during the 2021 February (Winter), April (Spring), and November (Fall)
sampling events due to safety issues associated with snow accumulation or restricted
access (Table 4-4).

February (Winter) In situ Water Quality Sampling Event

During the February sampling event, water temperatures ranged from 3.1 to 7.5 degrees
Celsius (°C) and were variable by site. Riverine dissolved oxygen ranged from 10.9 to
12.2 milligrams per liter (mg/L) (83 to 100% saturation), with no measurements falling
below the Basin Plan minimum concentration of 7.0 mg/L for cold freshwater habitat
(COLD) and spawning, reproduction, and/or early development (SPWN) designated
beneficial uses (CRWQCB 2018). pH at riverine sites ranged from 6.8 to 7.6 standard
units (s.u.), with no measurements falling below the Basin Plan instantaneous minimum
pH objective (6.5 s.u.) and no exceedances of the instantaneous maximum objective (8.5
s.u) (Table 6-1).

Typical of granitic watersheds, conductivity at the riverine sites was low, ranging from 7
to 42 microsiemens per centimeter (uS/cm) (Table 6-1).

Turbidity measurements during the January sampling event were low, ranging from 0.4
to 0.8 Nephelometric Turbidity Units (NTUs) (Table 6-1).

April (Spring) In situ Water Quality Sampling Event

During the April sampling event, water temperatures (5.0 to 14.6°C) exhibited a greater
range and were generally higher than temperatures measured during the winter sampling
event. Dissolved oxygen ranged from 10.2 to 11.4 mg/L (89 to 100% saturation) across
all accessible riverine sites, which is well above the Basin Plan minimum concentration
of 7.0 mg/L for COLD and SPWN. pH ranged from 7.0 to 7.6 s.u., with no measurments
falling below the Basin Plan instantaneous minimum objective (6.5 s.u.) and no
exceedences of the Basin Plan instantaneous maximum objective (8.5 s.u.) (Table 6-1).

Conductivity at the riverine sites was low, ranging from 7 to 30 uS/cm during the May
sampling event (Table 6-1).
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Turbidity measurements were low, ranging from 0.1 to 0.9 NTU (Table 6-1).
August (Summer) In situ Water Quality Sampling Event

During the August sampling event, water temperatures ranged from 8.5 to 23.3°C and
were variable by site. Riverine dissolved oxygen during the August sampling event ranged
from 7.0 to 11.2 mg/L (80 to 104% saturation), with zero measurements falling below the
Basin Plan minimum concentration of 7.0 mg/L for COLD and SPWN. pH ranged from 6.4
to 8.1 s.u., with one measurement falling below the Basin Plan instantaneous minimum
(6.5 s.u.) and no exceedences of the instantaneous maximum objective (8.5 s.u.).
Measured pH below the Basin Plan instantaneous minimum objective occurred at Site IS-
4-GC (6.4 s.u.) (Table 6-1).

Conductivity at the riverine sites was low, ranging from 7 to 56 uS/cm in August (Table 6-

1),

During the August sampling event, turbidity measurements were low, ranging from 0.0 to
0.9 NTU (Table 6-1).

November (Fall) In situ Water Quality Sampling Event

Water temperatures during the November sampling event ranged from 3.6 to 11.1°C.
Riverine dissolved oxygen ranged from 9.7 to 11.5 mg/L (80 to 96% saturation), with no
measurements falling below the Basin Plan instantaneous minimum concentration of 7.0
mg/L for COLD and SPWN. Riverine pH ranged from 54 to 7.5 s.u. with six
measurements falling below the Basin Plan instantaneous minimum pH objective (6.5
s.u.) and no exceedances of the instantaneous maximum objective (8.5 s.u). Measured
pH below the Basin Plan intantaneous minimum occurred at sites 1S-4-GC (5.4 s.u.), IS-
5-GC (6.4 s.u.), 1IS-6-GC (6.4 s.u.), IS-9-GCC (6.4 s.u.), IS-12-SC (6.4 s.u.) and I1S-17-BC
(6.4 s.u.) (Table 6-1).

Conductivity at the riverine sites was low, ranging from 7 to 48 uS/cm during the
November sampling event (Table 6-1).

Turbidity at riverine sites was low, ranging from 0.1 to 3.3 NTU. Only two sites (IS-17-BC
and IS-19-SFAR) exhibited turbidity greater than 1.0 NTU (Table 6-1).
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Table 6-1. In situ Water Quality for UARP Riverine Sites.

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

2021 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
Winter
IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
IS-4-GC - - - - - - -
IS-5-GC -- - -- -- - - -
IS-6-GC -- - -- -- - - -
IS-7-SFRR - - - - - - -
IS-8-SFRR - - - - - - -
IS-9-GCC -- - -- -- - - -
IS-10-SFSC 2/11 3.6 7.1 10.9 83 7 0.7
IS-11-SFSC 2/11 3.1 7.2 11.8 88 10 0.4
IS-12-SC 2/11 3.1 6.8 11.5 86 9 0.8
IS-13-SC 2/11 5.1 7.0 11.9 93 11 0.5
IS-14-SC 2/11 6.0 7.3 11.7 94 16 0.4
IS-15-SFAR 2/10 5.9 7.6 12.1 97 42 0.7
IS-16-SFAR 2/10 5.7 7.1 11.5 91 28 0.7
IS-17-BC - - - - - - -
IS-18-SFAR 2/10 7.5 7.6 12.0 100 36 0.6
IS-19-SFAR 2/10 5.3 7.3 12.2 97 24 0.8
Spring
IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
IS-4-GC - - - - - - -
IS-5-GC -- - -- -- - - -
IS-6-GC 4/27 5.0 7.1 114 20 7 0.3
IS-7-SFRR - - - - - - -
IS-8-SFRR - - - - - - -
IS-9-GCC 4/27 6.1 7.0 11.3 91 8 0.1
IS-10-SFSC 4/27 6.4 7.0 11.0 89 7 0.4
IS-11-SFSC 4/27 9.7 7.3 10.5 93 12 0.3
IS-12-SC 4/27 7.4 7.3 11.0 91 10 0.3
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2021 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-13-SC 4/27 9.9 7.4 11.1 98 12 0.4
IS-14-SC 4/27 9.2 7.4 11.3 98 13 0.2
IS-15-SFAR 4/28 10.6 7.4 10.8 97 30 0.5
IS-16-SFAR 4/28 11.5 7.4 10.9 100 25 0.5
IS-17-BC 4/28 8.3 7.3 10.9 93 16 0.4
IS-18-SFAR 4/28 14.6 7.6 10.2 100 30 0.9
IS-19-SFAR 4/28 10.9 7.3 10.8 98 24 0.5
Summer
IS-1-RR 8/11 20.8 6.9 7.7 86 16 0.1
IS-2-LRR 8/11 23.3 7.0 7.0 82 17 0.0
IS-3-LRR 8/11 21.9 6.8 7.0 80 11 0.0
I1S-4-GC 8/9 11.1 6.4 8.9 81 7 0.1
IS-5-GC 8/9 14.8 6.8 8.5 84 11 0.0
IS-6-GC 8/9 15.5 6.8 8.3 83 12 0.1
IS-7-SFRR 8/9 16.0 7.2 8.3 85 14 0.0
IS-8-SFRR 8/9 15.8 7.1 8.5 86 14 0.1
IS-9-GCC 8/9 20.2 7.2 8.0 88 15 0.1
IS-10-SFSC 8/9 8.5 6.8 9.9 84 8 0.1
IS-11-SFSC 8/9 22.2 7.3 7.6 87 13 0.0
IS-12-SC 8/9 11.3 6.9 9.4 86 10 0.1
IS-13-SC 8/9 18.1 7.2 8.6 91 14 0.1
IS-14-SC 8/9 12.9 7.2 9.9 94 11 0.0
IS-15-SFAR 8/10 22.5 8.1 9.0 104 56 0.0
IS-16-SFAR 8/10 9.7 6.7 11.2 99 11 0.0
IS-17-BC 8/10 13.1 7.1 9.6 92 19 0.9
IS-18-SFAR 8/10 18.0 7.3 9.5 100 20 0.2
IS-19-SFAR 8/9 13.5 7.3 10.0 95 15 0.1
Fall
IS-1-RR -- -- -- -- -- - -
IS-2-LRR -- -- -- -- -- - -
IS-3-LRR -- -- -- -- -- - -
I1S-4-GC 11/16 7.8 5.4 9.7 82 7 0.4
IS-5-GC 11/16 6.3 6.4 10.4 84 13 0.2
IS-6-GC 11/16 8.2 6.4 10.0 84 7 0.3
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2021 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-7-SFRR 11/16 6.4 6.7 10.4 85 13 0.1
IS-8-SFRR 11/16 7.0 6.6 10.3 85 11 0.2
IS-9-GCC 11/16 8.3 6.4 10.2 86 8 0.3
IS-10-SFSC 11/16 8.7 6.6 10.0 86 12 0.8
IS-11-SFSC 11/18 3.6 6.8 11.5 87 12 0.3
IS-12-SC 11/18 4.8 6.4 10.3 80 11 0.5
IS-13-SC 11/18 7.6 6.7 10.9 91 14 0.3
IS-14-SC 11/18 8.1 7.2 11.0 93 20 0.2
IS-15-SFAR 11/18 7.1 6.8 11.5 95 46 0.7
IS-16-SFAR 11/18 8.0 6.6 11.0 93 36 0.6
IS-17-BC 11/18 11.1 6.4 9.9 90 20 3.3
IS-18-SFAR 11/19 10.0 7.5 10.0 96 48 0.7
IS-19-SFAR 11/19 9.4 7.3 10.4 90 43 1.3
°C = degrees Celsius
s.u. = standard unit of pH

mg/L = milligrams per liter

% sat = percent saturation

uS/cm = microsiemens per centimeter

NTU = Nephelometric Turbidity Unit

“=” Indicates that data were not collected due to site inaccessibility. See Table 4-4.
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6.1.2. Reservoir Sites

In situ water quality data for selected UARP reservoir sites are presented in Figures 6-1
and 6-2 as representative of vertical profiles at other similar sites. Data for all sites are
presented in Appendices A and B. As noted in Section 5, in situ water quality parameters
were collected as part of Spring and Fall in situ sampling events in 2021, consistent with
the Plan (SMUD 2021a). One sampling location at Union Valley Reservoir, Site R-IS-5-
UVR, could not be sampled during the fall sampling event due to low water surface
elevation (Table 4-4).

May (Spring) In situ Water Quality Sampling Event

During the May (Spring) sampling event, reservoir water temperatures ranged from
approximately 11 to 18°C in surface waters to 6 to 14°C in bottom waters (Figure 6-1 and
Appendix B, Figures B-1 through B-8). The onset of thermal stratification was apparent in
all UARP reservoirs. In Loon Lake, surface water temperatures at the more shallow Site
R-IS-1-LL were consistent from the surface to approximately 7 m, at which point
temperatures decreased by approximately 2°C in the bottom waters. A small thermocline
(i.e., a temperature change of more than 1°C per 1.0 m of depth) was located at 11 m at
the deeper Site R-IS-2-LL, and at Site R-IS-3-LL water temperatures decreased by 1°C
between the surface and bottom waters (Appendix B, Figures B-1 and B-2). Gerle Creek
Reservoir exhibited a thermocline near the surface between 1 and 2 m, beneath which
water temperature decreased gradually with depth (Appendix B, Figure B-2). The deep
Union Valley Reservoir exhibited a thermocline ranging from 5 to 20 m depending on the
site (Figure 6-1 and Appendix B, Figures B-3 and B-4). The thermocline was most clearly
defined between 7 and 15 m at the deep Site R-IS-8-UVR nearest the dam (Appendix B,
Figure B-4), with vertical temperature differences extending closer to the reservoir bottom
at the other three more shallow sites. In Ice House Reservoir, the thermocline was located
between 6 and 14 m at the deep Site R-IS-11-IHR nearest the dam. The more shallow
Site R-IS-9-IHR exhibited a gradual and fairly consistent decline in temperature with
depth, whereas the shallow Site R-1S-10-IHR exhibited a thermocline at approximately 6
m (Figure 6-1 and Appendix B, Figures B-5 and B-6). In Junction Reservoir, surface
warming was apparent, along with a more gradual decrease in water temperatures and a
developing thermocline between 4 and 5 m (Appendix B, Figure B-6). In Camino
Reservoir, water temperature decreased gradually between the surface and 4 m, with a
slightly greater decrease in temperature near the bottom between 4 and 5 m (Appendix
B, Figure B-7). In Slab Creek Reservoir, the thermocline was located between 3 and 5 m,
although temperatures continued to decrease gradually at depths below this point
(Appendix B, Figures B-7 and B-8).

In Union Valley, Ice House, and Gerle Creek reservoirs, dissolved oxygen
concentrations increased slightly (0.3 to 1.4 mg/L) within the thermoclines before
decreasing gradually with depth (Appendix B, Figures B-2 through B-4 and B-6).
Dissolved oxygen concentrations in Loon Lake, Junction, Camino, and Slab Creek
reservoirs were generally consistent with depth. Dissolved oxygen concentrations were
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above 7.7 mg/L at all reservoir sites during the May (Spring) sampling event, which is
greater than the Basin Plan instantaneous minimum concentration of 7.0 mg/L for
COLD and SPAWN designated beneficial uses. pH values generally showed little
variation among reservoirs and with depth, ranging from 5.6 to 7.6 s.u (Appendix A,
Table A-1). pH values at R-1S-8-UVR decreased slightly (0.7 s.u.) within the thermocline
before stabilizing with depth (Appendix B, Figure B-4). Ten sites (R-1S-1-LL, R-IS-2-LL,
R-1S-3-LL, R-IS-4-GC, R-1S-6-UVR, R-IS-7-UVR, R-IS-8-UVR, R-IS-9-IHR,
R-1S-11-IHR, and R-IS-12-JR) exhibited pH values that fell below the Basin Plan
instantaneous minimum pH objective (6.5 s.u.). There were no exceedances of the
instantaneous maximum pH objective (8.5 s.u). Turbidity levels were very low and were
generally consistent with depth (less than or equal to 0.8 NTU) across all reservoir
monitoring sites (Appendix A, Table A-1).
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Figure 6-1. In situ water temperature, dissolved oxygen, turbidity,
and pH at Union Valley Reservoir and Ice House Reservoir sites
R-IS-8-UVR (top) and R-IS-11-IHR (bottom) during May (Spring)
2021.
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October (Fall) In situ Sampling Event

During the October (Fall) sampling event, surface water temperatures across all reservoir
sites ranged from approximately 10 to 15°C and bottom water temperatures ranged from
8 to 15°C. Most sites exhibited little to no variation in water temperature with depth,
indicating that the reservoirs were generally well mixed (Figure 6-2 and Appendix B,
Figures B-9 through B-11 and B-13 through B-15). Thermal stratification was observed at
Union Valley Reservoir, Ice House Reservoir, and Slab Creek Reservoir at sites R-IS-8-
UVR, R-IS-9-IHR, R-IS-11-IHR, and R-IS-14-SC, where thermoclines were located at
depths of 26 m, 17 m, 17 m, and 2 m from the surface, respectively (Figure 6-2 and
Appendix B, Figures B-12, B-13, and B-15).

Dissolved oxygen, pH, and turbidity at all reservoir sites were generally consistent with
depth; exceptions occured at sites R-IS-8-UVR, R-IS-9-IHR, R-IS-11-IHR, and,
R-1S-14-SC. At sites R-IS-8-UVR and R-I1S-11-IHR, dissolved oxygen concentrations and
pH decreased along with decreases in water temperature within the thermoclines
(Appendix B, Figures B-12 and B-13). Dissolved oxygen concentrations increased slightly
(1.5 mg/L) within the thermocline at Site R-IS-14-SC (Appendix B, Figure B-15). At Site
R-1S-9-IHR, dissolved oxygen concentrations showed a dramatic decrease below the
thermocline, decreasing from 5.9 to 0.6 mg/L, the lowest concentration across all sites
(Appendix A, Table A-2), while pH decreased from 5.9 to 5.4 s.u. and turbidity increased
from 0.4 to 1.5 NTU within this zone (Appendix B, Figure B-12). Dissolved oxygen
concentrations fell below the Basin Plan instantaneous minimum concentration of 7.0
mg/L for COLD and SPAWN designated uses below the thermoclines of sites R-IS-8-
UVR, R-IS-9-IHR, and R-1S-11-IHR (Appendix B, Figures B-12 and B-13). Loon Lake
(Site R-I1S-1-LL), Union Valley Reservoir (Site R-IS-8-UVR), Ice House Reservoir (sites
R-1S-9-IHR, R-I1S-10-IHR, and R-IS-11-IHR), Junction Reservoir (Site R-IS-12-JR),
Camino Reservoir (Site R-IS-13-CR), and Slab Creek Reservoir (Site R-1S-15-SC) all
exhibited values below the Basin Plan instantaneous minimum pH objective (6.5 s.u.),
either throughout the water column or in the deeper portions of the water column
(Appendix B, Figures B-9 and B-11 through B-15). There were no exceedences of the
instantaneous maximim pH objective (8.5 s.u.). Turbidity levels were low (less than or
equal to 2.0 NTU) (Appendix A, Table A-2).
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Figure 6-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon
Lake Reservoir and Union Valley Reservoir sites R-IS-1-LL (top) and R-IS-8-UVR
(bottom) during October (Fall) 2021.
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6.2. BACTERIA

Instantaneous fecal coliform counts ranged from less than the MDL (i.e., 1.8 most
probable number per 100 milliliters [MPN/100 mL]) to greater than 1,600 MPN/100 mL
during the 2021 Independence Day sampling event (Appendix C, Table C-1). Only one of
the samples exceeded the 2018 Basin Plan instantaneous maximum objective of 400
MPN/100 mL (CRWQCB 2018), which was cited in the Plan and used for comparisons in
prior monitoring years. The fifth sample at Site Bac-15-SCR during the Independence
Day sampling event exhibited an instantaneous fecal coliform count greater than the
maximum allowable count for a 15-tube laboratory analytical test (1,600 MPN/100 mL).
During collection of the fifth sample at Site Bac-15-SCR, a large amount of avian fecal
matter was observed near the shoreline. The instantaneous fecal coliform count for the
fith sample event at Site Bac-15-SCR was treated as double the maximum allowable
count (3,200 MPN/100 mL) for the calculation of the geometric mean at this site. Although
not precisely known, the relatively higher count for this sampling event is unlikely to have
resulted in a geometric mean value that exceeded the 2018 Basin Plan objective (200
MPN/100 mL) for Site Bac-15-SCR because the required sample result associated with
a geometric mean exceedance of 200 MPN/100 mL would be at least 4.4 x 10'° MPN/100
mL, a value which is eight orders of magnitude greater than any fecal coliform sample
reported at a UARP site.

Fecal coliform geometric mean counts in 2021 were well below the 2018 Basin Plan
objective of 200 MPN/100 mL for REC-1 designated beneficial use (CRWQCB 2018). The
lowest fecal coliform geometric mean count (0.9 MPN/100 mL) was calculated for
samples from Union Valley Reservoir (Site Bac-10-UVR), and the highest fecal coliform
geometric mean count (50.0 MPN/100 mL) was calculated for samples from Junction
Reservoir (Site Bac-11-JR) (Table 6-2).

Instantaneous Escherichia coli (E. coli) counts ranged from less than the MDL (i.e., <1.0
MPN/100 mL) to 195.6 MPN/100 mL during the 2021 Independence Day sampling event
(Appendix C, Table C-1). The fifth sample at Site Bac-15-SCR during the Independence
Day sampling event, which exhibited an elevated instantaneous fecal coliform count
(>1,600 MPN/100 mL) and was associated with proximal avian fecal matter, did not
exhibit elevated E. coli counts (Appendix C, Table C-1). There is no 2018 Basin Plan
instantaneous objective for E. coli.

The lowest E. coli geometric mean count (0.9 MPN/100 mL) was calculated for samples
from Union Valley Reservoir (Site Bac-10-UVR), and the highest E. coli geometric mean
count (25.3 MPN/100 mL) was calculated for samples from Junction Reservoir (Site Bac-
11-JR) (Table 6-2). There is no 2018 Basin Plan geometric mean objective for E. coli.
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Table 6-2. Bacteria Counts for UARP Reservoir Sites.

Fecal Coliform Geometric Mean "2 E. coli Geometric Mean '
Site ID (MPN/100 mL) (MPN/100 mL)
Independence Day
Bac-7-UVR 1.0 1.6
Bac-10-UVR 0.9 0.9
Bac-11-JR 50.0 25.3
Bac-13-IHR 3.3 1.7
Bac-15-SCR 7.5 2.6

MPN/100 mL = most probable number per 100 milliliters

- = not sampled in 2021

' Method detection limit (MDL for fecal coliform = 1.8 MPN/100 mL. MDL for E. coli = 1.0 MPN/100 mL). Individual
results less than the MDL were treated as 0.5 x MDL for the geometric mean calculations. Individual results greater
than 1,600 MPN/100 mL (maximum allowable count for a 15-tube laboratory analytical test) were treated as 2.0 x
1,600 for the geometric mean calculations.

2 The 2018 Basin Plan REC-1 water quality objectives for fecal coliform are 200 MPN/100 mL expressed as the
geometric mean of five samples collected over 30 days, and no more than ten percent of the total number of
samples collected during any 30-day period shall exceed 400 MPN/100 mL (CRWQCB 2018).

6.3. METALS BIOACCUMULATION

Metals bioaccumulation data for UARP reservoirs are presented in Table 6-3,

Figure 6-3, and Appendix D. Results for mercury were compared with the Office of
Environmental Health Hazard Assessment’s (OEHHA’s) methylmercury Advisory Tissue
Level (ATL) of 0.07 ug/g wet weight and ATL of 0.44 ug/g wet weight' (Klasing and
Brodberg 2008), where total mercury is a surrogate for methylmercury in fish tissue
(Weiner et al. 2007). OEHHA'’s ATLs are California’s current screening values for
determining the potential impairment of a body of water due to the presence of
pollutants in sport fish tissue (Davis et al. 2009). Results for mercury were also
compared with the SWRCB Sport Fish Water Quality Objective (SFWQO) of 0.20 ug/g
methylmercury wet weight. The SWRCB Water Quality Objectives were established for
the reasonable protection of people and wildlife that consume fish and these objectives
apply to all the inland surface waters, enclosed bays, and estuaries of the State that
have applicable beneficial uses (SWRCB 2017). There are no existing advisory levels
for copper, lead, or silver.

6.3.1. Loon Lake Reservoir

One individual of one fish species (rainbow trout) was collected from Loon Lake
Reservoir. The rainbow trout fish tissue sample from Loon Lake Reservoir exhibited a
total mercury concentration of 0.03 micrograms per gram wet weight (ug/g wet weight),
which was below OEHHA'’s methylmercury ATL of 0.07 ug/g wet weight and ATL of 0.44

T OEHHA’s methylmercury ATLs include (Klasing and Brodberg 2008): 0.070 ug/g wet weight — OEHHA
would begin to consider advising children and women of child-bearing age to limit consumption to two
meals or fewer per week; and 0.44 ug/g wet weight - OEHHA may recommend no consumption by
children and women of child-bearing age.
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ug/g wet weight, as well as the SFWQO of 0.20 ug/g methylmercury wet weight (Table 6-
3, Figure 6-3).

Copper, lead, and silver concentrations were below the MDLs for all fish sampled (Table
6-3).

6.3.2. Gerle Creek Reservoir

Two fish species (rainbow trout [n=1] and brown trout [n=11]) were collected from Gerle
Creek Reservoir. Fish tissue samples exhibited total mercury concentrations ranging
0.04-0.16 ug/g wet weight. Brown trout exhibited a higher average total mercury
concentration (0.09 ug/g wet weight) than rainbow trout (0.04 ug/g wet weight) (Table
6-3). Half of the samples collected from brown trout exhibited total mercury concentrations
greater than OEHHA'’s ATL of 0.07 ug/g methylmercury wet weight. No samples were
above the SFWQO of 0.20 ug/g methylmercury wet weight and no samples were greater
than OEHHA’s ATL of 0.44 ug/g methylmercury wet weight (Figure 6-3, Appendix D, Table
D-1).

Copper, lead, and silver concentrations were below the MDLs for all fish sampled (Table
6-3).

6.3.3. Union Valley Reservoir

Four fish species (brown trout [n=1], lake trout [Salvelinus nhamaycush; n=1], rainbow
trout [n=16], and spotted bass [Micropterus punctulatus; n=10]) were collected from
Union Valley Reservoir. Fish tissue samples exhibited total mercury concentrations
ranging 0.01-0.85 ug/g wet weight. The highest average total mercury concentration
across species belonged to spotted bass (0.18 ug/g wet weight) (Table 6-3). Just over
one third of samples, including all eight spotted bass samples, one lake trout sample,
and one brown trout sample, exhibited total mercury concentrations greater than
OEHHA'’s ATL of 0.07 ug/g methylmercury wet weight. One spotted bass sample was
greater than the SFWQO of 0.20 ug/g methylmercury wet weight and OEHHA’s ATL of
0.44 ug/g methylmercury wet weight, exhibiting a tissue concentration of 0.85 ug/g
methylmercury wet weight (Figure 6-3, Appendix D, Table D-1).

Copper, lead, and silver concentrations were below the MDLs for all fish sampled (Table
6-3).

6.3.4. Ice House Reservoir

One fish species (rainbow trout [n=4]) was collected from Ice House Reservoir. Fish
tissue samples exhibited total mercury concentrations ranging 0.01-0.03 ug/g wet
weight, and the average total mercury concentration was 0.02 ug/g wet weight (Table
6-3). No tissue samples were above the SFWQO of 0.20 ug/g methylmercury wet
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weight, OEHHA’s ATL of 0.07 ug/g methylmercury wet weight, or OEHHA’s ATL of 0.44
ug/g methylmercury wet weight (Figure 6-3, Appendix D, Table D-1).

Copper, lead, and silver concentrations were below the MDLs for all fish sampled (Table
6-3).

6.3.5. Camino Reservoir

Two fish species (brown trout [n=6] and rainbow trout [n=6]) were collected from
Camino Reservoir. Fish tissue samples exhibited total mercury concentrations ranging
0.02-0.07 ug/g wet weight. Brown trout had a slightly higher average total mercury
concentration (0.04 ug/g wet weight) than rainbow trout (0.03 ug/g wet weight) (Table
6-3). No tissue samples were above the SFWQO of 0.20 ug/g methylmercury wet
weight, OEHHA’s ATL of 0.07 ug/g methylmercury wet weight, or OEHHA’s ATL of 0.44
ug/g methylmercury wet weight (Figure 6-3, Appendix D, Table D-1).

Copper, lead, and silver concentrations were below the MDLs for nearly all fish
sampled. One rainbow trout exhibited a lead concentration of 0.02 ug/g (Table 6-3).

6.3.6. Slab Creek Reservoir

Three fish species (brown trout [n=1], rainbow trout [n=1], and Sacramento pikeminnow
[n=9]) were collected from Slab Creek Reservoir. Fish tissue samples exhibited total
mercury concentrations ranging 0.07-1.15 ug/g wet weight. Sacramento pikeminnow
had the highest average total mercury concentration across species (0.52 ug/g wet
weight) (Table 6-3). Just over 90% of samples, including all nine Sacramento
pikeminnow samples and the only brown trout sample, exhibited total mercury
concentrations greater than OEHHA’s ATL of 0.07 ug/g methylmercury wet weight. Four
Sacramento pikeminnow samples exhibited total mercury concentrations exceeding
OEHHA'’s ATL of 0.44 ug/g methylmercury wet weight, and eight Sacramento
pikeminnow samples exhibited total mercury concentrations exceeding the SFWQO of
0.20 ug/g methylmercury wet weight (Figure 6-3, Appendix D, Table D-1).

Copper, lead, and silver concentrations were below the MDLs for all fish sampled (Table
6-3).

6.3.7. Summary

Fish tissue mercury concentrations varied by reservoir and species. Concentrations
were higher than the OEHHA ATL of 0.07 ug/g methylmercury wet weight in Gerle
Creek, Union Valley, and Slab Creek reservoirs (Figure 6-3). No fish exhibiting
methylmercury concentrations greater than 0.07 ug/g wet weight were sampled at Loon
Lake, Ice House, or Camino reservoirs (Table 6-3). Every Sacramento pikeminnow and
80% (8 of 10 samples) of spotted bass sampled in 2021 exhibited total mercury
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concentrations greater than 0.07 methylmercury ug/g wet weight (Figure 6-3, Appendix
D, Table D-1). No rainbow trout exceeded 0.07 ug/g methylmercury wet weight and
nearly one third had total mercury concentrations less than the MRL (Figure 6-3).
Generally, only the larger brown trout (>250 mm FL, 42% of total) exceeded the ATL of
0.07 ug/g methylmercury wet weight (Appendix D, Table D-1). Four Sacramento
pikeminnow from Slab Creek Reservoir and a single spotted bass from Union Valley
Reservoir exhibited total mercury concentrations greater than the ATL of 0.44 ug/g
methylmercury wet weight (Figure 6-3). Nine fish exceeded the SFWQO of 0.20 ug/g
methylmercury wet weight (Figure 6-3).

Copper, lead, and silver concentrations in 2021 were below MDLs for nearly all fish
sampled (Table 6-3, Appendix D, Table D-1).
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Table 6-3. Fish Tissue Metals Concentrations in UARP Reservoirs.

Species 2021 Number Mercury (Hg) Copper (Cu) Lead (Pb) Silver (Ag)
Location | Common | Sampling | of Fish (ug/g ww) (ug/g ww) (ug/g ww) (ug/g ww)

Name Date Sampled Range Avg' Range Range Range
Loon Lake Rainbow
Reservoir T 8/2 1 0.025 | 0.025 | 0.025 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02

rout
(M-1-LL)
Gerle Creek | Brown Trout 1 0.042 | 0.160 | 0.088 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
Reservoir : 8/5
(M-1-GCR) R?'rgz(t’w 1 0.039 | 0.039 | 0.039 | <0.36 | <0.36 | <0.02 | <0.02 | <0.02 | <0.02
_ Brown Trout 1 0.160 | 0.160 | 0.160 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
\L/’Ql'g; Lake Trout 1 0.120 | 0.120 | 0.120 | <0.36 | <0.36 | <0.02 | <0.02 | <0.02 | <0.02
. ; 8/5, 8/17

Reservoir | Rainbow 16 0.007 | 0.023 | 0.011 | <0.36 | <0.36 | <0.02 | <0.02 | <0.02 | <0.02
(M-1-UVR) | Trout

Spotted Bass 10 0.040 | 0.851 | 0.177 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
Ice House Rainbow
Reservoir Trout 8/3 4 0.006 | 0.032 | 0.020 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
(M-1-IHR) rou
Camino | Brown Trout 6 0.019 | 0.068 | 0.038 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
Reservoir Rainbow 8/3
(M-1-CR) Trout 6 0.015 | 0.049 | 0.029 | <0.36 | <0.36 | <0.02 0.02 <0.02 | <0.02

Brown Trout 1 0.071 0.071 | 0.071 <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
Reservoir Trout 8/4 1 0.069 | 0.069 | 0.069 | <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02
(M-1-SCR) ["sacramento

Pikeminnow 9 0.127 | 1.150 | 0.521 <0.36 | <0.36 | <0.02 <0.02 <0.02 | <0.02

ug/g = microgram per gram
ww = wet weight

' Results less than the method detection limit (MDL) were treated as 0.5 x MDL for the calculation of averages.
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Figure 6-3. Fish tissue mercury concentrations in UARP reservoirs, August 2021.
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7.0 CONCLUSIONS

Based on 2021 in situ monitoring results, riverine water quality in the UARP study area
generally met Basin Plan water quality objectives. There were no instances of dissolved
oxygen measured below the Basin Plan instantaneous minimum objective (7.0 mg/L) for
COLD and SPWN. There were seven instances of pH measured below the Basin Plan
instantaneous minimum objective (6.5 s.u.) (13% of total pH measurements), which was
generally similar to what was measured in prior monitoring years (Table 7-1). The
occasionally low pH values are likely due to the low buffering capacity characteristic of
headwater reaches in granitic watersheds, whereby the relatively low weathering rates
of the predominant geology (i.e., granite) result in low alkalinity (<17 mg/L across all
sites in 2017; SMUD [2018]) and low hardness (<20 mg/L across all sites in 2017;
SMUD [2018]). Low alkalinity and hardness make the waters susceptible to pH
decreases when naturally acidic inputs occur, such as snow melt, rainfall, and tannins
from surrounding vegetation. Six of the seven instances of pH measured below the
Basin Plan instantaneous minimum objective in 2021 occurred during the November
(fall) sampling event, which occurred roughly two weeks after an atmospheric river
brought historic rainfall to Northern California and a total of 11.5 inches of rain (541% of
average) to the city of Placerville during the month of October (CNRFC 2021). The
occasionally low pH level measured during the 2015-2021 monitoring period may also
represent background conditions for the UARP watershed, particularly in the upper
reaches of the study area. There were no instances of pH measured above the Basin
Plan instantaneous maximum objective (8.5 s.u.) in 2021. There were no instances of
elevated turbidity in 2021, supporting prior statements that elevated turbidity levels
measured at low elevation sites during 2015-2017 were a direct result of sediment
influx due to vegetation loss from the 2014 King Fire event.

Table 7-1. In situ pH Measurements below Basin Plan Instantaneous Minimum Objective (6.5 s.u.)
for UARP Riverine Sites, 2015-2021.

Number of pH Measurements Percentage of pH Measurements
Year below Basin Plan Objective below Basin Plan Objective
2015 3 8%
2016 30 46%
2017 5 7%
2018 6 9%
2019 2 3%
2020 12 21%
2021 7 13%

Reservoir in situ water quality in 2021 was also generally good, with occasional
dissolved oxygen values during the October (Fall) sampling effort measuring below the
Basin Plan instantaneous minimum objective (7 mg/L) for COLD and SPAWN
designated beneficial uses in the bottom waters of the larger reservoirs (i.e., Union
Valley Reservoir and Ice House Reservoir), a result that is not uncommon for deep
waterbodies that have been thermally stratified for several months. There were several
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instances of pH measured below the Basin Plan instantaneous minimum objective (6.5
s.u.), which, similar to the riverine pH results, may be due to low buffering capacity
characteristic of headwater reaches in granitic watersheds. There were no instances of
pH measured above the Basin Plan instantaneous maximum objective (8.5 s.u.). There
were no instances of elevated turbidity in 2021.

Sampling results for 2021 indicated no exceedances of the 2018 Basin Plan fecal
coliform objective of 200 MPN/100 mL (geometric mean of five samples collected over
30 days), and only one of the 25 samples exceeded the instantaneous maximum Basin
Plan objective of 400 MPN/100 mL. The 2021 sampling results from the five sites
monitored in 2021 are generally consistent with results reported in the Five-Year
Monitoring Summary and the 2020 Water Quality Monitoring Report (SMUD 2020,
2021b).

Metals bioaccumulation sampling indicated that fish tissue mercury concentrations varied
by reservoir and species. Fish tissue mercury concentrations were higher than the
OEHHA ATL of 0.07 ug/g methylmercury wet weight in Gerle Creek, Union Valley, and
Slab Creek reservoirs for 36—92% of samples, or 38% of all samples collected across all
reservoirs in 2021 (Table 7-2, Figure 6-3). Four Sacramento pikeminnow from Slab Creek
Reservoir and a single spotted bass from Union Valley Reservoir exhibited total mercury
concentrations greater than the ATL of 0.44 ug/g methylmercury wet weight. Eight
Sacramento pikeminnow from Slab Creek Reservoir and one spotted bass from Union
Valley Reservoir exhibited total mercury concentrations greater than the SFWQO of 0.20
ug/g methylmercury wet weight (Figure 6-3).

The total proportion of samples and the number of reservoirs with fish tissue samples
exceeding the OEHHA ATL of 0.07 methylmercury wet weight slightly decreased and the
total proportion of samples exceeding the ATL of 0.44 methylmercury wet weight slightly
increased in 2021 compared to 2016 (Table 7-2). However, where sample sizes were
greater than one, average mercury concentrations in 2021 were generally within one
standard deviation of average mercury concentrations in 2016 (Figure 7-1). Sacramento
pikeminnow exhibited the greatest increase in average total mercury concentration in
2021 compared to 2016 (0.52 and 0.25 ug/g methylmercury wet weight, respectively)
(Figure 7-1). The increase in average total mercury concentration of Sacramento
pikeminnow in 2021 is likely attributable to the larger average size of pikeminnow
collected in 2021 (406 mm FL, compared to 289 mm FL in 2016 [SMUD 2017]), which is
consistent with mercury bioaccumulation. Further analysis of metals bioaccumulation in
fish tissue will be presented in the forthcoming 5-year summary report (2025).
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Table 7-2. Percentage of Fish Tissue Samples Greater Than OEHHA Methylmercury Advisory

Tissue Levels.

Samples greater than Samples greater than
0.07 ug/g ATL' 0.44 ug/g ATL'
Location 20162 2021 20162 2021
Loon 'zfﬂ‘fj_fffer"o" 43% 0% 0% 0%
Gerle Creek Reservoir o 0 0 0
(M-1-GCR) 29% 50% 0% 0%
Union Valley Reservoir o o 0 0
(M-1-UVR) 45% 36% 3% 4%
Ice House Reservoir 0 0 0 0
(M-1-IHR) 38% 0% 13% 0%
Camino Reservoir o o 0 0
(M-1-CR) 8% 0% 0% 0%
Slab Creek Reservoir 0 0 0 0
(M-1-SCR) 67% 92% 7% 36%
Total 40% 38% 3% 7%

T ATL = Advisory Tissue Level, Office of Environmental Health Hazard Assessment (OEHHA) (Klasing and Brodberg
2008)

2 SMUD 2017. Note: The original 2016 calculations incorrectly treated laboratory QC and duplicates as individual
samples. The corrected 2016 percentages are presented above and reflect a one to five percentage point increase
over the originally reported result.

Copper, lead, and silver concentrations in 2021 were below MDLs for nearly all fish
sampled (Table 6-3, Appendix D, Table D-1). Because of this, the concentrations of
copper, silver, and lead in 2021 cannot be quantitatively compared to data collected in
2016.

Despite occasional low dissolved oxygen and pH measurements, one instance of
elevated instantaneous fecal coliform measurements, and a relatively small number of
fish exhibiting total mercury concentrations greater than OEHHA’s ATL of 0.44 ug/g
methylmercury wet weight and the SFWQO of 0.20 ug/g methylmercury wet weight, 2021
monitoring results indicate that overall, surface waters of the UARP study area
consistently support designated beneficial uses, including COLD, SPWN, and REC-1.
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Figure 7-1. Average fish tissue mercury concentration in UARP reservoirs, 2016 and 2021.
Note: Average values are shown + one standard deviation.
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Table A-1. Vertical Profile Data for UARP Reservoir Sites — May (Spring) In situ Surveys.

2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake Reservoir

0.1 11.9 8.9 82 7 6.1 0.1
1 11.9 8.9 82 7 5.9 0.1
2 11.9 8.9 82 7 6.0 0.1
3 11.9 8.9 82 7 6.0 0.1
4 11.9 8.9 82 7 6.0 0.1
5 11.8 8.9 82 7 6.0 0.1
6 11.8 8.9 82 7 5.9 0.1

R-IS-1-LL 5/25 7 117 8.9 82 7 6.0 0.1 9.8
8 11.3 8.9 82 7 5.9 0.1
9 11.1 8.9 81 7 5.8 0.1
10 10.9 9.0 81 6 5.7 0.1
11 10.7 9.1 82 6 5.7 0.1
12 10.5 9.1 82 6 5.7 0.1
13 10.4 9.1 82 6 5.7 0.1
14 9.9 9.2 82 6 5.6 0.1"
0.1 11.3 9.1 83 7 6.8 0.1
1 11.3 9.1 83 7 6.5 0.1
2 11.2 9.0 82 7 6.5 0.1
3 11.2 9.0 82 7 6.5 0.1
4 11.2 9.0 82 7 6.5 0.1
5 11.2 9.0 82 7 6.5 0.1

R-IS-2-LL 5/25 6 11.2 9.0 82 7 6.5 0.1 12.2
7 11.2 9.0 82 7 6.3 0.1
8 11.1 9.0 82 7 6.4 0.1
9 11.1 9.0 82 7 6.4 0.1
10 11.1 9.0 82 7 6.3 0.1
11 11.0 9.0 82 7 6.3 0.1
12 9.9 9.2 82 6 6.2 0.1
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

13 9.7 9.3 82 6 6.2 0.1

14 9.6 9.3 81 6 6.1 0.1

15 9.5 9.3 81 6 5.9 0.1

16 9.4 9.3 81 6 5.7 0.1

17 9.2 9.3 81 6 5.6 0.1

18 9.2 9.3 81 6 5.6 0.1

19 9.1 9.3 81 6 5.6 0.1

20 9.1 9.3 80 6 5.6 0.1"
0.1 10.8 9.1 82 6 6.8 0.1

1 10.8 9.1 82 6 6.7 0.1

2 10.8 9.1 82 6 6.7 0.1

3 10.8 9.1 82 6 6.6 0.1

4 10.8 9.1 82 6 6.6 0.1

5 10.7 9.1 82 6 6.6 0.1

6 10.7 9.1 82 6 6.6 0.1

7 10.7 9.1 82 6 6.6 0.1

RAS-3-LL 5/25 8 10.6 9.1 82 6 6.6 0.1 89

9 10.6 9.1 81 6 6.6 0.1

10 10.2 9.1 81 6 6.5 0.1

11 10.1 9.2 81 6 6.4 0.1

12 10.1 9.2 81 6 6.4 0.1

13 10.0 9.1 81 6 6.3 0.1

14 9.8 9.2 81 6 6.3 0.1

15 9.8 9.1 80 6 6.1 0.1"
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Gerle Reservoir

0.1 15.3 8.8 88 11 6.9 0.2
1 14.5 8.9 88 11 6.8 0.2
2 12.1 9.2 86 10 6.7 0.2
3 11.3 9.5 87 9 6.7 0.2

R-S-4-GC 5/26 4 10.8 9.5 86 9 6.7 0.3 >0
5 10.4 9.6 85 9 6.7 0.3
6 10.0 9.6 85 9 6.5 0.3
7 9.6 9.4 82 10 6.4 0.3"

Union Valley Reservoir

0.1 17.3 8.7 90 12 7.1 0.7
1 17.3 8.7 90 12 7.1 0.7
2 17.3 8.7 90 12 7.1 0.7
3 17.3 8.7 90 12 7.1 0.7
4 17.2 8.7 90 12 7.0 0.7
5 17.1 8.7 90 12 7.0 0.8

RAIS-5-UVR |~ 5/19 6 17.1 8.7 90 12 7.0 0.5 43
7 17.1 8.6 89 12 7.0 0.5
8 15.8 8.7 88 12 7.0 0.5
9 14.2 8.8 86 11 6.8 0.4
10 12.7 9.0 85 10 6.8 0.3
11 11.8 9.1 84 9 6.6 0.4
0.1 16.9 8.7 89 12 7.0 0.6
1 16.9 8.7 89 12 7.0 0.5
2 16.9 8.7 89 12 7.0 0.5
3 16.9 8.7 89 12 7.0 0.5

RIS-6-UVR |~ 5/19 4 16.9 8.6 89 12 7.0 0.5 >4
5 16.8 8.7 89 12 7.0 0.5
6 13.9 9.6 93 11 7.0 0.4
7 13.7 9.6 93 10 7.0 0.4
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

8 13.0 9.7 92 10 6.9 0.4

9 11.9 9.8 91 10 6.8 0.4

10 11.0 9.9 89 10 6.8 0.4

11 10.9 9.8 89 10 6.7 0.4

12 10.3 9.8 88 10 6.7 0.4

13 9.7 9.8 87 10 6.7 0.4

14 9.2 9.8 85 9 6.6 04

15 8.7 9.7 84 9 6.6 0.3

16 8.4 9.7 82 9 6.5 0.3

17 7.8 9.7 81 9 6.5 0.3

18 7.7 9.7 81 9 6.5 0.2

19 7.5 9.7 80 9 6.4 0.2

20 7.2 9.6 80 9 6.4 0.2

21 7.1 9.6 79 9 6.4 0.2

22 71 9.6 79 9 6.4 0.2

23 6.9 9.6 78 9 6.3 0.2

24 6.6 9.5 77 9 6.3 0.2

25 6.6 9.5 77 9 6.2 0.2

26 6.5 9.4 77 9 6.1 0.2

27 6.5 9.4 77 9 6.1 0.2

28 6.5 9.4 77 9 6.1 0.2
0.1 16.8 8.7 90 12 6.8 0.5

1 16.8 8.7 90 12 6.9 0.4

2 16.8 8.7 90 12 6.8 0.5

3 16.8 8.7 90 12 6.8 0.5

R-1S-7-UVR 5/19 4 16.8 8.7 90 12 6.9 0.4 5.9

5 16.8 8.7 90 12 6.8 0.4

6 16.7 8.7 89 12 6.8 0.5

7 16.6 8.7 90 12 6.8 0.5

8 13.7 9.5 92 10 6.7 0.4
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
9 12.4 9.7 91 10 6.6 0.3
10 11.6 9.7 90 10 6.6 0.4
11 11.3 9.7 88 9 6.5 0.3
12 10.5 9.7 88 9 6.4 0.3
13 10.4 9.7 87 9 6.4 0.3
14 10.4 9.7 87 9 6.4 0.3
15 9.7 9.6 85 9 6.4 0.3
16 9.6 9.6 84 9 6.3 0.3
17 9.0 9.5 82 9 6.3 0.3
18 8.5 9.5 81 9 6.3 0.3
19 7.9 9.4 80 9 6.2 0.2
20 7.7 9.4 79 9 6.2 0.2
21 7.7 9.4 79 9 6.2 0.2
22 7.4 9.4 78 9 6.2 0.2
23 7.1 9.4 77 9 6.2 0.2
24 71 9.4 77 9 6.2 0.2
25 7.0 9.4 77 9 6.1 0.2
26 7.0 9.3 77 9 6.2 0.2
27 7.0 9.3 77 9 6.1 0.2
28 7.0 9.3 77 9 6.1 0.2
29 7.0 9.3 77 9 6.1 0.2
30 6.9 9.3 77 9 6.0 0.2
31 6.9 9.3 77 9 5.9 0.3
32 6.9 9.3 76 9 6.0 0.2
33 6.7 9.3 76 9 6.0 0.2
34 6.7 9.3 76 9 6.0 0.2
35 6.6 9.3 76 9 6.0 0.2
36 6.7 9.3 76 9 6.0 0.2
0.1 16.4 8.7 89 12 6.8 0.4
RISBUVR | 519 1 16.3 8.7 89 12 6.9 0.4 84
June 2022 A-7

Water Quality

Monitoring Report



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

‘/’/7 = \\‘ ®
@ SMUD

2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
2 16.1 8.7 89 12 7.0 0.4
3 16.0 8.7 88 12 7.0 0.4
4 15.9 8.7 88 11 7.0 0.3
5 15.8 8.7 88 11 7.0 0.4
6 15.8 8.7 88 11 7.0 0.4
7 15.7 8.7 88 11 7.0 0.4
8 12.9 9.9 93 10 6.9 04
9 11.5 10.1 93 10 6.6 0.4
10 11.0 10.1 91 10 6.5 0.4
11 9.6 10.1 89 10 6.3 0.4
12 9.0 10.1 87 10 6.2 0.3
13 8.6 10.1 87 9 6.2 0.3
14 8.0 10.0 85 9 6.1 0.3
15 7.3 9.9 82 9 6.0 0.3
16 71 9.9 82 9 5.9 0.2
17 7.0 9.9 81 9 5.9 0.2
18 6.9 9.8 81 9 5.9 0.2
19 6.8 9.8 80 9 5.9 0.2
20 6.8 9.8 80 9 5.9 0.2
21 6.6 9.8 80 9 5.9 0.2
22 6.6 9.8 80 9 5.9 0.2
23 6.6 9.8 80 9 5.9 0.2
24 6.5 9.8 80 9 5.9 0.2
25 6.5 9.8 79 9 5.9 0.2
26 6.5 9.7 79 9 5.9 0.2
27 6.5 9.7 79 9 5.9 0.2
28 6.5 9.7 79 9 5.9 0.1
29 6.4 9.7 79 9 5.9 0.2
30 6.3 9.7 79 9 5.9 0.1
31 6.3 9.7 79 9 5.9 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
32 6.3 9.7 78 9 5.9 0.1
33 6.3 9.7 78 9 5.9 0.2
34 6.3 9.7 78 9 5.9 0.2
35 6.2 9.7 78 9 5.9 0.2
36 6.2 9.7 78 9 5.9 0.2
37 6.2 9.6 78 9 5.9 0.1
38 6.2 9.6 78 9 5.9 0.2
39 6.2 9.7 78 9 5.9 0.1
40 6.2 9.7 78 9 5.9 0.2
41 6.2 9.6 78 9 5.9 0.2
42 6.2 9.6 78 9 5.9 0.1
43 6.1 9.6 77 9 5.9 0.1
44 6.1 9.6 77 9 5.9 0.2
45 6.1 9.5 77 9 5.9 0.2
46 6.1 9.6 77 9 5.9 0.2
47 6.1 9.6 77 9 5.9 0.1
48 6.1 9.6 77 9 5.9 0.1
49 6.1 9.5 77 9 5.9 0.2
50 6.1 9.5 77 9 5.9 0.2
51 6.1 9.5 77 9 5.9 0.1
52 6.0 9.5 76 9 5.9 0.2
53 6.0 9.5 76 9 5.9 0.2
54 6.0 9.5 76 9 5.9 0.2
55 6.0 9.5 76 9 5.9 0.1
56 6.0 9.5 76 9 5.9 0.1
57 6.0 9.5 76 9 5.9 0.2
58 6.0 9.5 76 9 5.9 0.2
59 6.0 9.5 76 9 5.9 0.2
60 6.0 9.5 76 9 5.9 0.2
61 6.0 9.4 76 9 5.9 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
62 6.0 9.4 76 9 5.9 0.2
63 6.0 9.4 76 9 5.9 0.2
64 6.0 9.4 76 9 5.9 0.2
65 6.0 9.4 76 9 5.9 0.2
66 6.0 9.4 76 9 5.9 0.2
67 6.0 9.4 76 9 5.9 0.2
68 6.0 9.4 75 9 5.9 0.2

Ice House Reservoir

0.1 16.7 8.6 88 9 7.0 0.2
1 16.7 8.6 88 9 7.0 0.3
2 16.6 8.6 88 9 7.0 0.3
3 15.8 8.7 88 9 7.0 0.2
4 15.5 8.8 88 9 7.0 0.3
5 14.5 9.1 89 9 7.0 0.2
6 14.2 9.2 89 8 7.0 0.3
7 13.4 9.3 89 8 7.0 0.3
8 13.2 9.2 88 8 6.9 0.3

RIS-9-HR | 518 9 12.4 9.2 86 7 6.8 0.3 72
10 11.8 9.5 88 7 6.8 0.3
11 11.2 9.7 88 7 6.8 0.3
12 10.7 9.5 86 7 6.7 0.2
13 10.2 9.4 84 7 6.6 0.3
14 9.7 9.5 84 7 6.6 0.2
15 9.0 9.6 83 7 6.6 0.3
16 8.4 9.5 81 7 6.5 0.3
17 7.7 9.3 78 7 6.4 0.3
0.1 16.1 8.6 88 9 71 0.3
1 16.1 8.6 88 9 7.0 0.2

RAS-10HR | 518 2 16.0 8.6 88 9 7.0 0.3 8.4
3 16.0 8.6 87 9 7.0 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
4 15.7 8.6 87 9 7.0 0.2
5 15.5 8.7 87 9 7.0 0.2
6 15.2 8.8 87 9 7.0 0.3
7 13.2 9.3 89 8 7.0 0.2
8 12.2 9.6 90 8 6.9 0.2
9 11.5 9.8 90 8 6.9 0.3
10 10.2 10.0 90 7 6.9 0.3
0.1 15.8 8.6 87 9 6.6 0.2
1 15.3 8.7 87 9 6.5 0.2
2 15.1 8.7 86 9 6.5 0.3
3 15.1 8.7 86 9 6.5 0.3
4 15.1 8.7 86 9 6.5 0.2
5 15.1 8.7 86 9 6.5 0.3
6 15.0 8.7 86 9 6.5 0.3
7 12.6 9.7 92 8 6.1 0.3
8 11.7 10.0 92 8 6.0 0.3
9 10.8 10.2 92 8 6.0 0.3
10 9.6 10.4 91 8 6.0 0.3
R-IS-11-IHR 5/18 11 8.6 10.4 90 8 5.9 0.3 9.8
12 8.1 10.4 88 7 5.9 0.2
13 7.6 10.2 85 7 5.8 0.3
14 7.2 10.0 83 7 5.7 0.3
15 7.1 9.9 81 7 5.7 0.2
16 7.0 9.8 81 7 5.6 0.2
17 7.0 9.7 80 7 5.6 0.3
18 7.0 9.7 80 7 5.6 0.2
19 6.9 9.7 80 7 5.6 0.2
20 6.9 9.7 79 7 5.6 0.2
21 6.9 9.6 79 7 5.6 0.2
22 6.9 9.6 79 7 5.6 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
23 6.8 9.6 78 7 5.6 0.2
24 6.8 9.5 78 7 5.6 0.3
25 6.8 9.5 78 7 5.6 0.2
26 6.8 9.4 77 7 5.6 0.2
27 6.8 9.4 77 7 5.6 0.2
28 6.8 9.4 77 7 5.6 0.2
29 6.8 9.3 76 7 5.6 0.3
30 6.8 9.3 76 7 5.6 0.3
31 6.8 9.3 76 7 5.6 0.2
32 6.7 9.3 76 7 5.6 0.2
33 6.7 9.2 75 7 5.6 0.3
34 6.7 9.2 75 7 5.6 0.4
Junction Reservoir
0.1 14.7 9.2 91 12 7.0 0.5
1 13.7 9.3 90 11 7.0 0.4
2 13.6 9.3 89 11 6.9 0.3
3 13.5 9.3 89 11 7.0 0.4
4 13.2 9.4 89 11 6.9 0.3
5 12.3 9.3 87 11 6.8 0.3
6 11.8 9.3 86 11 6.7 0.3
RIS-12-JR 5/26 7 11.4 9.4 86 11 6.6 0.3 47
8 11.1 9.3 84 11 6.5 0.4
9 11.0 9.2 84 11 6.3 0.4
10 10.8 9.3 84 11 6.2 0.4
11 10.6 9.4 84 11 6.0 0.3
12 10.3 9.4 84 11 6.0 0.4
13 10.2 8.1 69 14 5.8 0.4
Camino Reservoir
0.1 13.3 9.9 95 13 6.8 0.3
RIS-13-CR | 5/26 1 13.0 9.9 94 12 6.9 0.3 6.0
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
2 12.6 10.0 94 12 6.8 0.3
3 12.4 10.0 94 12 6.7 0.3
4 12.1 10.0 93 12 6.6 0.3
5 11.0 10.2 93 11 6.6 0.3
6 10.9 10.2 93 11 6.5 0.4

Slab Creek Reservoir

0.1 18.4 9.6 103 28 7.5 0.5
1 18.4 9.6 103 28 7.5 0.6
2 18.4 9.6 103 28 7.6 0.5
3 18.3 9.6 102 28 7.6 0.5

R-1S-14-SC 5/20 4 16.1 9.4 95 26 7.3 0.5 3.4
5 15.1 9.3 93 24 71 0.6
6 14.7 9.4 93 24 71 0.5
7 14.5 9.4 92 23 7.0 0.6
8 14.4 9.4 92 23 7.0 0.8
0.1 18.0 9.6 101 27 7.4 0.4
1 18.0 9.6 101 27 7.5 0.3
2 18.0 9.6 101 27 7.5 0.4
3 17.8 9.6 101 27 7.5 0.4
4 17.6 9.6 101 27 7.5 0.3
5 16.4 9.5 97 26 7.3 0.4
6 16.0 9.4 95 25 71 0.4

R-1S-15-SC 5/20 7 15.9 9.3 94 26 7.0 0.4 3.9
8 15.7 9.2 93 26 7.0 0.5
9 15.6 9.2 92 26 7.0 0.4
10 15.5 9.1 92 25 7.0 0.5
11 15.4 9.1 91 25 7.0 0.4
12 15.3 9.1 91 25 6.9 0.4
13 15.3 9.0 90 24 6.9 0.4
14 15.1 9.0 89 24 6.9 0.4

June 2022 A-13

Water Quality

Monitoring Report




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

2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
15 15.0 8.9 89 24 6.9 0.3
16 15.0 8.9 88 23 6.9 0.3
17 14.9 8.9 88 23 6.9 04
18 14.8 8.9 88 23 6.8 0.3
19 14.8 8.9 88 23 6.8 0.5
20 14.7 8.9 88 23 6.8 0.4
21 14.7 8.9 88 23 6.8 0.5
22 14.6 8.9 88 23 6.8 04
23 14.6 8.9 88 23 6.8 04
24 14.6 8.9 87 23 6.8 0.5
25 14.5 8.9 87 23 6.8 0.5
26 14.5 8.9 87 23 6.8 0.5
27 14.5 8.9 87 23 6.7 0.5
28 14.4 8.4 81 25 6.7 0.5

°C
m
mg/L
% sat
s.u

meter(s)

degrees Celsius

milligrams per liter
percent saturation
standard unit of pH

uS/cm = microsiemens per centimeter

NTU

= Nephelometric Turbidity Unit

' Turbidity values are recorded as the values from the previous depth. Higher turbidity values collected in the field reflect turbidity caused by the probe coming
into contact with reservoir bottom sediments.
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Table A-2. Vertical Profile Data for UARP Reservoir Sites — October (Fall) In situ Surveys.

2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake

0.1 11.7 8.2 76 8 6.4 0.2
1 11.7 8.2 76 8 6.3 0.2
2 11.7 8.2 76 8 6.3 0.2
3 11.7 8.2 75 8 6.2 0.2
4 11.6 8.2 75 8 6.2 0.3
5 11.6 8.2 75 8 6.2 0.3
6 11.6 8.2 75 8 6.2 0.2
7 11.6 8.2 75 8 6.1 0.2

R-IS-1-LL 1019 8 11.6 8.2 75 8 6.1 0.2 8.1
9 11.6 8.2 75 8 6.1 0.2
10 11.6 8.2 75 8 6.1 0.2
11 11.5 8.2 75 8 6.1 0.3
12 11.6 8.2 75 8 6.1 0.2
13 11.5 8.1 75 8 6.1 0.2
14 11.5 8.1 75 8 6.1 0.2
15 11.5 8.1 75 8 6.0 0.2
16 11.5 8.1 75 8 6.0 0.2
0.1 11.9 8.1 75 8 6.4 0.2
1 11.9 8.1 75 8 6.6 0.2
2 11.8 8.1 75 8 6.6 0.2
3 11.9 8.1 75 8 6.6 0.2
4 11.8 8.1 75 8 6.6 0.2

R-IS-2-LL 10/19 5 11.8 8.1 75 8 6.7 0.2 8.1
6 11.8 8.1 75 8 6.7 0.2
7 11.8 8.1 75 8 6.7 0.2
8 11.8 8.1 75 8 6.7 0.2
9 11.7 8.1 75 8 6.7 0.2
10 11.7 8.1 75 8 6.7 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
12 11.7 8.1 75 8 6.7 0.2
13 11.7 8.1 75 8 6.7 0.2
0.1 11.8 8.2 76 8 6.8 0.2
1 11.8 8.2 76 8 6.8 0.2
2 11.8 8.2 76 8 6.7 0.2
3 11.7 8.2 75 8 6.7 0.2
4 11.6 8.2 75 8 6.7 0.2
5 11.6 8.2 75 8 6.7 0.2
6 11.6 8.2 75 8 6.7 0.2

RAS-3-LL 10719 7 11.5 8.2 75 8 6.7 0.2 78
8 11.5 8.2 75 8 6.7 0.2
9 11.5 8.2 75 8 6.7 0.2
10 11.5 8.2 75 8 6.7 0.2
11 11.5 8.2 75 8 6.7 0.2
12 11.5 8.2 75 8 6.7 0.3
13 11.4 8.2 75 8 6.6 0.2

Gerle Creek Reservoir

0.1 11.3 9.1 83 10 7.0 0.1
1 11.3 9.0 82 10 6.9 0.1
2 11.3 9.0 82 10 6.8 0.0

R-1S-4-GC 10/22 3 11.3 9.0 82 10 6.7 0.0 71
4 11.1 8.9 81 10 6.6 0.0
5 10.7 8.9 80 10 6.5 0.1
6 10.2 9.0 80 10 6.5 0.0

Union Valley Reservoir

0.1 14.9 8.0 79 18 6.7 0.5
1 14.9 8.0 79 18 6.7 0.4

R-IS-6-UVR 10/18 2 14.8 8.0 79 18 6.8 0.5 3.6
3 14.8 8.0 79 18 6.8 0.4
4 14.8 8.0 79 18 6.8 0.5
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
5 14.8 8.0 79 18 6.8 0.5
6 14.8 8.0 79 18 6.8 0.5
7 14.8 8.0 79 18 6.8 0.5
8 14.8 8.0 79 18 6.8 04
9 14.8 8.0 79 18 6.8 0.5
10 14.8 8.0 78 18 6.8 0.4
11 14.8 7.9 78 18 6.7 0.4
12 14.8 7.9 78 18 6.7 0.4
13 14.7 7.9 78 18 6.7 0.5
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
0.1 15.0 8.0 79 19 6.7 0.5
1 14.9 8.0 79 19 6.7 0.5
2 14.9 8.0 79 19 6.7 0.6
3 14.9 8.0 79 19 6.7 0.6
4 14.8 8.0 79 19 6.7 0.6
5 14.8 8.0 79 19 6.7 0.6
6 14.8 8.0 79 19 6.7 0.6
7 14.7 8.0 79 19 6.7 0.7
8 14.7 8.0 79 19 6.7 0.7
9 14.7 8.0 79 19 6.7 0.7
10 14.7 8.0 79 19 6.7 0.7
RAS-7-UVR | 10718 11 14.7 8.0 79 19 6.7 0.7 37
12 14.7 8.0 78 19 6.7 0.6
13 14.7 8.0 78 19 6.7 0.7
14 14.6 8.0 78 18 6.7 0.7
15 14.6 8.0 78 18 6.7 0.7
16 14.6 8.0 78 18 6.7 0.7
17 14.6 8.0 78 18 6.7 0.7
18 14.6 8.0 78 18 6.7 0.7
19 14.6 8.0 78 18 6.7 0.7
20 14.6 8.0 78 18 6.7 0.7
21 14.6 8.0 78 18 6.7 0.8
0.1 14.8 7.7 76 18 6.7 0.3
1 14.8 7.7 76 18 6.7 0.2
2 14.8 7.7 76 18 6.7 0.3
3 14.8 7.7 76 18 6.7 0.3
RIS-8-UVR | 10/18 4 14.8 7.7 76 18 6.7 0.3 35
5 14.8 7.7 76 18 6.7 0.3
6 14.8 7.7 76 18 6.7 0.3
7 14.8 7.7 76 18 6.7 0.3
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
8 14.8 7.7 76 18 6.7 0.3
9 14.8 7.7 76 18 6.7 0.3
10 14.8 7.7 76 18 6.7 0.3
11 14.8 7.7 76 18 6.7 0.3
12 14.8 7.7 76 18 6.7 0.3
13 14.8 7.7 76 18 6.7 0.3
14 14.7 7.7 76 18 6.7 0.3
15 14.7 7.7 76 18 6.7 0.4
16 14.7 7.7 76 18 6.7 0.3
17 14.7 7.7 76 18 6.6 0.3
18 14.7 7.7 76 18 6.6 0.3
19 14.7 7.7 76 18 6.6 0.3
20 14.7 7.7 76 18 6.6 0.3
21 14.7 7.7 75 18 6.6 0.3
22 14.7 7.6 75 18 6.6 0.3
23 14.7 7.6 75 18 6.6 0.3
24 14.7 7.6 75 18 6.6 0.3
25 14.6 7.5 74 18 6.6 0.3
26 14.5 7.5 73 18 6.5 0.3
27 13.2 6.8 65 16 6.3 0.0
28 12.1 6.7 62 15 6.1 0.0
29 11.8 6.8 62 15 6.1 0.0
30 11.5 6.8 63 14 6.1 0.0
31 11.1 6.9 63 14 6.1 0.0
32 11.0 6.9 63 14 6.1 0.0
33 10.7 6.9 62 14 6.0 0.0
34 10.5 6.9 62 14 6.0 0.1
35 10.3 6.9 62 14 6.0 0.0
36 10.2 6.9 62 14 5.9 0.0
37 10.1 6.9 61 14 5.9 0.0
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

38 10.0 6.8 60 14 5.8 0.0

39 9.9 6.6 59 14 5.7 0.0

40 9.7 6.5 57 14 5.5 0.1

41 9.4 6.1 53 14 5.5 0.2

42 9.2 5.8 51 14 5.3 0.1

43 9.0 5.7 49 14 5.3 0.1

44 8.9 5.6 49 14 5.2 0.1

45 8.7 5.6 48 14 5.2 0.1

46 8.5 5.5 47 14 5.2 0.1

47 8.3 5.5 47 14 5.2 0.1

48 8.2 5.5 47 14 5.2 0.0

49 7.8 5.5 47 14 5.2 0.1

50 7.6 5.6 47 14 5.2 0.1"

Ice House Reservoir

0.1 13.4 8.0 76 10 6.7 0.2

1 13.4 8.0 76 10 6.6 0.3

2 134 8.0 76 10 6.6 0.2

3 134 8.0 76 10 6.5 0.2

4 13.4 8.0 76 10 6.5 0.2

5 13.4 8.0 76 10 6.6 0.2

6 13.4 7.9 76 10 6.4 0.2

7 134 7.9 76 10 6.4 0.3

RIS-9-HR | 1020 8 13.3 7.9 76 10 6.4 0.2 63

9 13.3 7.9 76 10 6.4 0.3

10 13.3 7.9 76 10 6.4 0.3

11 13.3 7.9 76 10 6.4 0.3

12 13.3 7.9 76 10 6.3 0.3

13 13.3 7.9 76 10 6.3 0.2

14 13.3 7.9 76 10 6.3 0.3

15 13.2 7.8 75 10 6.3 0.3
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
16 13.0 7.6 72 10 6.3 0.3
17 12.3 6.0 56 10 5.9 0.4
18 9.7 1.6 14 11 5.5 0.8
19 9.0 1.0 9 11 5.4 1.3
20 8.7 0.6 5 12 5.4 1.5
0.1 13.3 8.0 77 10 6.6 0.2
1 13.3 8.0 77 10 6.4 0.2
2 134 8.0 77 10 6.4 0.2
3 134 8.0 77 10 6.4 0.2
4 13.4 8.0 77 10 6.3 0.2
RAS-10-HR | 10720 5 13.3 8.0 77 10 6.3 0.3 75
6 13.3 8.0 77 10 6.3 0.2
7 13.3 8.0 77 10 6.3 0.2
8 13.3 8.0 77 10 6.3 0.2
9 13.3 8.0 77 10 6.3 0.2
0.1 13.2 8.1 77 10 6.7 0.3
1 13.2 8.1 77 10 6.5 0.2
2 13.2 8.0 77 10 6.5 0.2
3 13.2 8.0 77 10 6.4 0.2
4 13.2 8.0 77 10 6.4 0.2
5 13.2 8.0 77 10 6.3 0.2
6 13.2 8.0 77 10 6.3 0.2
R-IS-11-IHR 10/20 7 13.2 8.0 77 10 6.2 0.2 10.3
8 13.2 8.0 77 10 6.2 0.2
9 13.2 8.0 77 10 6.1 0.3
10 13.2 8.0 77 10 6.1 0.2
11 13.2 8.0 76 10 6.1 0.2
12 13.2 8.0 76 10 6.1 0.2
13 13.2 8.0 76 10 6.1 0.2
14 13.2 8.0 76 10 6.1 0.2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
15 13.2 8.0 76 10 6.1 0.3
16 13.2 8.0 76 10 6.1 0.2
17 12.5 7.4 70 10 5.9 0.2
18 9.2 5.2 45 9 5.2 0.3
19 8.8 4.7 41 9 5.0 0.5
20 8.5 4.7 40 9 4.9 0.5
21 8.3 4.5 38 9 4.9 0.4

Junction Reservoir

0.1 10.0 9.9 88 11 6.1 0.1
1 10.0 9.9 88 11 6.1 0.1
2 9.9 9.9 88 11 6.2 0.1
3 9.8 9.9 87 11 6.1 0.1
4 9.6 9.9 87 11 6.1 0.1
5 9.6 9.9 87 11 6.1 0.1
6 9.5 9.9 87 11 6.1 0.0
7 9.4 9.9 56 11 6.1 0.1

RIS-12-JR | 10722 8 9.3 9.8 86 11 6.1 0.1 62
9 9.2 9.8 85 11 6.1 0.0
10 9.2 9.8 85 11 6.1 0.1
11 9.1 9.7 84 11 6.1 0.1
12 9.0 9.7 84 11 6.0 0.0
13 9.0 9.7 84 11 5.9 0.0
14 8.9 9.6 83 11 5.9 0.1
15 8.9 9.6 83 11 5.8 0.0

Camino Reservoir

0.1 10.1 10.3 92 13 6.8 -2
1 10.1 10.3 92 12 6.5 -2

R-1S-13-CR 10/22 2 10.1 10.4 92 12 6.2 --2 6.3
3 10.0 104 92 12 6.2 -2
4 9.8 104 92 12 6.2 -2
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
5 9.6 10.5 92 12 6.1 -2
6 9.5 10.4 91 12 6.1 -2
7 9.5 10.4 91 12 6.0 -2

Slab Creek Reservoir

0.1 14.0 9.4 91 26 7.0 0.1
1 13.5 9.3 89 25 6.9 0.2
2 13.4 9.3 89 25 6.9 0.2

R-S-14-SC | 10721 3 11.0 10.5 95 21 6.9 0.3 >0
4 10.0 10.8 96 19 6.8 0.3
5 9.9 10.9 96 19 6.8 0.4
0.1 13.6 9.3 90 25 6.9 0.1
1 13.3 9.3 89 25 6.9 0.2
2 13.2 9.2 88 25 6.9 0.2
3 13.2 9.2 88 25 6.8 0.2
4 13.2 9.2 88 25 6.8 0.3
5 13.1 9.2 88 25 6.8 0.2
6 13.1 9.2 87 25 6.8 0.2
7 13.1 9.2 87 25 6.8 0.3
8 12.9 9.0 85 25 6.7 0.2
9 12.8 9.0 85 25 6.7 0.2

R-IS-15-SC | 10721 10 12.7 9.0 84 25 6.7 0.3 6.1
11 12.6 8.9 84 25 6.6 0.3
12 12.6 8.9 84 25 6.6 0.3
13 12.6 8.9 83 25 6.5 0.3
14 12.5 8.8 83 25 6.5 0.4
15 12.5 8.8 83 25 6.5 0.4
16 12.4 8.9 83 26 6.4 0.4
17 12.4 9.0 84 26 6.5 0.4
18 12.4 9.1 85 26 6.5 0.4
19 12.3 9.2 86 27 6.5 0.3
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2021 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
20 12.3 9.2 86 27 6.5 0.4
21 12.2 9.3 86 27 6.5 0.3
22 12.2 9.3 87 26 6.5 0.3
23 12.2 9.3 87 25 6.5 04
24 12.2 9.4 88 24 6.5 0.3
25 12.1 9.5 88 24 6.5 0.3
26 12.1 9.5 88 24 6.5 0.3
27 12.0 9.6 89 24 6.5 0.4
28 11.9 9.6 89 24 6.5 0.4
29 11.8 9.7 90 24 6.4 0.5
30 11.7 9.8 90 23 6.4 0.5
31 11.6 9.8 91 23 6.4 0.6
32 11.6 9.9 91 23 6.4 0.6
33 11.5 9.9 91 23 6.2 0.7
34 11.4 9.9 91 23 6.2 0.7

°C

m
mg/L
% sat
S.u.

degrees Celsius
meter(s)
milligrams per liter
percent saturation
standard unit of pH

uS/cm = microsiemens per centimeter

NTU

= Nephelometric Turbidity Unit

" Turbidity values are recorded as the values from the previous depth. Higher turbidity values collected in the field reflect turbidity caused by the probe coming into

contact with reservoir bottom sediments.

2 Turbidity not collected due to sensor malfunction.
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Figure B-1. In situ water temperature, dissolved oxygen, and turbidity at Loon Lake sites
R-IS-1-LL and R-IS-2-LL during May (Spring) 2021.
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Figure B-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake
and Gerle Creek Reservoir sites R-IS-3-LL and R-IS-4-GC during May (Spring) 2021.
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Figure B-3. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-5-UVR and R-IS-6-UVR during May (Spring) 2021.
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Figure B-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley

Reservoir sites R-IS-7-UVR and R-IS-8-UVR during May (Spring) 2021.
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Figure B-5. In situ water temperature, dissolved oxygen, and turbidity at Ice House
Reservoir sites R-IS-9-IHR and R-1S-10-IHR during May (Spring) 2021.
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Figure B-6. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House
Reservoir and Junction Reservoir sites R-IS-11-IHR and R-1S-12-JR during May (Spring)

2021.
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Figure B-7. In situ water temperature, dissolved oxygen, turbidity, and pH at Camino
Reservoir and Slab Creek Reservoir sites R-IS-13-CR and R-IS-14-SC during May (Spring)
2021.
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Figure B-8. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek
Reservoir Site R-1S-15-SC during May (Spring) 2021.
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Figure B-9. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake
Reservoir sites R-IS-1-LL and R-IS-2-LL during October (Fall) 2021.
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Figure B-10. In situ water temperature, dissolved oxygen, turbidity, and pH Loon Lake
Reservoir and Gerle Creek Reservoir sites R-IS-3-LL and R-IS-4-GC during October (Fall)

2021.
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Figure B-11. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir sites R-1S-6-UVR and R-IS-7-UV during October (Fall) 2021.
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Figure B-12. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir and Ice House Reservoir sites R-IS-8-UVR and R-1S-9-IHR during October
(Fall) 2021.
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Figure B-13. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House
Reservoir sites R-IS-10-IHR and R-IS-11-IHR during October (Fall) 2021.
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Figure B-14. In situ water temperature, dissolved oxygen, turbidity, and pH at Junction
Reservoir and Camino Reservoir sites R-1IS-12-JR and R-1S-13-CR during October (Fall)
2021. [Turbidity measurements were not collected at Site R-IS-13-CR due to sensor
malfunction.]
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Figure B-15. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek
Reservoir sites R-IS-14-SC and R-1S-15-SC during October (Fall) 2021.
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Table C-1. Bacteria (MPN/100mL) for UARP Sites during the 30-day Period Surrounding Independence Day'?.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal
Fecal Fecal Fecal Fecal Fecal coliform | E. coli
- E. coli - E. coli - E. coli - E. coli - E. coli | geometric | geometric
Site ID coliform coliform coliform coliform coliform mean’ mean’
Bac-7-UVR 1.8 21.1 <1.8 1.0 <1.8 1.0 <1.8 1.0 <1.8 <1.0 1.0 1.6
Bac-10-UVR <1.8 <1.0 <1.8 <1.0 <1.8 <1.0 <1.8 2.0 <1.8 2.0 0.9 0.9
Bac-11-JR 23.0 34.5 170.0 195.6 7.8 4.1 130.0 50.4 79.0 7.5 50.0 25.3
Bac-13-IHR <1.8 3.0 33.0 <1.0 17.0 18.7 <1.8 1.0 <1.8 <1.0 3.3 1.7
Bac-15-SCR <1.8 3.1 2.0 <1.0 2.0 1.0 2.0 <1.0 >1,600 139.6 7.5 2.6
MDL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -
MRL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -

MDL = method detection limit
MRL = method reporting limit

' Individual results < MDL were treated as 0.5 x MDL for the geometric mean calculations.
2 Individual results >1,600 were treated as 2.0 x 1,600 for the geometric mean calculations.
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Table D-1. Fish tissue metals concentrations for UARP reservoirs.

@ SMUD

Species 2021 Fork . Mercury (Hg) _% Copper (Cu) Lead (Pb) Silver (Ag)
Common | Sampling | Length | VoM % ug/ ug/ Mot | ugl ug/ ug/ ug/ ug/ ug/
N A o) (9) o glg g g | for Cu, Pb, glg 3 g glg 3 g g/g 3 g
oisture ww \""} Ag ww \""} ww w ww w
LOON LAKE (M-1-LL)
e [ | | s | mes [oos o | ms | 0% <15 [ 9% [0 | 5% 0%
GERLE CREEK RESERVOIR (M-1-GCR)
295 210 79.48 0.143 | 0.697 785 <036 | <1.34 | <0.02 | <0.07 | <0.02 | <0.09
226 125 78.03 0.042 | 0.191 77.8 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
233 145 78.21 0.069 | 0.317 77.3 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
241 130 78.35 0.066 | 0.305 77.7 <036 | <1.34 | <002 | <0.07 | <0.02 | <0.09
248 140 80.10 0.063 | 0.317 79.5 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
Brown Trout 8/5 255 135 78.65 0.077 | 0.361 78.1 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
224 135 78.06 0.069 | 0.315 78.0 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
208 305 77.70 0.099 | 0.444 77.6 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
296 255 79.10 0.085 | 0.407 78.8 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
301 290 78.54 0.09 | 0419 78.3 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
332 275 80.50 0.16 | 0.820 80.7 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
R?‘:‘oﬁw 8/5 174 63 75.91 0.039 | 0.162 76.0 <0.36 | 144 | <002 | <007 | <0.02 | <0.09
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Species 2021 Fork _ Mercury (Hg) % Copper (Cu) Lead (Pb) Silver (Ag)
Common Sampling | Length Weight % ual ual Moisture ual ual ual ual ual ual
Name Date (mm) (9) Mo '; g/g 5] (¢ for Cu, Pb, g/g 3 (] g/g él g g/g jl (¢
oisture ww W Ag ww W ww w ww w
UNION VALLEY RESERVOIR (M-1-UVR)
Brown Trout 8/17 501 1480 77.62 0.160 0.715 77.4 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
Lake Trout 8/17 407 675 77.59 0.120 0.535 77.4 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
373! 500 78.14 0.010 0.082 78.1 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
8/5 3681 530 76.62 0.011 0.041 76.6 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
4141 910 73.28 0.0092 | 0.0302 73.2 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
339 400 79.33 0.017 0.046 79.5 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
334 440 77.86 0.0092 | 0.047 774 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
330 460 76.93 0.0072 | 0.0342 76.7 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
371 615 76.56 0.012 0.051 72.2 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
336 490 76.51 0.0072 | 0.0302 76.7 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
Rainbow 0.023, | 0.110,
Trout 313 365 78.19 0.025 0115 76.5 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
8/17 356 490 77.61 0.014 0.063 78.4 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
331 445 77.23 0.0082 | 0.0352 77.7 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
401 725 76.14 0.013 0.054 78.3 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
334 465 76.46 0.0082 | 0.034 2 76.9 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
", 460 R 76.9 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
334 405 77.66 0.0092 | 0.040 76.3 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
320 345 78.18 0.0092 | 0.041 76.5 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
172 80 79.80 0.125 0.619 79.9 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
185 90 78.50 0.117 0.544 78.3 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
8/5 212 130 79.36 0.133 0.644 78.7 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
220 160 77.75 0.116 0.521 77.9 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
Sggtstgd 360 780 78.91 0.851 | 4.03 776 <036 | <134 | <0.02 | <0.07 | <0.02 | <0.09
296 425 78.04 0.040 0.178 77.8 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
8117 172 80 77.58 0.041 0.181 77.8 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
183 100 77.39 0.082 0.392 76.9 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
208 135 79.08 0.162 0.714 78.4 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
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Species 2021 Fork Weight Mercury (Hg) MoiZoture Copper (Cu) Lead (Pb) Silver (Ag)

Ct;lmmon Sampling | Length (9) % uglg ug/g | for Cu, Pb, | u9/g uglg ug/g ug/g ugl/g ugl/g
ame Date (mm) Moisture | ww dw Ag ww dw ww dw ww dw
Sggtstgd 8/17 282 365 77.32 0.100 | 0.455 78.2 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
ICE HOUSE RESERVOIR (M-1-IHR)
255 160 78.45 0.021 0.097 78.4 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
Rainbow 8/3 233 140 85.43 0.022 | 0.151 85.0 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
Trout 214 120 79.79 0.032 0.158 79.2 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
355 580 76.88 0.0062 | 0.026 2 76.6 <0.36 | <1.34 <0.02 <0.07 <0.02 <0.09
CAMINO RESERVOIR (M-1-CR)
238 122 78.91 0.034 | 0.161 78.9 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
190 75 79.12 0.025 | 0.120 79.4 <036 | <134 | <002 | <007 | <0.02 | <0.09
320 345 78.32 0.058 | 0.268 78.4 <036 | <134 | <0.02 | <007 | <0.02 | <0.09
Brown Trout 8/3 183 70 78.63 0.019 | 0.089 78.6 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
182 68 78.53 %‘_%2254’ %‘_11112’ 78.2 <036 | <134 | <002 | <007 | <002 | <0.09
219 100 79.43 0.068 | 0.331 78.9 <036 | <134 | <002 | <007 | <0.02 | <0.09
252 189 78.2 0.038 | 0.174 78.1 <036 | <134 | 0022 | 008 | <0.02 | <0.09
180 69 78.61 0.030 | 0.140 78.4 <036 | <134 | <002 | <007 | <0.02 | <0.09
Rainbow 83 157 4 77.64 0.049 | 0.219 77.9 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
Trout 139 28 79.06 0.015 | 0.072 79.1 <036 | <134 | <002 | <007 | <0.02 | <0.09
139 27 79.85 0.017 | 0.084 79.6 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
176 57 79.1 0.022 | 0.105 79.1 <036 | <134 | <0.02 | <007 | <0.02 | <0.09
SLAB CREEK RESERVOIR (M-1-SCR)
Brown Trout 8/4 360 505 76.59 0.071 | 0.303 775 <036 | <134 | <0.02 | <007 | <0.02 | <0.09
432 735 80.64 %_453011’ 222;; 80.2 <036 | <134 | <002 | <007 | <0.02 | <0.09
395 625 82.27 0.616 | 3.48 81.5 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
Sacramento 8/4 440 960 80.34 1.15 5.85 79.5 <036 | <134 | <002 | <007 | <0.02 | <0.09
Pikeminnow 415 765 8198 | 0.280 | 155 80.9 <036 | <134 | <002 | <007 | <002 | <009
433 815 81.50 0.811 | 438 80.8 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
376 575 80.45 0512 | 262 79.4 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
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Species 2021 Fork _ Mercury (Hg) % Copper (Cu) Lead (Pb) Silver (Ag)
Common | Samplin Length | \Veight o Moisture
pling g (9) %o ug/g ug/g | for Cu, Pb, | u9/g ug/g ug/g ugl/g ugl/g ugl/g
Name Date (mm) Moisture | ww dw Ag ww dw ww dw ww dw
379 485 80.38 %12279’ %%45;77’ 80.3 <036 | <134 <0.02 <0.07 <0.02 <0.09
Sacramento 8/4 : :
Pikeminnow 407 635 80.20 0.370 1.87 79.8 <036 | <1.34 <0.02 <0.07 <0.02 <0.09
376 545 80.53 0.396 2.03 80.3 <036 | <134 | <002 | <0.07 | <0.02 | <0.09
Rainbow <0.36, | <1.34, | <0.02, | <0.07, | <0.02, | <0.09,
Trout 8/4 342 425 709 0.069 0.301 764 <036 | <134 <0.02 <0.07 <0.02 <0.09

dw = dry weight
ug/g = micrograms per gram
ww = wet weight

Bold indicates values that are greater than the Office of Environmental Health Hazard Assessment’'s (OEHHA'’s) Advisory Tissue Level (ATL) of 0.07 ug/g
methylmercury wet weight (Klasing and Brodberg 2008).
Bold and italic indicate values that are greater than OEHHA’s ATL of 0.44 ug/g wet weight (Klasing and Brodberg 2008).

" Length measured in Total Length.
2 Result is above the method detection limit but under the method reporting limit.
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@ SMUD

= SMUD In situ Monitoring in the Upper Page | of 3
Stillwater Seiences  American River Project and Chili Bar Project
Instrument(s) used: |5 L 0" Crew: { R -
Site Location: 5~ | [ - < g} j& GPS:
Dats: Dz /077 gzl Time: |72 5
Photos: [ 947 [T Weathern( |0~  cool
MNotes: 4
In situ
Temp Do Conductivity W:E:?tr:we pH | Turbidity |
¢cc) | (mgl) | (%) (uS/cm) (mS/cm) (s.u) (NTU)
1.50 [1z.02 |[we.2 |35.5 |D.0S 3 55]0.55 [3135. 4 mmmiag
Site Location: "= — |5 — <% £ 2 GPS:
Date: (D2 1077 079 Time: |31 F
Photos: A4 (9= Weather: { |+ =, i sgr re
Motes: ' '
In situ .
Tomp DO Conductivity | o SPeCi® | pH | Turbidity |\
°c) (mg/L) (%) {uS/em) (mS/cm) (5.u.) (NTU)
5.32 |V1.722| Qu.p|?4.4 | D0.039 729 |0. 75| 1.0 vontle
Site Location: | <15 - S5 Fl L GPS:
Dater B2/10 /7 acl Time: 1% o
Photos: {3 Qi G - Weather: ¢ e, r ooy
Motas: g
In situ
Temp DO Conductivity | 5“’:‘;":‘;“ pH | Turbidity |
c) (ma/L) (3%} {uSicm) {mS/cm) {5.u.) (NTU)
5.9% 112.05 Q. |4\ § 0.0k | #.5410.70 | 7124 mm”ﬁ
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= SMUD In situ Monitoring in the Upper Page 7 of 5
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(sj used: >/ L O o Crew: (= L
Site Location: __ "\ < ;- SEwT GPS:
Diate: O A0 7oz Time: 14 43
Pholos: [ b F Weathar: ¢ lpaw, rool
Motes: il —
In gitu
Temp Do Conductivity cﬂﬁ:ﬁnml - _,uﬂ 'I‘l.!:?ﬁl-dﬁ.r Noms
°c) {mg/L) (%) {uSicm) - {mScm) {n) (NTL
2.L3 WAY|9L4 |7F.% Hood4= [F12 (0072 | FI2. % rrlm:"—fj
Site Location: __ 15— |[\— 5 & 5C JRRATANEE ) SESNSMSEEREEEESSESEEREEN]
Date: O Z/1i/7a7) Tme: _ QST
Phatos: Weather: ¢ | ouoly) cool
Motes: e e _
Insitu_— " SERTERSERNESNERGES
Temp Do Conductivity | . SEecfie PH . Turbidity |,
rc) {maiL) (%) (nS/em) (mS/em) (8.0 (NTU) SRS RS
2.0 0.B|I2516.F [0.011 |F.05]0.09 | (6284 wwnHe, |
J
Site Location: |~ 5- || — 5 & 5 C GPS: Tt
Date: D72 Al /77 Time: _ |0 O
Photos: 3 (10, Fo | Weather: dv'ercas? roof
Maotes: '
In sity
Temp Do Conductivity Bundus?mci;ﬁm pH Turbidity Notss
°C}) (mgyL) ()] (pSicm) {mSfem) {&.4.) (MTU)
3\ (WA v9.%[ 9.9 O.61H 72241643 GAT. T vamble
—
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== SMUD in situ Monitoring in the Upper Page 3 of 5
Stillwater Sciences  American River Project and Chili Ziar Project Camm
Instrumant(s) used: \[_f:. 1T Cwn Crew: | ( ; €S
Site Location: [ 5 — |7 - 50C GPS:
Diate: s <7 OF | Time: __ Iy <5
Photos: _ ot 0% Weather_&we v fom <o |
Motes: )
In situ
Temp Do c oo T
onductivity Conduc pH Turbldity Notes
(°c) (mgrL) (%) {uSicm) {mS/em) (sa) | (NTU) :
3.3 MWSV[BSF[E. T+ 10.015 [,g3 0.8 | ©52.3 i e
Site Location: L < _ % — 5 (¢ GPs-
Date: (D7 /1~ TIF | Tme: I 55
Pholos: 01 —fn5 Weather:_o pereen 7 ool
Motes:
In situ |
Temp oo Conduciivity c;ﬂf‘“ pH t Turbidity Notes
¢c) | (mpl) | (%) (nS/em) {mSjcm) (s.uy | (NTU)
5.05 |WYHoz0lu3 0.0% | +.04[0.47F] (F0. 4 pntly
n
Site Location: 1 - - |- = GPS:
Date 07 /10 /7 07 | Tirne: 12 7 03
Photos: "1, i =0 Weather: Jyerrasd Fo]
Notes: =
In situ
Temp DO Conductivity CMTM pH | Turbidity [ o
) | (ma) | (%) {uS/cm) {mS/em) Bu) | (NTU)
05 [1.69]63.0 | 16.2 0.02( | T30 |0.4F] 64D, T mm He,
W)
%
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Site Type: Riverine
Instrument: ¥SIEXO2
Recorded by:  Eric Sommerauer
Dissolved Dissolved Specific
SWs 1D Date & Time Weather TF,:':' Oxygen  Oxygen Cc;::::::rl:;iw Conductance {::J: T;::t‘:w :;:i'::
(mg/L): (%): {m5/cm):
5 6 GC  4/27/2021 10:33 AM Warm 5.04 11.42 89.6 7.2 0.012 7.11 0.25 5303
I5 8 GCC  4/27/2021 11:00 AN Warm 6.14 11.26 90.8 7.7 0.012 6.98 0.12 6291
I5_10_SFSC 4/27/202112:13PM Warm 6.40 11.00 89.3 7.3 0.011 6.96 0.39 G277
I5 11 SFSC  4/27/2021 1:20 PM Warm 9.73 10.51 92.6 115 0.016 7.26 0.32 G476
15 12 _5C  4/27/2021 2:07 PM Warm 7.37 1056 911 10.2 0.015 7.31 0.29 6519
1513 5C  4/27/2021 3:05 PM Warm 9.90 11.08 97.9 119 0.017 7.37 0.37 G854
I5_14_5C  4f27/2021 3:35 PM Warm 9.18 11.32 98.2 128 0.018 T7.42 0.23 BE9.0
I5_17_BC  4/28/2021 12:46 PM  Warm B.26 10.592 92.8 16.4 0.024 7.32 0.42 6951
I5_15_SFAR 4/28/2021 1:34 PM  Warm 10.61 10.81 497.2 299 0.041 7.41 0.50 Tla.6
I5_16_SFAR 4/28/2021 1:53 PM  Warm 1151 10.85 99.56 24.6 0.033 7.41 0.46 716.5
I5_18 SFAR 4/28/2021 4:03 PM Warm 1458 10.20 100.2 199 0.037 7.63 0.87 7380
1519 SFAR 4/29/2021 9:35 AM  Warm 10.86 10.82 97.9 239 0.033 7.27 0.49 7232
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Sacramento Municipal Utility District 7\ -
Upper American River Project I\@_, S M U D

FERC Project No. 2101

RIVERINE - Summer

Site Type: Riverine
Instrument: Y5l EXO2
Recorded by: Kevin Ha Eric Sommerauer
Dissolved Dissolved Specific
SWS ID Date & Time Weather Temp. (°C}: Oxygen Oxygen Con:::ﬂh-'iw Conductance P . T“'::EHIW Mer:.lr\t
(ma/L): (%): S/ em): (mS/cm): [s.u): | I:  [mmHg):
IS 4 GC  8/3/2021 12:06 PM Clear, warm  11.17 5.36 76 32 0.043 6.79 0.1 B21.2
I5_ 5 GC  8/3/2021 12:52 PM Clear, warm 1887 7.93 85.4 39 0.044 7.7 0.1 639.3
I5_6_GC 8/3/2021 1:15 PM  Clear, warrm 159 5.12 82.1 37 0.045 7.46 0.4 B43.6
I5_9_GCC  8/3/2021 1:38PM  Clear, warrm  24.58 7.63 91.7 44 0.044 7.78 0.1 B42.8
I5_7_SFRR  8/3/2021 2:01 PM Clear, warm  19.52 7.87 85.7 42 0.046 7.99 0.1 B47.3
I5_8 SFRR  8/3/2021 2:14 PM Clear, warm 1825 8.34 BR.6 37 0.042 771 0.1 BAE.3
I5_10_SFSC  8/3/2021 3:01 P Clear, warm 803 966 81.4 30 0.045 73 0.3 BI8.6
I5_4_GC  8/9/2021 10:54 AM Clear, warm 111 591 805 7.3 0.01 G.42 0.09 510.3
15 5 GC 8/9/202111:23 AM Clear, warm 14.8 5.54 84.3 10.6 0.013 6.84 0.04 631
I5_6_GC  8/9/202111:42 AM Clear, warm 155 5.25 826 11.7 0.014 6.78 0.06 534.9
15 9 GCC  B/9/2021 11:58 AM Clear, warm 202 7.95 87.7 14.7 0.016 7.18 0.1 533.7
I5_7_SFRR  8/9/2021 12:15 PM Clear, warm 16 5.34 845 14.4 0.017 7.17 0.04 BE85.8
I5_8_SFRR  8/9/2021 12:24 PM Clear, warm 158 5.49 85.7 13.7 0.017 7.1 0.07 539.6
I5_10_SFSC  8/9/2021 1:11PM  Clear, warm 85 9.86 84.1 7.8 0.011 6.81 0.1 B31.8
15_13 5C  8/9/2021 2:03 PM Clear, warm 181 5.57 90.7 14.4 0.017 7.15 0.06 B86.5
15_14 5C  8/9/2021 2:32 PM  Clear, warm 129 9.92 939 11.4 0.015 7.2 0.03 690
I5_11 SFSC  8/9/2021 3:27 PM Clear, warm 232 7.62 874 13 0.014 7.31 0.04 B50.7
I5_12_5C  8/9/2021 3:51 PM  Clear, warm 113 9.42 856 10.2 0.014 6.93 0.07 B54.2
15 19 SFAR  8/9/2021 5:13PM  Clear, warm 135 10 95.3 15.3 0.02 7.25 0.1 716.3
IS 18 SFAR 8/10/2021 11:16 AM Clear, warm 18 9.46 99.8 20.3 0.023 7.25 017 734.6
I5_17 _BC &/10/2021 12:47 PM Clear, warm 131 9.62 915 15 0.025 7.08 0.86 6922
IS_15_SFAR 8/10/20211:21 PM Clear, warm 225 5.99 103.8 56.1 0.059 B.14 0.03 7129
IS_16_SFAR 8/10/2021 1:34 PM  Clear, warm 9.7 11.23 98.7 10.7 0.015 6.72 0.01 7131
IS 1 RR  8/11/2021 12:03 PM Clear, warm 208 7.65 85.6 16.1 0.017 6.87 012 B07.9
I5_2 LRR  8/11/20211:27 PM Clear, warm 233 7.03 823 17 0.017 7.04 0.04 BO&.2
IS_3_LRR  8/11/20212:13 PM Clear, warm 219 6.98 79.7 10.7 0.011 6.82 0.03 B09.6
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7\ ® Sacramento Municipal Utility District
I©J S M U D Upper American River Project

FERC Project No. 2101
RIVERINE - Fall
Site Type: Riverine

Instrument: Y5l EXO2
Recorded by:  Emily Applequist  Eric Sommerauer

Dissolved Dissolved Specific
SWs 1D Date & Time Weather T;Ep Oxygen  Oxygen l:c;:ll:::::::w Conductance (:.:ll T?'::ﬁ::w ::f::;r
(mg/fL): (%): (mS fem):
I5 4 _GC 117162021 10:28 AM  Sunny, cool 7.82 0.73 218 7.2 0.01 5.4 0.36 608.2
Sunny, cool,

5 5 GC  11/16/2021 11:01 AM slightly windy  6.26 10.42 84.3 13.3 0.021 6.39 0.23 629.3

5 6 GC  11/16/2021 11:20 AM  Sunny, cool 8.15 5.96 84.4 7 0.011 6.35 0.33 633.4
15 8 GCC  11/16/2021 11:37 AM Sunny, cool 8.3 10.15 86.4 7.7 0.011 641 0.27 631.9
IS 7 _SFRR 11/16/2021 11:53 AM  Sunny, cool 6.36 1043 84.6 12.5 0.01% 668 0.13 637.1
IS_& SFRR  11/16/202112:05 PM  Sunny, cool 7 10.29 B84.9 10.7 0.016 661 0.21 G638

Sunny, 60

I5_10_SFSC 11/16/2021 12:48 PM degrees B.73 5.99 B85.9 11.7 0.017 6.55 0.79 629.6
I5_17 BC  11/18/20219:31 AWM Cloudy, cool  11.06 9.9 89.9 20.4 0.028 638 331 693.2
15_15 SFAR 11/18/2021 10:09 AM  Cloudy, cool 7.11 11.46 4.7 4.3 0.a7 678 0.66 715.4
I5_16 SFAR 11/18/2021 10:23 AM Owercast, cool  8.04 10.96 926 155 0.053 6.57 0.6 715.7
I1S_11_SFSC 11/18/2021 11:30 AM Owercast, coal 3.6 11.52 &7 12.2 0.021 6.83 0.3 650.6

1512 _5C 11/18/2021 11:56 AM Owercast, cool  4.82 10.27 80.1 111 0.018 6.43 046 654.5

15 13 5C  11/18/202112:46 PM Overcast, cool  7.50 10.87 90.8 14.1 0.021 665 0.3 687.6

15 14 _5C  11/18/2021 1:21 PM Owvercast, cool  8.11 11.03 93.4 19.6 0.029 7.23 0.23 691.4
15 19 SFAR 11/19/2021 8:46 AM  Cloudy, cool 9.38 10.35 90.4 43 0.061 7.32 1.32 721.3
IS_18_SFAR 11/19/20219:41 AM Cloudy, cool 10,01 108 95.7 479 0.067 7.54 0.67 738.8
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_1_LL

@ SMUD

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
5/25/2021 11:25 AM Eric Clear, calm 41.1 123
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth {m) (C): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): [m5Sfem):
0.1 1191 8.9 82.4 6.6 0.009 6.13 0.1 605
1 1191 8.89 82.3 6.6 0.009 5.94 0.1 605
2 11.88 8.89 82.2 6.6 0.009 5.98 0.08 605
3 11.88 8.88 82.2 6.6 0.009 5.98 0.08 605
4 11.88 8.87 82.1 6.6 0.009 5.97 0.08 605
5 11.78 8.87 22 6.6 0.009 5.98 0.08 605
[3 11.79 8.87 81.9 6.6 0.009 5.93 0.09 605
7 11.72 8.87 81.8 6.6 0.009 5.05 012 605
& 11.32 8.93 818 6.5 0.009 59 01 BOS
9 11.12 8.93 81.2 6.5 0.009 5.84 0.07 605
10 10.92 8.97 81.2 6.4 0.009 5.74 0.09 605
11 10.7 .05 815 6.4 0.009 5.72 011 605
12 10.49 9.1 B8l6 6.4 0.009 5.67 0.1 605
13 10.4 9.12 B8l6 6.4 0.009 5.68 011 605
14 9.94 9.21 815 6.3 0.009 5.59 342 605
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RESERVOIR R_IS_2_LL

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

Site Type: Reservoir
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
Eric )
5/25/2021 12:1% PM Sommerauer Clear, windy 61.5 35.9
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth {m) (°C): Oxygen Oxygen (%): (S /cm): Conductance pH (s.u.): (NTU): (mmHg):
{rng_fLI: (mSfem):
1 11.28 9.05 82.6 6.5 0.009 6.51 0.06 G5
2 11.24 9.04 2.4 6.5 0.009 6.52 0.08 G5
3 11.24 9.03 2.4 6.5 0.009 6.52 0.09 G5
4 11.22 9.03 823 6.5 0.009 6.5 0.09 G5
5 11.23 9.02 82.2 6.5 0.009 6.45 0.07 G5
& 11.18 9.02 82.1 6.5 0.009 6.47 0.08 G5
7 1117 9.01 82 6.5 0.009 6.34 0.05 [0
8 11.00 .01 21.9 6.5 0.009 6.36 0.08 G605
9 11.09 9 21.7 6.5 0.009 6.36 0.08 &05
10 11.06 9 81.7 6.5 0.009 6.32 0.08 G5
11 11.01 599 8l.6 6.5 0.009 6.31 0.09 G5
12 9.92 9.18 815 6.3 0.009 6.23 0.09 G5
13 9.7 9.26 815 6.3 0.009 6.18 0.1 G5
14 9.56 9.29 1.4 6.2 0.009 6.08 0.12 G5
15 9.54 9.28 1.3 6.2 0.009 551 0.1 G5
16 9.37 9.28 209 6.2 0.009 5.7 0.14 G5
17 9.21 9.29 208 6.2 0.009 5.64 0.11 G5
18 9.23 9.29 209 6.2 0.009 5.62 0.12 [0
19 9.09 928 20.5 6.2 0.009 5.59 0.14 605
20 9.09 928 20.4 6.2 0.009 5.57 1.39 &05
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_3_LL

@ SMUD

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
5/25/2021 12:58 PM Erlc Cloudy, windy 48.1 29.1
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) (0): Oxygen Oxygen (%): (S /cm): Conductance pH (s.u.): (NTU): (mmHg):
{rng_fLI: (mSfem):
1 10.82 9.05 82.1 B4 0.009 6.68 0.06 G5
2 10.78 9.05 B2 B4 0.009 6.67 0.08 G5
3 10,77 9.05 B2 B4 0.009 6.58 0.1 G5
4 10,77 9.08 1.9 B4 0.009 6.61 0.08 G5
5 10.7 9.08 81.7 B4 0.009 6.59 0.09 G5
6 10.66 9.08 81.7 B4 0.009 6.55 0.08 G5
7 10.66 9.07 21.6 B4 0.009 6.56 0.09 [0
8 10.62 .07 215 B4 0.009 6.57 0.11 G605
E} 10.57 9.06 21.2 B4 0.009 6.55 0.12 &05
10 10.22 9.14 21.4 6.3 0.009 6.51 0.12 G5
11 10.14 9.15 1.4 6.3 0.009 6.44 0.12 G5
12 1011 9.15 1.3 6.3 0.009 6.36 0.11 G5
13 9.95 911 207 6.3 0.009 6.33 0.14 G5
14 9.82 9.15 207 6.3 0.009 6.32 0.13 G5
15 9.78 913 20.2 6.3 0.009 6.11 259.62 G5
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RESERVOIR R_IS_4_GC

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

Site Type: Reservoir
Instrument: Y51 EXD2
Water Depth Secchi
Date & Time Recorded By Weather ift.) Depth &
5/26/2021 3:10 PM Eric Cloudy, calm 25.1 16.5
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
[mg_fL]: (mSfem):
0.1 11.91 29 82.4 BB 0.009 B.13 0.1 605
1 11.91 2.29 823 BB 0.009 5.04 0.1 605
2 11.88 2.29 82.2 BB 0.009 5.98 0.08 605
3 11.88 B.28 82.2 BB 0.009 5.98 0.08 605
4 11.88 B.27 82.1 BB 0.009 5.97 0.08 605
5 11.78 B.27 82 6.6 0.009 5.98 0.08 G605
& 11.79 B.27 81.9 6.6 0.009 5.93 0.09 605
7 11.72 B.ET g1.8 6.6 0.009 5.05 012 B05
8 11.32 293 g1.8 6.5 0.009 59 0.1 B05
g9 1112 2.93 81.2 6.5 0.009 5.84 0.07 605
10 10.92 2.97 81.2 6.4 0.009 5.74 0.09 605
11 10.7 9.05 815 6.4 0.009 5.72 0.11 605
12 10.49 91 816 6.4 0.009 5.67 0.1 605
13 10.4 912 816 6.4 0.009 5.68 0.11 605
14 9.94 9.21 815 6.3 0.009 5.59 3.42 605
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Sacramento Municipal Utility District 7\ @
Upper American River Project |\©/ S M U D
FERC Project No. 2101 =

RESERVOIR R_IS_5_UVR

Site Type: Reservoir
Instrument: Y51 EXO2

Water Depth Secchi
Date & Time Recorded By Weather aeerDep ecch

{ft.) Depth (ft.)
5/19/2021 1:17 PM Eric Clear, windy 37.2 14.2
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 17.31 2.66 90.2 12 0.014 7.07 0.67 B36.5
1 17.3 2.66 90.2 12 0.014 7.08 0.7 B36.6
2 17.26 2.66 90.2 12 0.014 7.05 0.72 B36.7
3 17.26 2.66 90.1 12 0.014 7.05 0.69 B36.7
4 17.22 2.6b 89.9 12 0.014 7.04 0.68 B36.5
5 17.13 2.66 89.8 11.2 0.014 7.04 0.77 B36.7
6 17.12 2.65 89.7 11.2 0.014 701 0.54 636.6
7 17.05 264 go.3 11.2 0.014 7 0.45 636.7
8 15.8 269 87.9 12 0.015 6.95 0.5 B36.6
9 14.23 223 86.1 111 0.014 6.84 0.42 B36.5
10 12.66 297 84.6 a7 0.013 6.75 0.31 B36.6
11 11.77 5.05 84 0.2 0.012 B.62 0.42 B36.5
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A\ ® Sacramento Municipal Utility District
i@; S M U D Upper American River Project
=/ FERC Project No. 2101

RESERVOIR R_IS_6_UVR

Site Type: Reservoir
Instrument: Y5l EXO2

Water Depth Secchi
Date & Time Recorded By Weather aeerDep ecch

{ft.) Depth (ft.)
5/18/2021 1:56 PM Eric Clear, windy 115.0 17.6
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 16.94 2.66 89.4 11.7 0.014 6.99 0.57 B36.5
1 16.93 2.65 89.4 11.7 0.014 6.97 0.53 B36.5
2 1691 2.65 89.3 11.7 0.014 6.99 0.54 B36.6
3 16.87 2.65 89.2 116 0.014 7.02 0.53 B36.6
4 16.87 2.64 89.2 116 0.014 7.01 0.51 B36.8
5 16.75 2.66 89.2 116 0.014 7.01 0.54 636.5
& 13.86 9.60 92.8 10.5 0.013 6.97 0.42 636.6
7 13.70 964 93.0 10.4 0.012 6.95 0.42 636.7
8 1203 9.72 92.3 10.1 0.012 6.89 0.38 636.7
g9 1192 9.78 90.6 9.9 0.013 6.84 0.40 B36.7
10 1096 985 89.3 a7 0.013 6377 0.41 B36.6
11 10.86 984 89.0 a7 0.013 671 0.40 B36.7
12 10.32 583 87.8 0.6 0.013 B.70 0.37 B36.7
13 9.70 583 8e.7 4.5 0.013 6.68 0.36 B36.8
14 9.15 9.77 84.6 0.4 0.014 6.64 0.35 B36.7
15 8.71 9.72 835 9.3 0.014 B.56 0.34 B36.6
16 8.36 9.67 82.4 9.3 0.014 B.51 0.34 B36.6
17 7.78 9.68 81.3 9.2 0.014 6.51 0.26 636.6
18 7.68 9.65 80.9 9.2 0.014 6.46 0.24 B36.7
19 7.54 965 80.4 9.2 0.014 6.42 0.23 B36.6
20 717 963 79.6 91 n.014 6.44 0.23 B36.6
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_6_UVR

@ SMUD

Temperature Digsahued Dissolved  Conductivity Specitlc Turbidity Mercury
Depth (m) ¢} Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mS/em):

21 7.09 561 79.4 2.1 0.014 6.37 0.22 B36.6
22 7.07 5.60 79.2 2.1 0.014 6.39 0.21 636.7
23 6.88 5.55 78.4 2.1 0.014 6.25 0.23 636.7
24 6.59 948 774 9.1 0.014 6.25 0.21 B36.5
25 6.56 946 77.0 9.1 0.014 6.20 0.15 B36.8
26 6.48 944 76.7 91 0.014 6.13 0.19 B36.6
27 6.47 5.43 76.7 5.1 0.014 6.08 0.20 B36.6
28 6.46 542 76.5 2.1 0.014 6.10 0.17 B36.5
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RESERVOIR R_IS_7_UVR

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

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
5/19/2021 12:11 PM Eric Clear, windy 124.0 15.4
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 16.82 2.69 89.6 116 0.014 6.81 0.49 B36.4
1 16.81 2.69 89.6 11.6 0.014 6.86 0.44 B36.2
2 16.81 87 89.6 116 0.014 6.82 0.46 B36.4
3 16.79 8.7 89.6 11.6 0.014 6.84 0.46 B36.4
4 16.79 2.69 89.5 116 0.014 6.89 0.42 B36.4
5 16.77 2.69 89.5 11.6 0.014 6.76 0.44 636.5
6 16.74 2.69 89.4 116 0.014 6.79 0.46 636.5
7 16.61 B.72 89.6 115 0.014 6.81 0.47 6365
8 13.7 9.47 91.9 10.4 0.012 6.71 0.36 B36.6
9 12.42 965 a1 o7 0.013 6.63 0.32 B36.5
10 116 9.74 89.6 4.5 0.013 B.56 0.37 B36.5
11 11.27 969 883 9.3 0.013 6.49 0.33 B36.5
12 10.54 9.72 8.7 0.2 0.013 6.43 0.31 B36.5
13 10.39 969 Bb.b 9.1 0.013 6.39 0.31 B36.5
14 10.37 9.68 B8&.5 0.2 0.013 6.4 0.34 B36.5
15 9.72 9.63 8a.7 9 0.013 B.36 0.3 B36.6
16 9.62 961 84.3 9 0.013 6.33 0.32 636.5
17 9.04 9.54 823 29 0.013 6.27 0.29 636.5
18 8.45 a5 81 29 0.013 6.27 0.25 636.5
19 7.93 944 795 29 0.012 6.23 0.24 6365
0 7.74 9.42 79.2 &9 0013 B.24 0.24 B3G5
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_7_UVR

@ SMUD

Temperatura Dissaluasd Dissolved  Conductivity Specitlc Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mS/em):

21 7.4 9.4 78.6 2.9 0.013 6.2 0.22 636.5
22 7.37 536 77 2.9 0.013 6.21 0.22 636.5
23 713 536 773 2.9 0.014 6.17 0.24 636.5
24 7.07 935 771 29 0.014 6.2 0.21 B36.6
25 598 935 77 2.9 0.014 6.14 0.24 B36.5
26 5.99 934 76.9 29 0.014 6.16 0.24 B36.5
27 6.97 5.33 76.8 2.9 0.014 6.14 0.22 B36.4
28 6.95 533 6.7 2.9 0.014 6.14 0.22 B36.5
29 6.99 533 76.8 2.9 0.014 6.09 0.22 B36.5
30 6.92 532 76.6 2.9 0.014 5.95 0.21 B36.5
31 685 533 76.6 2.9 0.014 5591 0.27 B36.5
32 6.91 531 76.3 9 0.014 5.95 0.22 B36.5
33 667 532 76.4 9 0.014 5.95 0.22 636.6
34 6.7 531 76.1 9 0.014 5.98 0.24 636.5
35 664 5.32 76.1 El 0.014 5.98 0.15 B36.5
el 667 931 76 E} 0.014 5.99 0.23 B36.5
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RESERVOIR R_IS_8_UVR

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

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
5/18/2021 10:13 AM Eric Clear, breezy 243.0 27.7
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth {m) (°C): Oxygen Oxygen (%): (S /cm): Conductance pH (s.u.): (NTU): (mmHg):
{rng_fLI: (mSfem):
0.1 16.36 8.7 289 116 0.014 6.82 0.39 637
1 16.29 8.7 B8.8 115 0.014 B.91 0.36 B36.9
2 16.08 871 B85 115 0.014 6.97 0.38 6368
3 16.01 8.72 B8.4 115 0.014 6.98 0.36 6368
4 1594 8.72 B8.3 11.4 0.014 B.9& 0.34 6368
5 15 .84 8.72 28.2 11.4 0.014 6.97 0.39 636.7
[ 1579 8.7 B27.8 11.4 0.014 6.97 0.35 6368
7 1572 867 g27.9 11.3 0.014 6.96 0.38 6369
8 1294 986 a3 10.2 0.013 6.93 0.41 637
9 11.45 10.12 92.7 10.1 0.014 B.56 0.43 6369
10 11.02 10.11 91.3 10 0.014 B.4& 0.37 637.1
11 9.56 10.11 B8.6 a7 0.014 6.28 0.36 637.1
12 9.01 10.11 27.4 a5 0.014 6.22 0.33 637
13 8.61 10.08 B6.8 o4 0.014 6.15 0.29 637
14 8.02 10.02 24.6 43 0.014 6.0& 0.29 637
15 7.27 9.92 823 9.2 0.014 [ 0.26 637
16 7.11 988 2l.6 9.2 0.014 5.92 0.24 637
17 6.97 9.85 21.1 9.2 0.014 5.89 0.21 637
18 6.91 9.82 20.7 9.2 0.014 5.80 0.2 637
19 6.84 981 20.4 a1 0.014 5.88 0.23 637
20 6.76 978 801 a1 0014 5.88 0.23 (=3
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

RESERVOIR R_IS_8_UVR

@ SMUD

Temperature Dissalvasd Dissalved Conductivity Spectiic Turbidity Mercury
Depth (m) (c): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mSfem):
21 6.64 9.76 79.6 9.1 0.014 5.88 0.17 6369
22 6.59 9.76 75.6 91 0.014 5.87 0.17 6368
23 6.58 9.78 787 91 0.014 551 0.17 637
24 6.54 977 796 91 0.014 5.93 0.17 637
25 6.53 9.76 79.4 a1 0.014 5.92 0.16 637
26 6.51 973 79.2 a1 0.014 5.92 0.17 637
27 6.49 9.72 759.1 9.1 0.014 5.592 0.17 B36.7
28 6.45 971 T8.8 91 0.014 551 0.14 6368
29 6.39 9.74 79 9 0.014 5.92 0.16 G637
30 6.34 9.74 789 9 0.014 551 0.14 G637
31 6.3 9.71 78.6 9 0.014 5.9 0.15 6369
32 6.29 9.67 78.2 9 0.014 5.92 0.14 G637
33 6.26 9.66 78.1 9 0.014 5.92 0.16 6369
34 6.25 9.66 78 9 0.014 5.9 0.15 G637
35 6.23 9.65 75 El 0.014 5.592 0.18 637
36 6.22 965 7748 E} 0.014 .91 0.17 637
a7 6.21 964 7748 9 0.014 5.93 0.12 6368
38 6.19 9.64 TI8 9 0.014 5.52 0.15 6369
39 6.18 9.65 TI8 9 0.014 5.63 0.14 G637
40 6.17 9.65 TI8 9 0.014 5.63 0.18 G637
41 6.15 9.63 716 9 0.014 5.92 0.16 G637
42 6.15 961 715 9 0.014 5.54 0.14 G637
43 6.14 961 774 9 0.014 5.54 0.13 G637
44 6.14 9.5 774 9 0.014 5.594 0.15 6368
45 6.13 9.5 773 9 0.014 5.593 0.2 G637
46 6.12 9.58 77.2 E} 0.014 5.54 0.18 637
47 6.1 957 771 E} 0.014 5.93 0.13 637
48 6.08 855 T6.8 E} 0.014 5.93 0.14 G637
49 6.07 9.54 T6.8 9 0.014 5.52 0.16 G637

June 2022
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y— ® Sacramento Municipal Utility District
i@, S M U D Upper American River Project

FERC Project No. 2101

RESERVOIR R_IS_8_UVR

Temperature Dissalvasd Dissalved Conductivity Spectiic Turbidity Mercury
Depth (m) (c): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mSfem):

50 6.07 9.53 T6.7 9 0.014 5.92 0.15 637

51 6.06 9.52 766 9 0.014 5.51 0.14 G637

52 6.04 9.5 T6.4 E} 0.014 5.52 0.15 6369
53 6.04 9.49 76.3 E} 0.014 5.92 0.15 6368
54 6.04 948 76.3 E] 0.014 5.92 0.17 6368
55 6.04 9.47 T6.2 g9 0.014 5.94 0.14 6368
56 6.03 9.47 6.2 E] 0.014 5.593 0.13 B36.8
57 6.03 9.47 6.1 9 0.014 5.63 0.18 6368
58 6.02 9.46 76.1 9 0.014 5.594 0.16 B36.8
59 6.02 9.46 76 9 0.014 5.63 0.16 6368
i 6.02 9.45 759 9 0.014 5.594 0.15 B36.8
61 6.01 9.44 75.8 9 0.014 5.54 0.17 6368
62 6.01 9.43 75.8 9 0.014 5.93 0.17 6368
63 5.99 9.42 75.7 9 0.014 5.54 0.16 6368
G4 5.99 9.43 75.7 El 0.014 5.593 0.19 B36.8
[ 5.99 9.42 75.7 E} 0.014 5.94 0.17 1638
(15 5.99 942 75.7 9 0.014 5.93 0.17 6368
a7 5.99 9.42 75.6 9 0.014 5.63 0.17 6367
[ 5.99 9.4 75.4 9 0.014 5.63 1.19 6367
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_9_IHR

@ SMUD

Site Type: Reservolr
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
5/18/2021 1:06 PM Eric Clear, breezy 54.5 237
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 16.72 258 883 5.3 0.011 7.04 0.24 B27.2
1 16.68 2.59 8a.2 9.3 0.011 7.04 .31 B27.2
2 16.58 261 882 5.3 0.011 7.04 0.25 B27.2
3 1581 2.71 87.9 8.1 0.011 7.03 0.23 B27.2
4 15.45 2.81 88.2 28 0.011 7.03 0.29 B27.2
5 14.5 5.08 89.1 2.5 0.011 7.01 0.2 B27.2
6 14.2 5.16 89.3 23 0.01 6.99 0.27 627.2
7 13.35 528 886 .o 0.01 6.06 0.26 B27.2
8 13.16 9.2 876 .7 0.01 6.91 0.28 B27.2
9 12.44 517 86 7.4 0.01 6.82 0.25 B27.3
10 11.84 5.49 817 74 0.01 6.8 0.25 6274
11 11.21 5.65 8715 T4 0.01 6.8 0.27 B27.3
12 10.74 551 85.6 7.2 0.01 6.73 0.22 B27.3
13 10.15 5.44 835 71 0.01 6.64 0.26 B27.3
14 9.66 5.54 838 71 0.01 6.6 0.22 B27.3
15 895 5.59 829 7 0.01 6.58 0.25 6274
16 836 5.46 80.5 7.1 0.01 6.5 0.25 627.3
17 771 5.25 7.7 7.2 0.011 6.4 20.42 627.2
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RESERVOIR R_IS_10_IHR

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

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
5/18/2021 1:52 PM Eric Clear, hot 30.2 27.6
Sommerauer
Temperatura Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) ("): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mSfem):
0 16.12 2.64 87.7 9.3 0.011 7.06 0.25 B27.1
1 16.08 2.63 876 5.3 0.011 7.02 0.23 6271
2 16.03 2.63 875 9.3 0.011 7.02 0.3 B27.1
3 16.03 2.62 87.4 9.3 0.011 7.03 0.24 B27.1
4 1572 2.63 86.9 9.2 0.011 7.03 0.24 B27.2
5 15.45 2.67 86.9 9.2 0.011 7.02 0.24 627.1
6 15.2 28.77 87.3 9 0.011 7.02 0.26 B27.1
7 13.16 5.34 89 21 0.01 6.95 0.23 B27.1
8 1232 962 89.7 T8 0.01 688 0.21 6271
9 115 5.76 85.6 T.B 0.01 6.87 0.25 B27.2
10 10.22 10.02 85.5 T4 0.01 6.85 364 6271

June 2022
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Sacramento Municipal Utility District P~
Upper American River Project i\@/ S M U D
FERC Project No. 2101 =

RESERVOIR R_IS_11_IHR

Site Type: Reservoir
Instrument: Y51 EXO2

Water Depth Secchi

Date & Time Recorded By Weather g’r. ) Depth (ft.)

Eric
5/18/2021 11:33 AM  Sommerauer  Clear warm 90.0 321
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) (0): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
(mg/L): [mS/cm):
0 15.79 8.63 87.1 9.3 0.011 6.55 0.24 627.4
1 15.32 8.66 B86.7 9.2 0.011 6.5 0.22 627.4
2 15.11 8.69 6.4 9.1 0.011 649 0.32 627.5
3 151 8.69 B86.3 9.1 0.011 6.5 0.3 627.6
El 15.08 8.67 86.2 9.1 0.011 6.51 0.23 627.5
5 15.06 8.66 BE 9.1 0.011 648 0.3 627.5
& 15.02 8.66 86 9.1 0.011 6.47 0.3 627.6
7 126 9.74 91.7 2 0.011 611 0.26 627.6
8 11.74 10.01 92.4 2 0.011 602 0.25 627.6
9 10.8 10.17 92 7.8 0.011 6.02 0.26 627.5
10 9.62 10.37 91.1 7.6 0.011 6.03 0.26 627.5
11 8.61 10.43 89.7 7.5 0.011 5.93 0.26 627.4
12 8.1 10.39 88 7.4 0.011 5.88 0.23 627.4
13 7.59 10.2 851 7.4 0.011 58 0.27 627.5
14 7.2 10.01 B2.8 7.4 0.011 5.72 0.26 627.5
15 7.07 9.86 814 7.4 0.011 5.66 0.23 627.5
16 7.02 9.83 &0.9 7.4 0.011 5.62 0.23 627.5
17 6.96 9.73 80 7.4 0.011 5.6 0.25 627.4
18 6.95 9.69 79.7 7.4 0.011 5.58 0.22 627.4
19 6.93 9.68 79.6 7.4 0.011 5.58 0.22 6274
20 6.91 9.67 79.4 7.4 0.011 559 0.24 6275
June 2022 E-23
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P~ ® Sacramento Municipal Utility District
k@, S M U D Upper American River Project

FERC Project No. 2101

RESERVOIR R_IS_11_IHR

Temperature Diss ohanc! Dissolved Conductivity speciic Turbidity Mercury
Depth {m) ¢} Oxygen Oxygen (%): (1S /cm): Conductance pH (s.u.): (NTU): (mmHg):
[mg/L): [mS/cm):
21 6.88 9.6 789 7.4 0.011 5.55 0.23 627.4
22 6.85 9.57 78.5 7.4 0.011 5.58 0.22 627.4
23 6.84 9.55 78.3 7.4 0.011 5.58 0.24 627.4
24 6.82 9.51 7749 7.4 0.011 5.58 0.26 627.4
25 6.81 9.45 77.6 7.4 0.011 5.59 0.23 6274
26 6.8 9.43 773 7.4 0.011 5.58 0.22 6274
27 6.78 9.35 76.9 7.4 0.011 5.58 0.23 627.4
28 6.78 9.35 76.6 7.4 0.011 5.58 0.24 627.4
259 677 9.31 76.2 7.4 0.011 5.59 0.26 627.3
30 6.76 9.31 76.2 7.4 0.011 5.59 0.25 627.3
31 6.75 9.29 76 7.4 0.011 5.6 0.24 627.4
32 6.74 9.27 75.8 7.4 0.011 5.59 0.24 627.4
33 6.72 9.21 75.4 7.4 0.011 5.59 0.27 627.3
34 6.72 9.18 G27.3 7.4 0.011 5.58 0.36 627.4
E-24 June 2022
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No.

June 2022
Water Quality
Monitoring Report

@ SMUD

2101
RESERVOIR R_I5_12 IR
Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
5/26/2021 12:44 PM Bric Clear, calm 41.4 15.4
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0 14.65 5.21 80.6 116 0.015 7.03 0.46 650.3
1 13.7 5.29 85.5 11.4 0.015 7 0.4 B50.6
2 1357 5.27 85.1 11.3 0.015 6.94 0.31 B50.4
3 1351 893 85.3 11.3 0.015 6.95 0.35 B50.5
4 13.18 5.36 859.2 11.3 0.015 6.94 0.28 B50.4
5 12.32 5,33 87.1 11.2 0.015 6.82 0.3 B50.5
6 11.79 8913 85.7 11.1 0.015 6.72 0.31 B50.5
7 11.39 515 857 10.9 0.015 6.63 0.32 E50.5
8 11.07 525 84 11 0.015 6.52 0.42 E50.5
9 10.96 5,22 836 11 0.015 6.33 0.37 B50.5
10 10.81 5.32 84.1 10.8 0.015 6.24 0.37 B50.5
11 10.55 541 84.3 10.7 0.015 6.04 0.33 B50.6
12 10.28 541 835 10.7 0.015 5.97 0.37 B50.5
13 10.15 81 69.2 13.8 0.019 576 313.32 B50.5
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RESERVOIR R_IS_13_CR

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

E-26

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
5/26/2021 10:51 AM Eric Clear, calm 19.7 19.7
Sommerauer
Dissolved Specifie
Depth (m) Tem?;irl?ture Oxygen DE::;:::;I: C‘i:;;:‘:;h‘l' Conductance pH (s.u.): T;::‘S:w ;:‘:;:::
lmyl.}: [mS/cm):
0.1 1328 9.9 94.6 125 0.016 6.82 0.28 6869
1 13.03 9.93 94.4 12.4 0.016 6.85 0.3 686.9
2 1263 9.96 93.7 12.2 0.016 6.78 0.32 6869
3 12.42 10.01 93.8 12 0.016 6.68 0.32 686.9
4 1212 10.03 93.2 12 0.016 6.63 0.32 686.9
5 10.99 10.22 92.8 11.4 0.016 6.55 0.29 686.9
& 10,92 10.24 92.5 11.4 0.016 6.45 0.41 686.9
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

RESERVOIR R_IS_14_SC

June 2022
Water Quality
Monitoring Report

Site Type: Reservoir
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
5/20/2021 1:20 PM Bric Clear, windy 281 112
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 15.42 5.64 102.7 278 0.032 7.47 0.51 711.2
1 15.43 5.64 102.8 278 0.032 7.45 0.55 711.2
2 15.41 563 102.6 278 0.032 71.56 0.54 711.2
3 15.34 5.61 102.2 27.7 0.032 7.55 0.5 711.2
4 16.07 5.42 a5 25.5 0.031 7.3 0.52 711.2
5 15.08 5.34 92.7 24 0.03 7.08 0.59 711.2
6 14.71 9.4 92.7 236 0.029 7.11 0.51 711.2
7 14.45 5,19 92 233 0.0329 7.04 0.64 7112
8 14.42 518 918 232 0.0329 7.02 0.8 7112

@ SMUD
( )
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@ SMUD
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RESERVOIR R_IS_15_SC

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

Site Type: Reservoir
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
Eric
5/20/2021 12:10 PM  Sommerauer  Clear, windy 98.0 12.8
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0.1 17.97 5.59 101.3 273 0.031 743 0.37 7116
1 17.98 5.59 101.2 273 0.031 7.46 0.34 711.7
2 17.97 5.57 101 273 0.032 7.49 0.36 711.7
3 17.84 5.59 101 27.2 0.031 7.53 0.35 711.7
4 17.63 9.6 100.6 27 0.031 7.54 0.34 7116
5 16.38 548 97 26.1 0.031 7.25 0.4 711.6
6 16 539 951 253 0.031 7.12 0.4 711.7
7 15.89 8.3 93.9 25.8 0.031 7.04 0.43 7115
8 15.72 921 926 256 0.031 7.03 0.45 711.7
9 15.64 518 92.2 25.5 0.031 7 0.44 711.7
10 15.47 514 916 253 0.031 6.99 0.46 711.7
11 15.39 514 91.4 253 0.031 6.97 0.38 711.7
12 15.32 5.08 90.6 24.5 0.03 6.91 0.37 711.7
13 15.25 5.03 a0 24.2 0.03 6.92 0.43 711.7
14 15.08 295 88.9 23.7 0.029 6.9 0.38 7116
15 15.03 B892 B88.5 23.5 0.029 6.88 0.34 711.7
16 14.95 291 B88.3 23.4 0.029 6.88 0.34 711.7
17 14.85 289 87.9 23.3 0.029 6.87 0.36 711.7
18 14.81 287 87.6 23.2 0.029 6.84 0.32 711.7
19 14.78 229 87.8 232 0.029 6.8 0.48 711.7
20 14.71 291 87.8 23 0.029 6.24 0.41 711.7
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_15_SC

@ SMUD

Temperatura Digsahued Dissolved  Conductivity Specitlc Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mS/em):

21 14.68 B892 87.8 23.2 0.029 6.84 0.47 711.7
22 14.61 392 BT 23.2 0.029 6.82 0.42 711.7
23 14.61 293 87.8 23.2 0.029 6.84 0.43 711.7
24 14.57 291 87.4 233 0.029 6.82 0.48 711.7
25 14.53 B.27 87.1 233 0.029 6.79 0.5 711.7
26 14.48 286 B86.9 233 0.029 6.81 0.46 7117
27 14.48 285 B86.7 23.3 0.029 6.73 0.45 711.7
28 14.41 8.37 813 251 0.031 6.65 127.5 711.7
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RESERVOIR R_IS_1_LL

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

Site Type: Reservoir
Instrument: Y5 EXO2
Water Depth Secchi
Date & Time Recorded By Weather it Depth (ft.)
10/19/2021 10:55 AM CTB Clear, cool 55.3 265
Temperature Dissahnec Dissolved Conductivity Spactiic Turbidity Mereury
Depth (m) 0): Oxygen Oxygen (%): (uS/em): Conductance pH (s.u.): (NTU): (mmHe):
|mgL}: (mSfem):
i} 11.74 821 75.7 7.6 0.01 6.37 017 6029
1 11.73 8.2 75.6 7.6 0.01 6.31 017 6029
2 11.71 8.19 75.5 716 0.01 6.26 0.23 6029
3 11.66 8.19 75.4 7.6 0.01 6.24 0.22 6029
4 11.62 8.15 75.3 7.5 0.01 6.21 0.25 6029
5 11.62 8.15 75.3 7.6 0.01 618 0.26 602.9
[ 11.61 8.18 75.3 7.6 0.01 6.15 0.24 602.9
7 11.61 8.18 75.2 7.6 0.01 6.09 0.22 602.9
B 11.61 8.18 75.2 7.5 0.01 6.1 0.24 602.9
9 11.58 8.17 75.1 7.5 0.01 6.11 0.21 602.9
10 11.58 8.17 75.1 7.5 0.01 6.09 0.2 602.9
11 11.54 8.16 74.9 7.5 0.01 6.09 0.25 602.9
12 11.57 8.17 75 7.5 0.01 6.08 022 6029
13 11.53 8.14 74.7 7.5 0.01 5.09 0.24 602.9
14 11.53 8.13 746 75 0.01 605 021 6029
15 11.52 8.12 746 7.5 0.01 6.04 0.24 6029
16 11.52 8.12 74.5 7.5 0.01 6.04 0.23 602.9
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Sacramento Municipal Utility District A~ @
Upper American River Project |\©/ S M U D

FERC Project No. 2101

RESERVOIR R_IS_2_LL

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
10/18/2021 11:57 AM Eric Clear, cool 45.9 6.5
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth {m) (°C): Oxygen Oxygen (%): (S /cm): Conductance pH (s.u.): (NTU): (mmHg):
{rng_fLI: (mSfem):
0 11.87 812 75.1 16 0.01 B.41 0.21 B02.7
1 11.87 812 75.1 16 0.01 6.57 0.22 B02.7
2 11.84 812 75 16 0.01 6.59 0.2 B02.7
3 1185 811 75 16 0.01 6.58 0.2 B02.7
4 11.84 811 75 7.76 D.01 6.57 0.2 B02.7
5 1181 811 75 76 D.01 6.68 0.21 602.7
[ 118 811 74.9 76 D.01 6.68 0.21 602.7
7 11.76 812 74.9 76 0.01 6.72 0.22 B02.7
8 11.75 812 749 16 0.01 6.6E 0.16 6027
9 11.74 812 74.9 75 0.01 b.68 0.23 B02.7
10 11.74 812 T4.8 16 0.01 6.73 0.22 B02.7
11 11.73 811 T4.8 75 0.01 b.62 0.18 B02.7
12 11.7 812 T4.8 75 0.01 b.6E 0.23 B02.7
13 11.7 812 T4.8 75 0.01 B.62 0.19 B02.7
June 2022 E-31
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RESERVOIR R_IS_3_LL

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

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
10/19/2021 12:45 PM Eric Clear, cool 465 5.6
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) (0): Oxygen Oxygen (%): (S /cm): Conductance pH (s.u.): (NTU): (mmHg):
(mg/L): {mS,/cm):
0 11.78 519 756 7.6 0.01 6.2 0.2 B02.4
1 11.73 5.19 75.6 7.6 0.01 6.77 0.22 B02.4
2 11.76 519 755 75 0.01 6.72 0.21 B02.4
3 11.74 5.18 75.4 7.5 0.01 6.72 0.21 B02.4
4 11.5% 517 751 75 0.01 6.73 0.23 BO2.4
5 11.58 517 75 7.5 0.01 6.68 0.23 B02.4
6 11.55 5.16 75 75 0.01 6.72 0.18 B02.4
7 11.54 8.16 74.9 7.5 0.01 6.7 0.22 B02.4
8 11.54 816 74.9 7.5 0.01 6.69 0.23 BO02.4
9 1152 5.16 74.9 75 0.01 6.65 0.18 B02.4
10 11.5 5.16 748 75 0.01 6.69 0.2 B02.4
11 11.48 5.16 748 75 0.01 6.66 0.2 B02.4
12 11.46 5.16 748 75 0.01 6.65 0.25 B02.4
13 11.42 5.16 747 75 0.01 6.64 0.2 B02.4
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Site Type: Reservoir
Instrument: Y5l EXO2

RESERVOIR R_IS_4_GC

Water Depth Secchi

Date & Time Recorded By Weather ift.) Depth &
10/22/2021 12:52 PM Eric Rain 23.3 233
Sommerauer
Temperature Dissolved Dissolved  Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
[mg_fL]: (mSfem):
0 11.27 9.06 82.7 9.5 0.013 7.04 0.05 629.2
1 11.32 2.99 82.2 9.5 0.013 6.86 0.07 629.2
2 11.31 2.97 82 9.5 0.013 6.75 0.02 629.2
3 11.3 2.96 81.8 9.5 0.013 B.65 0.02 629.2
4 11.12 2.94 81.2 9.6 0.013 B.56 0.01 629.2
5 1071 2.93 80.4 9.8 0.013 6.52 0.06 629.2
& 1019 2.95 79.6 9.9 0.014 6.46 0.04 629.2
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RESERVOIR R_IS_6_UVR

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

Site Type: Reservoir
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
10/18/2021 12:10 PM Eric Clear, cold 449 117
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0 1488 2.01 79.2 123 0.023 6.71 0.48 639
1 14.89 a 79.1 123 0.023 6.74 0.44 639
2 1483 a 79.1 132 0.023 6.77 0.47 639
3 1481 a 79 132 0.023 6.77 0.44 639
4 14.8 8 79 18.2 0.023 6.78 0.5 639
5 14.8 8 79 12.2 0.023 6.78 0.45 639
& 14.79 7.99 789 18.2 0.023 6.77 0.47 639
7 14.78 7.08 78.8 182 0.023 677 0.46 639
a 14.78 7.96 786 182 0.023 6.76 0.42 639
9 14.78 7.85 785 132 0.023 6.76 0.46 639
10 1477 7.85 78.4 132 0.023 6.75 0.43 639
11 14.76 7.94 78.4 132 0.023 6.73 0.4 639
12 14.76 7.94 78.3 132 0.023 6.74 0.4 £359.1
13 14.74 7.92 781 132 0.023 6.74 0.48 639
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Sacramento Municipal Utility District P~
Upper American River Project i\@/ S M U D
FERC Project No. 2101 =

RESERVOIR R_IS_7_UVR

Site Type: Reservoir
Instrument: Y51 EXO2

Water Depth Secchi
Date & Time Recorded By Weather aeerDep ecch

{ft.) Depth (ft.)
10/18/2021 1:24 PM Eric Clear, calm 75 12.2
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
{mgﬂl: (mS/fem):
0 14.99 4 79.3 13.6 0.023 6.73 0.5 639
1 14.93 7.99 79.1 136 0.023 6.7 0.53 639
2 14.87 7.99 79 135 0.023 6.71 0.55 639
3 14.85 7.99 789 135 0.023 6.7 0.6 636
4 14.82 7.99 789 135 0.023 6.72 0.56 639
5 14.8 7.99 789 1285 0.023 6.7 0.59 639
6 14.78 8 789 12.5 0.023 6.73 0.58 639
7 14.74 7.98 78.7 18.5 0.023 6.72 0.65 639
B 14.72 7.97 78.5 18.5 0.023 6.71 0.67 639
g 14.72 7.96 785 185 0.023 6.72 0.66 639
10 14.71 7.96 785 135 0.023 6.71 0.68 639
11 14.7 7.96 785 135 0.023 6.72 0.7 639
12 14.68 7.96 78.4 135 0.023 6.7 0.62 639
13 14.66 7.85 78.3 135 0.023 6.71 0.68 639
14 14.62 7.96 78.3 12.4 0.023 6.71 0.65 639
15 14.62 7.96 78.3 12.4 0.023 6.7 0.69 639
16 14.62 7.97 783 12.4 0.023 6.67 0.66 639
17 14.62 7.97 78.4 12.4 0.023 6.7 0.66 639
18 14.62 7.97 78.4 12.4 0.023 6.69 0.69 639
19 14.62 7.97 78.4 12.4 0.023 6.69 0.65 639
20 14.61 7.97 78.4 124 0.023 6.7 0.67 639
21 1461 797 78.4 18.4 0.023 6.69 0.76 639
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y— ® Sacramento Municipal Utility District
i@, S M U D Upper American River Project

FERC Project No. 2101

RESERVOIR R_IS_8_UVR

Site Type: Reservoir
Instrument: Y5l EXO2
Water Depth Secchi
Date & Time Recorded By Weather aser Dep y

fft.) Depth (ft.)

Emily Cloudy, cold -

10/18/2021 10:26 AM Applequist ats 185 115
Depth (m) Temppere‘\ture n;::;:id Dissolved ‘ Eundu:tlvft\r Eo::flf:ltg;ce pH (s.u.): Turbidity Mer:un.l‘
{°C): {l'ﬁE_fLII Oxygen (%): [1Sfem): (mS/cm): [NTU): [mmHg):

0 14.76 7.73 76.2 13.2 0.023 6.72 0.25 6389
1 1478 1.72 T6.2 18.2 0.023 6.73 0.23 6389
2 14.77 1.72 T6.2 18.2 0.023 6.72 0.32 6389
3 14.77 1.72 T6.2 18.2 0.023 6.7 0.3 6389
4 14.77 1.72 T6.2 18.2 0.023 6.7 0.3 6389
5 14.76 7.71 761 18.2 0.023 6.71 0.29 6389
[ 14.76 7.71 76 18.2 0.023 6.7 0.32 639

7 1476 7.7 76 18.2 0.023 6.62 0.29 6389
8 14.75 7.3 759 18.2 0.023 6.7 0.3 639

9 14.75 7.69 754 182 0.023 6.6E 0.29 BIB9S
10 1475 7.69 75.8 18.2 0.023 b.62 0.3 6389
11 1475 7.68 75.8 18.2 0.023 b.62 0.3 6389
12 1475 7.68 75.8 18.2 0.023 b.6E 0.31 6389
13 1475 7.68 75.8 18.2 0.023 b.68 0.3 639

14 14.74 7.68 75.7 18.2 0.023 b.6E 0.28 639

15 14.74 7.68 75.7 18.2 0.023 B.65 0.37 6389
16 14.74 T.67 75.6 18.2 0.023 B.65 0.28 6389
17 14.74 7.67 75.6 18.2 0.023 6.64 0.34 6389
18 14.73 7.67 75.6 18.2 0.023 6.64 0.31 6389
19 14.73 7.66 75.6 18.2 0.023 6.62 0.31 639.1
20 14.73 7.66 75.5 182 0.023 6.62 0.28 6391
21 14.72 765 75.4 182 0.023 6.63 0.31 (L]

E-36 June 2022

Water Quality
Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

RESERVOIR R_IS_8_UVR

@ SMUD

Temperature Dissalvasd Dissalved Conductivity Spectiic Turbidity Mercury
Depth (m) (c): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mSfem):
22 14.7 764 75.2 18.2 0.023 6.63 0.26 639.1
23 14 66 7.5 T4.8 18.1 0.023 6.6 0.31 G639
24 14 .66 7.559 T4.7 181 0.023 6.58 0.32 639
25 1458 7.54 741 179 0.022 6.57 0.33 639.1
26 14 46 746 73 17.7 0.022 6.54 0.28 539
27 13.2 684 B5.1 156 0.0z 6.32 0.04 539
28 12.06 6.7 62.3 14.7 0.02 6.14 0.03 639
29 11.82 6.75 G2.4 14.6 0.019 6.12 0.03 639
30 11.45 683 62.7 14.4 0.019 6.11 0.01 639
31 111 6.93 63 14.2 0.019 6.08 0.02 639
32 11.01 6.94 62.9 14.1 0.019 6.0& 0.04 639
33 10.72 689 62 14 0.019 5.56 0.01 639
34 10.52 691 62.1 139 0.019 5.97 0.05 639.1
35 10.33 6.9 G1.6 139 0.019 5.99 0.02 G639
36 10.23 6.9 61.5 139 0.019 5.82 0.01 639.1
37 101 686 &0.8 139 0.019 5.28 0.01 G639
38 9.99 6.82 604 139 0.019 5.83 0.01 6391
39 9.86 6.63 58.5 139 0.02 5.65 0.02 G639
40 9.72 6.52 56.8 14.1 0.02 5.54 0.12 B389
41 9.41 6.08 53 14.1 0.02 5.45 0.19 639
42 9.24 583 50.7 14.2 0.02 5.33 0.12 639
43 9 5.7 45.3 14.1 0.02 5.27 0.1 639
44 B.85 5.64 48.5 14.1 0.02 5.24 0.1 B389
45 B8.74 5.6 48.1 14.1 0.0z 5.23 0.11 639
46 B.45 554 47.3 14 0.0z 5.23 0.09 G639
47 8.26 551 468 139 0.0z 5.22 0.07 635.1
48 8.17 5.5 466 139 0.0z .21 0.04 639.1
49 7.83 554 467 138 0.02 521 0.07 G639
50 7.58 559 468 136 0.02 5.2 551 G639
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A\ ® Sacramento Municipal Utility District
i@; S M U D Upper American River Project
=/ FERC Project No. 2101

RESERVOIR R_IS_9_IHR

Site Type: Reservolr
Instrument: Y51 EXO2

Water Depth Secchi
Date & Time Recorded By Weather aeerDep ecch

{ft.) Depth (ft.)
10/20/2021 10:24 AM Eric Breezy, 70 207
Sommerauer overcast
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0 13.38 7.98 76.4 101 0.013 6.73 0.24 B27.8
1 13.39 7.97 76.3 10 0.013 6.6 0.25 6278
2 1339 7.97 76.3 101 0.013 6.55 0.22 B27.8
3 1338 7.97 76.2 10 0.013 6.52 0.22 6278
o 13.37 7.96 T6.2 10 0.013 B.49 0.2 G278
5 13.37 7.96 6.2 10 0.013 6641 0.22 G278
[ 13.35 7.94 76 10 0.013 6.4 0.21 G278
7 13.35 7.94 75.9 10 0.013 6.4 0.25 B27.8
8 13.33 7.92 75.7 10 0.013 6.38 0.23 627.8
9 13.33 7.92 75.7 10 0.013 6.37 0.25 B27.8
11 13.32 7.91 75.6 10 0.013 6.35 0.25 B27.8
11 13.32 748 75.5 10 0.013 6.36 0.25 B27.8
12 1331 748 75.5 10 0.013 6.32 0.29 B27.8
13 1331 7.91 75.6 10 0.013 6.34 0.24 B27.8
14 13.29 748 75.5 10 0.013 6.33 0.25 B27.8
15 13.24 7.83 4.7 10 0.013 B.32 0.25 G278
16 13.04 71.56 716 10.1 0.013 6.26 0.26 G278
17 12.32 ] 55.7 10.1 0.013 5.94 0.38 G278
18 9.73 1.62 14 10.7 0.015 5.48 0.75 G278
19 9.02 1.01 BB 11 0.016 5.4 1.26 627.8
20 5.66 0.57 4.9 11.5 0.017 5.4 1.48 6278
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Sacramento Municipal Utility District 7\ @
Upper American River Project |© S M U D

FERC Project No. 2101

RESERVOIR R_IS_10_IHR

Site Type: Reservoir
Instrument: Y51 EXD2

Water Depth Secchi
Date & Time Recorded By Weather er L ap ecen

{ft.) Depth (ft.)
10/20/2021 9:57 AM Eric Overcast, 27.7 245
Sommerauer breezy
Temperature Digsahued Dissolved  Conductivity Specitlc Turbidity Mercury
Depth (m) (°c): Oxygen Oxygen (%): (uS/em): Conductance pH [s.u.): (NTU): (mmHg):
{mg_le: (mSfem):
0 13.34 2.04 76.9 10 0.013 6.6 0.19 B27.6
1 13.34 2.04 76.8 10 0.013 6.44 0.23 B27.6
2 13.35 2.03 76.8 10 0.013 6.35 0.18 627.6
3 13.35 2.03 76.8 10 0.013 6.35 0.22 627.6
4 13.35 203 768 10 0.013 6.32 0.21 BE27.6
5 13.34 2.03 7e.B 10 0.013 6.25 0.25 B27.6
6 13.34 2.03 76.8 10 0.023 6.3 0.22 B27.6
7 13.34 2.02 6.7 10 0.013 6.29 0.18 6276
8 13.33 2.01 76.5 10 0.013 6.29 0.2 6276
9 13.33 a 76.5 10 0.013 6.32 0.21 6276
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A\ ® Sacramento Municipal Utility District
i@; S M U D Upper American River Project
=/ FERC Project No. 2101

RESERVOIR R_IS_11_IHR

Site Type: Reservoir
Instrument: Y51 EXO2

Water Depth Secchi

Date & Time Recorded By Weather g’r. ) Depth (ft.)

10/20/2021 8:52 AM Eric Overcast, calm 66 339
Sommerauer
Depth (m) Tempﬂerature Dg::gl:id Dissolved  Conductivity m::sif;i:e pH (s.u.): Turbidity Mercury
("C): (me/L): Oxygen (%): {uSfem): (mS/em): {NTU): [mmHg):
0 13.2 8.09 77.1 9.9 0.013 6.73 0.28 0627.5
1 132 8.05 76.7 9.9 0.013 6.54 0.16 08275
2 132 8.04 76.7 9.9 0.013 6.47 0.22 6275
3 132 8.03 76.6 9.9 0.013 6.4 0.23 08275
4 132 8.03 76.6 9.9 0.013 6.35 0.23 6275
5 132 8.03 76.6 9.9 0.013 6.31 0.24 0827.5
& 13.2 8.03 76.6 9.9 0.013 6.26 0.2 627.5
7 132 8.02 76.5 9.9 0.013 6.19 0.19 627.5
8 132 £8.02 76.5 9.9 0.013 6.16 0.19 6275
g9 132 £8.02 76.5 9.9 0.013 614 0.25 6275
10 132 8.02 76.5 9.9 0.013 6.13 0.22 6275
11 132 8.01 76.4 9.9 0.013 6.1 0.24 08275
12 132 8.01 76.4 9.9 0.013 6.08 0.22 08275
13 132 8.01 76.4 9.9 0.013 6.07 0.22 08275
14 132 8.01 76.4 9.9 0.013 6.07 0.23 08275
15 132 8 76.3 9.9 0.013 6.05 0.25 08275
16 132 8 76.3 9.9 0.013 6.05 0.24 0827.5
17 12.45 7.43 70.2 9.8 0.013 5.93 0.21 627.5
18 9.24 5.23 45.3 8.8 0.013 5.17 0.28 627.5
19 8.82 4.72 40.6 8.7 0.013 4.96 0.48 627.5
20 8.47 4.66 198 85 0.012 4.93 0.54 6275
21 8.28 4.5 38.3 8.5 0.013 489 n.41 6275
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Sacramento Municipal Utility District A~ ®
Upper American River Project |\©/ S M U D
FERC Project No. 2101 =

RESERVOIR R_IS_12_JR

Site Type: Reservoir
Instrument: Y51 EXO2

Water Depth Secchi
Date & Time Recorded By Weather aeerDep ecch

{ft.) Depth (ft.)
10/22/2021 2:50 PM Eric Rain 53.8 20.4
Sommerauer
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0 9.97 988 875 10.7 0.015 6.08 0.13 629.2
1 9.95 989 875 10.7 0.015 6.1 0.07 B47.6
2 9.89 591 8.6 10.8 0.015 6.15 0.07 647.6
3 9.77 99 87.2 10.8 0.015 B.13 0.05 B47.6
4 9.64 989 86.9 10.8 0.015 6.12 0.05 B47.6
5 9.59 9.89 B86.8 10.8 0.015 6.13 0.06 647.6
6 9.51 9.88 86.5 10.8 0.015 6.14 0.03 647.6
7 9.43 987 56.2 10.8 0.015 6.1 0.05 647.6
8 9.31 984 85.7 10.8 0.015 6.08 0.06 6476
9 9.24 981 85.3 10.8 0.015 6.12 0.04 647.6
10 9.22 o8 85.2 10.8 0.015 6.11 0.05 647.6
11 9.07 9.72 84.2 10.7 0.015 6.08 0.07 647.6
12 9.03 a7 839 10.7 0.015 6.01 0.04 647.6
13 8.98 966 835 10.8 0.2816 5.92 0.01 647.6
14 8.94 962 83 10.8 0.016 5.85 0.05 647.6
15 89 9.58 82.7 10.9 0.016 5.81 0.03 B47.6
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RESERVOIR R_IS_13_CR

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft.) Depth (ft.)
10/22/2021 10:30 AM Eric Rainy 25.1 206
Sommerauer
Dissolved Specifie
Depth (m) Tem?;irl?ture Oxygen DE::;:::;I: C‘i:;;:‘:;h‘l' Conductance pH (s.u.): T;::‘S:w ;:‘:;:::
lmyl.}: [mS/cm):
0 1041 10.31 91.6 125 0.017 6.77 0 715
1 1013 10.32 91.7 12.4 0.017 6.48 0 715
2 10.05 10.35 91.8 123 0.017 6.24 0 715
3 9.95 10.36 91.7 12.3 0.017 6.2 0 715
4 9.78 10.41 91.8 121 0.017 6.16 o 715
5 9.64 10.46 91.9 11.9 0.017 6.12 0 715
& 9.51 10.44 91.4 11.7 0.017 6.07 o 715
7 9.47 10.36 90.6 11.6 0.016 6.01 o 715
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Site Type: Reservoir
Instrument: Y51 EXO2

RESERVOIR R_IS_14_SC

Water Depth Secchi

Date & Time Recorded B Weather
Y () Depth (ft.)
10/21/2021 2:47 PM Bric Overcast 203 203
Sommerauer
Dissolved Specifi
Temperature ssolve Dissolved  Conductivity pacie Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
i [mg/L): i ' {mS/em): : i
0 14.03 938 a1 255 0.032 6.97 0.11 715.7
1 13.45 928 89 25.1 0.032 B.91 0.16 715.7
2 13.38 928 8a.8 25 0.032 6.85 0.15 715
3 10.96 1051 95.3 205 0.028 6.88 0.27 715
4 9.95 10.81 95.7 18.9 0.027 6.82 0.28 715
5 9.87 10.88 96.1 13.8 0.026 6.78 0.35 715
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RESERVOIR R_IS_15_SC

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

Site Type: Reservoir
Instrument: Y51 EXO2
Water Depth Secchi
Date & Time Recorded By Weather (ft) Depth (ft.)
10/21/2021 1:37 PM Bric Overcast, 117 20
Sommerauer drizzle
Temperature Dissolved Dissolved Conductivity Specific Turbidity Mercury
Depth (m) ("C): Oxygen Oxygen (%): (uS/cm): Conductance pH (s.u.): (NTU): (mmHg):
{mg_fLI: (mS/fem):
0 1363 5.29 85.5 25 0.032 6.94 0.12 7157
1 13.33 5.26 88.5 24.9 0.032 6.89 0.2 715.7
2 13.23 5.24 881 24.8 0.032 6.87 0.16 7157
3 13.19 5.22 87.9 248 0.032 6.84 0.2 715.7
4 13.16 9.21 817 24.7 0.032 6.81 0.26 715.7
5 13.13 9.19 87.5 24.7 0.032 6.8 0.17 715.7
6 13.13 5.18 8713 24.7 0.032 6.77 0.22 715.7
7 13.08 5.16 87 246 0.032 6.75 0.26 7157
8 13 86 5.03 854 25 0.033 6.72 0.24 7157
9 1281 2.97 84.8 253 0.033 6.68 0.23 7157
10 1268 2.85 84.4 25 0.033 6.66 0.25 7157
11 1263 293 84 24.7 0.032 6.62 0.26 7157
12 126 288 835 24.8 0.032 6.57 0.32 7157
13 1256 2.85 831 25 0.033 6.53 0.3 7157
14 1251 2.83 828 25 0.033 6.48 .35 7157
15 12.46 88 825 251 0.033 6.47 0.42 715.7
16 12.42 2.86 831 25.6 0.034 6.44 0.39 715.7
17 12.39 2.96 835 26 0.034 6.45 0.37 715.7
18 12.35 5.07 84.9 26.4 0.035 6.46 0.35 715.7
19 1338 518 857 6.8 0.035 6.48 0.23 7157
20 1237 921 86 6.7 0.035 6.49 0.37 7157
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

June 2022
Water Quality
Monitoring Report

RESERVOIR R_IS_15_SC

@ SMUD

Temperatura Dissaluasd Dissolved  Conductivity Specitlc Turbidity Mercury
Depth (m) (°C): Oxygen Oxygen (%): (uS/cm): Conductance pH [s.u.): (NTU): (mmHg):
(mg/L): (mS/em):

21 12.24 5.25 B86.3 26.6 0.035 6.5 0.33 715.7
22 12.23 5.27 BB.S 25 0.034 6.48 0.32 715.7
23 12.21 531 86.% 25 0.032 6.47 0.35 715.7
24 1217 939 875 24.4 0.032 6.49 0.32 715.7
25 12,13 946 B8 24.1 0.032 6.48 0.28 715.7
26 12.08 a5 83.4 24 0.032 6.47 0.26 715.7
27 12 5.57 88.9 23.8 0.032 6.46 0.4 715.7
28 1191 563 88.2 23.7 0.032 6.45 0.4 715.7
29 11.84 568 88.5 23.5 0.031 6.43 0.47 715.7
30 11.67 5.79 90.2 231 0.031 6.42 0.47 715.7
31 11.61 583 90.5 23.1 0.031 6.39 0.61 715.7
32 11.55 G587 90.7 23 0.031 6.36 0.57 715.7
33 11.5 589 90.7 23 0.031 6.24 0.7 715.7
34 11.44 589 90.6 22.8 0.031 6.22 218 715.7
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Sacramento Municipal Utility District 2\ S M U D
Upper American River Project /

FERC Project No. 2101
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June 2022 F-1
Water Quality
Monitoring Report



@ SMUD

F-2

Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

E=

Stillwater Scignc:s

pel of L
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: _UARP/LE W@ - wiwrer 10w
uniti: YS! Exo™
Sampling Event Date(s): L/iol1otr 9 1mitery
PRE-SAMPLING CALIBRATION
Date and time 29I 8615 HName EBL £ JopMERAIE(R
'_Fstramel:er Std. Std. Pre-Cal Post-Cal MNotes
Value Temp Value Value
(°C)
Cond [uS/cm @ 25¢C) | 1,000 T 1603 Jodh
Cond (uS/cm @ 25¢C) | 1,413 [N — TR
DO%)  ~9Y Ay L. lob, 1 93.§
DO (mg/L)* ~%.\ [V T 6.6 - 9. 04 Check salbility able*
_pH4 pH4 1.0 Y.04 Y.00 VT oo Mo,
pH7 pH? 17.5 111 <3.03 P
pH 10 pH 10 1S [toa§ 16,10
Turhidity &b 111.L |a.b9 6.0
Turbidity LM NENEEYT L.H D

POST-SAMPLING CALIBRATION CHECK
Date and time 2 J160/1) 16 30 Name ER1L SeMMERMIER

Parameter Std. | Std. Post- | Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling "“" Value Code?
(] Value i
Cond (uS/cm @ 25°C) | 1.000 | 18 ,3) | 980 N A
Cond (uS/cm @ 25°C) | 1,413 | 17,08 | 1384 N A
D0 (%) ~94 (13,90 | 94.¢ N A w49 2.9
*D0 [mg/L] ~A~RA | 13,70 d‘_ £ n B Check sovehitity toble*
pH4 pH4 117.4f | 3.98 N A
pH 7 pH? [11.92. |7.0f% N A
pH 10 pH10 |y,227 | [p.oe N 2
Turbidity 0.8 | 123 | 5,01 N 7{.
Turbidity vy (b [ 17,16 »~
1 See Table 1
Table 1: Measurement Juality Dbjectives - comparisons are hetwesn Post-sampling Value and Post-calibration Value
Parametsr Units Accept Qualify Reject
Diszolved oxygen sam?gtinn = 5% = 5% and = 10% = 10%
Conductivity us/cm 5 5% > 50 and = 15% = 15%
pH S <02 =02and = 0.5 ={.5
Turbidity NTU 550 = 5% and £ 10% = 10%
Ver. 01,/ 2014
June 2022 F-3

Water Quality
Monitoring Report



@ SMUD

F-4

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

prLof 2

&=
Stillwater Schences
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: __ VARP/CB w6 ‘WinTig Loln

Unit 1D: Ysu

gxo*

Sampling Event Date(s): =/@/Lo21 <) 1/11 /2021

PRE-SAMPLING CALIBRATION

Date and time L8 [1s4  17l0% Mame_ER ;. SommERAEE
Parameter Sud. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
[}
Cond (uS/em @ 25°C) | 1,000 1§37 | 997 I
Cond (uS/em @ 25°C) | 1,413 ~ T13.3 ._Q_H’_
DO (%) ~ay 17.% | 13.8 3.F
DO [mg/L)* R 1.1 - «0OM Chack sohebiliy table®
pH4 pH4 €3 3.41 Yoo
pH 7 pH 7 183 J.06 .03
pH 10 pHi0 |81 la. |1 jo.C%
Turbidity o.6 Ly -0,08 [N T]
Turbidicy [ 1.9 | LO.0 LAk Le
POST-SAMPLING CALIERATION CHECK
Date and time "L/1 /2opn 1530 Name ERIC Sommgp AV ER
| Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | V&5 Value Coder
ru.c] Value ar Mo?
| Cond (uS/cm @25°C) | 1000 J5.67 | 99k ~ &
Cond (uS/em @ 25°C) | 1413 [,1T |ivoy W A
DO (%) ~mysd (13,70 | el | A A [ ]eb. 6 E_,jl_rv
*D0 (mg/L) ~epd || 16,38 ey A | Checksoubiity table”
pH4 pH4 |I5.1] H.0% N A
pH7 pH7? [ 15.6F% |13 N B -
pH 10 pH10 [15.03 | |5.10 I A
Turbidity b IS [B.0) N A
Turbidity 1t |15t T3 | W A
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Pest-calibration Value
Parameter Units Arccept Qualify Raject
Dissolved oxygen saruilion =554 = 5% and < 1004 = 109
Conductivity usfem = 5% > 5% and 5 15% > 15%
pH £ 502 »>02and 20,5 =0.5
Turhidity NTU % 50 = 5% and £ 10% > 100
Ver, 01/ 2016

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

==
Stillwater Sciences PE L af _3'_
Water Quality ¥51 6920 Sonde Calibration - Daily Use

Project: SMUD WATER QuaLiTy 20l SPEIWG suRVEY - RIVERINE

Unitn; YS! Exo

Sampling Event Date(s): _4 [11=-19 [ 2ous

PRE-SAMPLING CALIBRATION
Date and time Y/ 27/TV @730 Wame ERILE f{omafgaVER

Parameter . Std. Stdd. Pre-Cal Post-Cal Notes
Value '.I;emp Value Value

Cond [uS/fcm @ 25°C) | 1,000 A 1 0pL (K11

Cond [uSfem @ 2500) | 1,413 | & ] - 141y

DO (%) ~q%.5 | Ub.§ 815 %, b TN
DO [me/L)* AL | Tes £ gl-i__‘__. 9,13 Check sadebifity tabla®
g pH4 . 4,00 qo0
(pH7 pH 7 1'% %ﬂ T.04

pH 10 pH 10 [7.1 Be | Jpao

Turbidity D.D I5.0 -, 3% Db &

Turhidity Ly [T 10,9 [T

POST-SAMPLING CALIBRATION CHECK
Date and time /27 /11 1§07 Name ERIC SommERAVER

Parameter Std. Std. Post- Re-Call Post-Cal | MQO | Notes
Value | Temp | Sampling | ¥os Value Code?
{HC] \LE'U.E ur Mo?
Cond [uS/cm @ 25°C) | 1,000 | [f.H4 | YB3 Y A
Cond (uS/em @25°C) | 1413 | [ .4% 1385 il [
DO (%) ~ 4] (a3 | 993 | M Q
[*DO (mg/L] ~£8 | ig,29 | 9.3¢ M € | Checksuiwbiliy tabie”
| pha pHa [1L. 1V Y. pn N A | 11T.8 mmlty
pH T PH? [ LB [7.11 n A ’
pH 10 pH10 | |18 | 10,67 A A
Turbidity p.e (16,15 [-0.n0% A A
Turbidity 1T e (.14 M A
1 5ee Table 1

Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
Dissolved oxygen ﬂmﬂﬁ’“ £ 5% » 50 and = 109 = 1004
Conductivity ub/fem £5% =S% and 5 15% = 159
pH 5L =02 =02 and = 0.5 =05
Turbidity NTU =504 = 5% and = 10% = 10%

Ver, 11,/ 2016

June 2022
Water Quality
Monitoring Report



® Sacramento Municipal Utility District
S M U D Upper American River Project

F-6

FERC Project No. 2101

Stillwater Sclences P E of %
Water Quality ¥51 6920 Sonde Calibration - Daily Use

Project: Sl warER GUALITY o) SHlN&Juﬂfo-NVEI‘IIIE_ .
umieip: Y51 EXOTL

sampling Event Date(s): H/17 = 2.9 /21

PRE-SAMPLING CALIERATION

Date and time _H4/28/11 0730 Name_Erie Sommerauer
Parameter | std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Valug
(°c) =
Cond [uS/cm @ 250C) | 1,000 16,0 10B1 LogD R
Cond (uS/cm @ 25C) | 1,413 Ig_‘:L — 1418
Do (%) ~By e [16.3 100, 9u.3
DO (mg/Ly*  |[~C.e | 1.3 =" 9.43 Check sufubiliy tabfe®
pH4 pHt t.‘l. Y,of Y.00 N8 mwm M
p[-l? o pH:r 11'1 _I-IL ?*b"l ik "fl |
pH 10 pH 10 L. 10. 84 6.1} |
Turbidity b.b g, [~0.8\ | p.60 |
[ Turbidity 1t kb 1L.56 1.4 |
POST-SAMPLING CALIBRATION CHECK
Date and time _4 /1811 |11 36 Name_ERIL Som mERAVER
| Faramerer Sul. | Sul. Pusl- Re-Cal] Post-Cal | MQO | Notes
| Value | Temp | Sampling ::*;‘ = Value Code?
| ‘c Value
[ Cond (uS/cm @25°C) | 1,000 [ r.uy4y | %95 | &~ A
Cond (uSfem @ 25°C) | 1,413
DO (%) ~glre.p5 14,0 | M A _
*DO (mg/L) ~2.5 |10.05 | 8,54 » L bl Pl
| pH4 pH4 (1141 | 3,42 o A T walh
| pH 7 pH7 (1708 [7.04 | ~ A s
'pH 10 pH10 | j6.Q6 | 8.5 N A
Turbidity &b 15.10 | &.g41 w A
Turbidity o (V78 [itHE | A
[ 1 See Table 1
Table 1: Measurement Quality Objectives - comparisons aré between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissalved oxygen satugtﬁm = 5% > 5% and = 1056 = 10%
Conductivity us/cm = 5% = 5% and 5 15% = 150
pH 10, =0.2 =0.2and s 0.5 = 0.5
Turbidity NTU = 5% = 3% and s 10% = 10%

Ver, 0/ 20046

June 2022
Water Quality
Monitoring Report



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

@ SMUD

== 3 .3
Stillwater Sciences peP? of ¥
Water Quality YSI 6920 Sonde Calibration - Daily Use
ijeté SMUD W@ 1oLl SPRING SURVEY - RIVERINE
unitin:_{SLEROL
Sampling Event Date(s): _4/%7= 19/
RE-SAMPLING CALIBRATION
Date and ime 4/21/2! b3S Name_ERIL SoMMERLAUER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value |
'c) |
Cond (uS/cm @ 25°C) | 1,000 | 1§, 45 00 ve s
Cond [uS/cm @ 25°C) | 1,413 1926 = .19
DO (%) -'H?Il:l.s .9 ™. 1 N4,y T170.5 ovgn o
[ DO (mg/L)* ~ B 17,8 | - B.O6 | Checkmbiiyebie
| pH4 pH4 18,5 | 298 4.00
[pH7 pH? 1.8 717 7.08 —
[ pH 10 pH 10 Lﬁ.-..- 13, 1 9. a8
Turbidity ) .2 |=0.02% d. 80
Turbidity 12,y 20,7 AN ) 12 4o
POST-SAMPLING CALIBERATION CHECK
Date and time 1 1580 Name ERIE S pmm ERAVER
Parameter Stad. Std. Puost- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | ¥es Value Code?
(°c) Value ar Mot
Cond (uS/em @ 25°C) | 1,000 |21, 86 | 998 ~n =
Cond (uS/em @ 25°C) | 1,413 | 2239 | Iy)3 »~ A
DO (%) e, (1507 [100.9 | N A | 76491
“D0 [(mg/L) md .'I,I 1% .07 Ealq n ﬁ Check selubdlity tahle*
pH4 pHa |[TL3f | 4,87 N £
| pHT pH? |TT.pT | 7-74 v =
pHi 10 pH10 [W.27 [ 9,47 A A
Turbidity 0.0 1.1l | -&.0B A I
Turbidity .Y [1191 1.4 Y Iz
i 5ee Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Cualify Reject
%
Dissolved oxygen S =50 = 5% and = 10% = 10%
Coanductivity uS o = 5% = 50 and = 150 = 150
pH AT =0.2 >0.2and=05 =05
Turbidity NTU s 5% = 5% and £ 10% = 108
Ver. (1 £ 2016
June 2022 F-7

Water Quality
Monitoring Report



® Sacramento Municipal Utility District
S M U D Upper American River Project

F-8

FERC Project No. 2101

==
Stillhwater Sclences ai PE _I of i
Water Quality ¥51 6920 Sonde Calibration - Daily Use
Project: _VARP SPRING WO geieRvn®  SvRvEY
Unittp: __ 151 EXe L
Sampling Event Date(s): sheing ~5/26/7! e
PRE-SAMPLING CALIBRATION
Date and tme _SNBIT! o0pS1 Name ERIE SemmFRAUER
Parameter std. std. Pre-Cal Post-Cal | Notes |
Value Temp Value Value |
(°c) :
Cond (uS/cm @ 25°C) | 1,000 | \9.5Y M1 1800 '
Cond (uS/cm @ 25C) | 1413 19,43 - I9LO
| DO (%] Sl 10. a8 161.7 188. 1L
DO [mg/L)* ~8,1 1008 - q.11 Theck olubiiy tahle”
pH4 pH4 0.2 4.15 Y.00 O
pH 7 pH 7 T .05 | .0%
pH 10 pH 10 4.5 .67 10,07 |
Turbidity 8.8 [zo0.0 0, 0M 0.00 |
Turbidity 1.y 1e.5 .31 (LT |
POST-SAMPLING CALIBRATION CHECK
Date and time _8N§121 ML Name ERIC S OmmERAVER
Parameter Std. Std. Past- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling @ Yes Value Code!
[dl:) Value or No?
Cond (uS/cm @ 25°C) | 1,000 | Z4.b1 | 995 N i
Cond (uS/em @ 25°C) | 1,413 | 23.89 [ 1M03 w |
00 (%) ~43 1558 | 53,3 N A
*DO (mg/L) e ikiET NN 1] o x Check solubility tables
oH4 pHe 2447 | 8, gﬂ ~ A
pH 7 pH7? |1Y4.60 | 6.9 w A
pH 10 pH10 [25.16 | 9.47 » [ A
Turbidity 0.0 [16.83 | 0.0 o | A
Turbidity Ty (2981 [11.64 | N | A
1 See Table 1
Table 1: Measurement Quality Objectives = comparisons are berween Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen sam?gtiﬂn = 5% > 5% and = 10% = 105
Conductivity us/cm s 50% = 506 and < 15% = 15%
pH LA =02 =0.2 and £ 0.5 = 0.5
Turkidity NTU =5% > 5% and = 10% = 109
Ver. 01/ 2016

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

Stillwater Sciences % pgz_ nfi
Water Quality ¥51 6920 Sonde Calibration - Daily Use

Project: _SmvD RESERVOIR wQ- SPRING SURVEY
unierp:_Y $1_EXO2
sampling Event Date(s): _5/18/21 = 5/1&/ %! A

I;RE-SAHPI.]HG CALIBRATION

Date and time 5/194/2.1 Name EREE Fann;r.wll

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(*c)

Cond (u§,/cm @& 25=C) | 1,000 4.5 iso 3 isas

Cond [u5/cm @ 25=C) | 1,413 4.0 — 116

D0 [%) i3 13.¢ [ 9t.T 13.1 7073

DO [mg/L]* ~T1.F 138 — .87 Theck sohbiitty table”
pH4 pH4 14.4 3,81 4.00

pH 7 pH 7 14,3 T.01

pH 10 pH10 | 19.5 1. Ell [ Te oy
Turbidity d.0 (133 d.]o 0.00 i
Turbidity TR 1Z.5% 12.4e

FUS'I% MPLING CALIERATION CHECK
| 138

Date and time /M /1 Name ERIE SommMERAUSR

Parameter Sed. Srd. Post- Re-ﬂali Post-Cal | MQD | Notes
Value | Temp | Sampling | Y== Value Codet
(°c) Value or No?
Cond (uS/ecm @ 25-C) | 1,000 (2319 | 1084 A A
Cond (uS/cm @25:C) | 1,413 [2Z.88 | Iy |3 N A
DO [%4] ~ 83 [tey! (93 3 N TF05:H wim Ha
*D0 (mg/L) ~pu | g8 SJ{IL A Check soiubiity cafie®
pH4 pH4 [227.L8 |4.23 A A
pH 7 pH7 [15.3% 99 A A
pH 10 pH 10 (29,94 '&"l# N A
Turbidity 0:0 |94 58 [-0.271 a A
Turbidity .Yy [23..1 []2.33 A A
| 1See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Uniis Accept Qualify Reject
%

DMzsolved moygen sataration = 5% = 5% and = 10% > 100

Conductivity us/cm 5% > 506 and < 15% = 1504

pH S0 =0.2 =0.2 and £ 0.5 =05

Turbidity NTU 5 50 =5% and = 10% = 10%

Wer. 017 3006
June 2022 F-9

Water Quality
Monitoring Report



@ SMUD

F-10

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

==

Stillwaer Sciences

Project: Jm "'"D

pg oS

Water Quality ¥5I 6920 Sonde Calibration - Daily Use
WATER GUALITY RESSERVHIR SPRING SURVEY

Unit 1D

Y$1 Exol

Sampling Event Date(s): S/19/21 = 5/16/21

PRE-SAMPLING CALIBRATION
Date and time 5118711 8¢ be Name__ ERIC SemMmgRhE
Parameter Std. Std. Pre-Cal Post-Cal MNotes
Value Temp Value Value
(")
Cond [uS/em @ 25°C) | 1,000 12.67 | looé 1op0
Cond (uS/cm @ 25°C) | 1,413 22. 4| - Iy
DO [%] B e 1k 3.1 LEN TF07. 5 e Ha
DO [mg/L]* A8 T0b — A heck solubiiity tabie*
pH4 pH4 1L.9 .08 | 4 ée
[ pH 7 pH 7 11.9 9.0] 7.1
pH 10 pH10 [%%.@ .95 14,03
Turbidity 0.0 L. | =0.8l 0.40
Turbidity 2.4 T3.% | 11.24 12.48

POST-SAMPLING CALIBRATION CHECK

Date and time 5/24/21  (fOL Name Jom W
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Tem, Sampling "’“H , | value Code!
(°C) [Value |™™
Cond [uS/cm @ 25-C) | 1,000 | T1y) lognl »” A
Cond [uS/cm @ 25:C) | 1,413 | 11.61 LTk » F-
DO (%) ~lgs |10.9% | 99. ~ a Tel, T bt I
*DO [mg/L) £49 |10.99 i ~ A Check solubiity tohles =
| pH4 pH4 (1179 | 4 80 » A :
pHY pH? |1l &S 4! ~ A
pH 10 pH10 [11.0k | 9.8 » Y
Turbidity |e.p Lokl g.bl o A
Turhidity [ [t 1138 w Il
| ! See Table 1
Tahble 1: Measurement Quality Objectives - comparlsons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Y

Dissolved oxygen it =504 = 504 and < 10% = 1006

Conductivity us/em 5 50 > 50 and 5 15% = 15%

pH 50, 0.2 =0.2 and 5 0.5 =05

Turbidity NTU =50 » 506 and = 10% = 100

Wer. 0172014

June 2022
Water Quality
Monitoring Report



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

@ SMUD

=

Stillwater Sciences

&

pg Tof 5

Water Quality ¥SI 6920 Sonde Calibration - Daily Use

Project: SMuD uARP wad SPRINE Reservies — Swr‘vf*},r

unitip;_YSI Exel

Sampling Event Date(s): S/18{2 — §5/26/ 1

PRE-SAMPLING CALIBRATION

Date and time 5 /25/21  apop Name ERIE SommER AVE
Parameter Std, Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond [uS/cm @ 25-0) | 1,000 [11.Y q9k 1000
Cond (uS/cm @ 25°C) | 1413 | ].9 — iH13
DO (%) e L1 TE.1\ 18,7 &8, |
DO (mg/L)* ~§.7) 7.1 — .73 Check solubility table*
pH4 ph4 .6 | 4t H,00 Fé60.8 memm He
pH 7 pH7 1L.] T.10 .01 £
| pH 10 pH 10 L. |04y 1é.04
Turbidity .0 2TL.0 -3, 0L o.00
Turbidity .y (113 L b0 \L.40
POST-SAMPLING CALIBRATION CHECK
Dateand time SIS MU~ 1200 Name_ER'C fommEQmie@
Parameter Sed. Sud. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | ¥ Yalue Codel
{l}c‘] Value ar No?
Cond (uS/cm @ 25°C) | 1,000 |2.4.89] |goo | M A
Cond [uS/em @ 25°C) | 1413 [T9.97 | [4Ha§ A A
DO (%) A3 [14.¢% (135 faud A [T08.7 mmHa
*D0 [mg/L) 7.7 | 14,89 71.711 A A Citeck solubiNDe table*
pHa pi4 (2415 | 3.89 il A
pH7 pH? [T403 | &. 90 Al A 1
pH 10 pH10 [2922 | 1.9% A A
Turbidity 0.0Ww.p2 | &.04 ~ A
Turbidity 12.4 [T4.37] (.47 N 4
1 See Table 1

Table 1: Measurement Quality Objectives - comparisons are between Fost-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject

: k!
Dissolved oxygen NSV £ 5% » 50 and = 10% = 105
Conductivity uS,em = 5% = 5% and £ 15% > 15%
pH S s0.2 =02 and £ 0.5 =05
Turbidicy NTU =5% = 5% and £ 10% = 10%

Ver. /206

June 2022
Water Quality
Monitoring Report

F-11



@ SMUD

F-12

Suilhwater Sciences

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

Pgiofi

Warter Quality ¥51 6920 Sonde Calibration - Daily Use

Project: _fMvP T $17u RELRVNHR WA~ SPRIVEGE SURVEY
uniti:_Y$! EXOL

* Sampling Event Date[s): 38/ ~ 5/t éei P
PRE-SAMPLING CALIBRATION
Date and time 3 /18/271  073p Name_ERIL SapmM ERAVER

Parameter Std. Std. Pre-Cal Past-Cal MNotes

Value Temp Value Value

(°c)

Cond (uS/cm @ 25°C) | L,00D 1%. % 949 |boa
Cond (uS/cm @ 25°C) | 1,413 4.1 = (413 |
DO (%) ~93 | 12.Z |9Lé %3.3  TOB. 8 mm Ha
DO (mg/L)* ~B1 [21, 1 - 5.2 Chack salubllity tabia®
pH4 pHi 3.7 |38y Y4.00
pH 7 pH 7 23.7 . q1 T.o0l
pH 10 pH10  [23.9 i0.00 |10.6]
Turbidity 0.0 |L3.9 g.00 0. 00
Turbidity 1.y |z4.] [1Z2.9 12.4e

POST-SAMPLING CALIERATION CHECK

Date and time §/Tef 21 (8§ 45 Name ER1E_SommE,
Farameter Std. Stad, Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling ""-; Value Code?
°c) Value 2

Cond [uS/cm @ 25°C) | 1,000 [2¢. 89 | 998 ~ A
Cond [uS/cm @ 25¢C) | 1,413 [%=5.71 | 14 0f N A

DO (%) 0¢  11%.97 | jo0.8 N A 158.0 ma e
*DO (mg/L) &4 [13.47] B.49 » A | Ceck bty tobles”
pH4 _|pH4 [24.89 [d4.pN N A
pHT pH7 [14.39 | 1.45 N L
pH 10 pH1o [14.85] ;2.0% N A
Turbidity 0.0 tLal| 2.0 N | A
Turbidity T4 (4.5 [ 1246 | N [ A
1 See Table 1
Table 1: Measurement Quality Ohjectives - compa risung are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject

Dissolved oxygen Hmiﬁm s 504 =50 and £ 10% > 10%

Caonductivity usfem % 5% > 5% and £ 15% = 15%

pH 1, z0.2 =02and=05 =05

Turbidity NTU = 5% =50 and s 10% > 10%

Ver, 11/2006

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

== 4
Stillwater Sciences PE _"‘ of =
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: 3MUD WO SUmMMER.  RIVERIAE

Unit D ¥l Peo bS5

sampling Event Date(s): grlv ~8N1 /Yy

PRE-SAMPLING CALIBRATION

Date and time _g,/4/t1 _d9te Name ER1E S8 MMERAVER
Parameter Stad. St Pre-Cal Post-Cal Notes
Value Temp Value Value
(°C)

Cond (uS/cm & 25¢C] | 1,000 3.y 97 I Il

Cond [uS/em @ 25¢C) | 1,413 11.6 — 14914

D0 (%) ~8F 25,8 L) %—; 670, mm Hg
| DO [mg/L)* el a5 _ 7. 50 Check sohubility table™ =

pH4 pH4 127 3.94 i, 0t

pH 7 pH 7 13,72 T-18 7. 01

pH 10 pH10 |23.° fo.%y 10,27

Turbidity b.0 75%. T |~2.97 0.00

Turbidity K.Y 1.7 £%. 44 Z.u st

POST-SAMPLING CALIB! ON CHECK
[Zl:mneanu:lt]'rm:8,1"1‘*"1-1"!1-1I 1904 Mame 1 Se AMmERAVETL

Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling "E: > Value Codel
°c) Value ety

Cond (uS/em @ 25°C) | 1,000 | T2 | 1 &® AL A

Cond (uS/em @ 25°C) [1413 [ 270 ] IYyo Y VG

DO (%) ~RPE13T [ 934 | ¥ A

Dl EmE f]"l S p-rl" ":, 1 "'Ul_""l_ 1 .l T N A Check solubitity teble®

pH4 pHd [19.5 (Y. 07 | A/ A 7&3%1@
pHT pH? 279 | &.F6 A Val

pH 10 |10 1. | 994 N o)

Turhidity 6.0 |51 | 8.04 M A

Turhidity 11.4 [L7.5 (17T | ~7 A

| 1 Sge Table 1

Table 1: Measurement Quality Dbjectives = comparisons are between Post-sampling Value and Fost-calibration Value

Parameter Umits Accept Qualify Reject
. .
Dissolved oxygen bt = 5% > 5% and 5 10% = 10%
Conductivity ugferm = 5 = G0 and = 15% =159
pH S0, =02 =02and= 05 =05
Turbidity NTU 5 5% = 5% and 5 10% =10%
Wer, 0172014
June 2022 F-13

Water Quality
Monitoring Report



@ SMUD

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

=5
Sailbwater Sciences P& E of i
Water Quality Y51 6920 Sonde Calibration - Daily Use

project: _SMMUD JUMMER RIVERINE W@
Unit ID: Ys1 ProbS3
Sampling Event Date(s): ?‘/1/'1,! 0 E'/-”fll'

PRE-SAMPLING CALIBRATION

Date and time _ 3/16/2] o©goe Name SoMMERAVER
Parameter Sed., Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(’c)

Cond [uSfem @ 25°C) | 1,000 It 6 049 I dow
Cond (uSfcm @ 25°C) [ 1,413 | |F. RXL] 1%z s
DO (%) -5 [17. ¢ 5.2 134 i )
[iTh ] {mg,-"l.]-" [ ?' f JT’ r — P‘ ! 2 Check salubdlity talde®
pH4 pH4 17. % Y.10 .00 | F09.% mmhlq
pH7 pH 7 it T T.15 _F.02
pH 10 pH1D [IF. 5§ le.zo 1.0y
Turbidity 0.0 2¢.7 o.o0f 0. 00
Turbidity 2. % _[20.F 10,28 2. %6 |

POST-SAMPLING CALIBRATION CHECK
Date and time 8 ,/10 /2 | / Mame ERIC SoMMERAVER

Parameter St Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Ye= Value Code!
(°c) Value ol
Cond [u5/cm @ 25:C) | 1,000 | 22, | [LIK® [ A
Cond [uS/em @ 25C) [1413 |2 2.9 | 1¥2] N A
DO (%) -93.5(289 | 9.0 [ A
*DO [mg/L) ~10 259 | F.2F | ¥ y SmETT T
pH _|pH4 [22.] | Y.15 | ¥ A FOo9.¥ mm Hy
pH 7 pH? |[Z21.2 .07 N A i
pH 10 pH1o |21.% | 1.%13 N A
“Turbidity 0.0 [19.7 0.02 N
Turbidity JZ. 9|12, ] L.y | ¥ . A
1 See Table 1
Table 1: Measurement Quality Dbjectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
%
Dissolved oxygen saturation =5% = 5% and = 10% = 10%
Conductivity usfem = 5% = 50 and = 15% = 150
pH TN =2 »>0.2and = 0.5 =05
Turbidity HTU 5 5% = 5% and = 10% > 10%
Var, 002006

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

=
Stillwarer Sciences [ ot 3
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: S MVD SUMHWER RIVERINE W@
unitip:___ YS! ProDJS
sampling Event Date(s):___$/1/21 = &/1/21

PRE-SAMPLING CALIBRATION
Date and time Jf”/I; 0§30 Name_ ERIC JEHHENAUER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c) 3

Cond (uS/cm @ 25°C) | 1,000 1i.4 | 940 [oo0
Cond {uS/cm @ 25=C) | 1413 &l. 7 —_ ik
DO (%) ~g0. 5 |25.5 | go.% 89,3
DO [mg/L)* i, 13 5 - £, § L | Check solubiliy tabie”
pH4 pHd 1.7 7.1 Y00 §10. L mm Hy
pH? pH 7 1.7 £.9% F.0T 5
pH 10 pH10 | Z%.2 [e.0% 10,07
Turhidity mEE] 0.8 1.2 0.27 o.0e
Turbidity 12, % 1% 0 0,20 12, 4o i

POST-SAMPLING CALIBRATION CHECK
Date and time _ 8711721 1144 MName ERIC SoMMERAVER

Parameter Std. Stid, Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling ‘":‘ , | Value Code!
°c) Value i
| Cond (uS/cm @ 25°C) [ 1,000 | 21.] | %9/ [ A
Cond (uS/cm @ 25+C) | 1413 [0, F | 140 % N A
DA (%) ~99.5/32.¢ 8.5 M
*D0 {mg/L} - %33 1.0 3,28 N A Chack solutilicy rahie® -
pH# pH4 [ TT. ¢ .09 & A F57.9 |
pH7 pH7 [31.% | 6.96 | ™
pH 10 pH10 3¢ .4 | 9.9 | M F
Turbidity 0.0 [15.3 [ e.0] | WM ]
Turbidity t.% (22, 12,22 | N A
1 5ee Table 1

Table 1: Measurement Quality Dbjectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Umirs Aecept Qualify Reject
Dssolved oxygen ssmtlicm 5 5% = 5% and = 100 = 10%
Conductivity usfem = 0% = 5% and £ 15% » 1506
pH LATH =0.2 = 0.2 and =05 =[5
Turbidity NTU = 5% = 5% and = 10% = 10%
Yer, 01,2016
June 2022 F-15

Water Quality
Monitoring Report



@ SMUD

(==
Stillwater Sciences

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

Pg_l_of_E

Water Quality Y51 6920 Sonde Calibration = Daily Use
Project: S$MuD W@ FALL RESERVOR SURVEY

uniem: Y1 ExQL

Sampling Event Date(s): _(0/1%/Z2 021 — !DIL.LIM\

PRE-SAMPLING CALIBRATION

Date and time 1@/17 /2621 2144 Name ERIC SommERAUVER
Parameter Std. Std. Pre-Cal | Post-Cal | Notes
Value Temp Value Value
("C)

Cend [uS/cm @ 25¢C) [ Looo  [24d.3 750 laoe

Cond [uS/em @ 25:C) | 1,413 ¥-1 -— i 10

DO (%) ~8%7 5 [17.8 93,17 3.5 710,5 nnmHae

DO (mg/L)* +8.9 1.5 e LAB | Checksohubimiy table”
[ pHd pHe __ [20.5 3,96 Y.00

pH 7 pH7 6.2 B,a4 F.02

pH 10 pH10  [20,1 10.04 0.0
| Turbidicy 0.0 6.3 D.o1 ©.00 |
| Turbidity 12,4 [1%,9 1Z, 01 [2.90 ]

POST-SAMPLING CALIBRATION CHECK
Date and time Igﬂlﬂﬂt’u 1145 Name_& R1£  SammfRAVER

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | MNotes
Value | Temp | Sampling “: . | Value Codet
(°c) Value b
Cond [uS/em @ 25¢C) | Lo00 | 4.% [ 992 N o
Cond (uS/em @25<C) | 1413 | T4. Y | j¢yp8 A A
DO [%) ~vEIS T8 [93.1 N A LAY Py
*DO (mg/L) ~ B EAM _ﬁ" N A Check solubfiiny fable® 7
pH4 s pH4 []9.3 y.0f | W~ A
pH 7 pHT [17.4 &.94 e I
pH 10 pH10 18,3 q.99 Y A
Turbidity 0,0 [19.2 ¢ .0 A )
Turbidity 1z [15.% [1L.50 | ~ A
15ee Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject

Dissolved oxygen m?gum = 5% > 5% and < 10% = 10%

Conductivity uS/em = 5% > 5% and £ 15% =15%

rH S =0.2 *0Zands 05 =05

Turbidity NTO 5 5% > 5% and = 10% = 10%

Ver. 01,/ 2015

June 2022
Water Quality
Monitoring Report



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

@ SMUD

(=2
Stillwater Sclences pg'l_ of &
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: _5MUD W@ FALL RESERVAIR SuRJvEY
unierp: Y51 EX0L
Sampling Event Date(s): _10/18/21 — [0 [1V [1oth
PRE-SAMPLING CALIBRATION
Date and time {O/18/T1 |§& Name_E R1 & SOMWERAUVER

Parameter Std. Std. Pre-Cal Post-Cal Notes

Value Temp Value Value

(")
Cond (uS/cm @ 25+C) | 1,000 15.4 | (3499 lope
Cond [uS/em @ 25:C) | 1,413 |3.% =— EIE]
DO (%) ~43.5 [17.3 44.7 937
00 (mg/L)* ~d 0 1.4 _ = .98 Chick suvubitiy table*
H4 pH4 15.7 | 5.8% Y.00 712.2

pH 7 pH 7 16.3 5.94 7.04
pH 10 pH10 | |£.9 .78 (2,1
Turbidity o e [, ﬁ -0, 0.00
Turbidity ve.q 2.7 1§ & 172.HD

POST-SAMPLING CALIBERATION CHECK

Date and time | ©19/2¢ 188 Name_£RIC Sam METEAVETT
Parameter in | Std. Srd. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling  Yes Value Codel
(°0) Value | "M
| Cond (uS/em @ 25°C) | 1,000 [ 17, 44| J9 0 N A
Cond (uS/em @25:C) [ 1413 | I'7.ST[ 1 ol i A
DO (%) ~ 9T |T, 1.4 A7 A
| DO (mg/L) ~4.Z] |5, - ~ A | Checksohbittg aable”
pH4 pH4 [17,37 | 3.96 A7 ) Z10. 6 wrnite
pH 7 pH7 [17.47 [T, 0Y Y A A
pH 10 pH 10 [11.% 0.1% W ~
Turbidity 0.0 N1 D.0% ~ fa
Turbidity 1T 17,49 [ 1Tyl n ]
1 See Tahle 1

June 2022

Table 1: Measurement Quality Objectives — comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
I 0%
Dissolved oxygen st 5 5% = 5% and £ 10% > 10%
Conductivity us/em £ 5% > 5% and = 15% > 15%
pH 5L =02 »0.2and = 0.5 = 0.5
Turbidity NTU = 5% = 5% and £ 10% = 10%
Ver. 01/ 2015

Water Quality

Monitoring

Report
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F-18

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

&

Stillwater Sciences

pg2 of &

Water Quality YSI 6920 Sonde Calibration - Daily Use
Project:_SMUD W & FALL RESERVOIR SURVEY

Uit St £x02
Sampling Event Date(s): 16/18 ~ fﬂ'f"l-?-: 147\

PRE-SAMFLING CALIBRATION

Date and time {0/ 20/21 0&d0

LRIC SommER AU ER

MName
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
[°C)

Cond [uS/cm @ 25:C) [ 1000  [I7F 6 Jody fope

Cond [uS/em @ 25+C) 1.441*3 E_PB T — /3

00 [34) ~SGL . 9y | 3. e,
DO (mg/L)* ~ReQ[BT | — %.ssg s P
pH4 pH4 ,E-‘a ﬁiq-? q" o0

pH7 pH 7 Hlﬂ- T M 0 3

pH 10 pH10  [17.9 1631 16.09
| Turbidity a.o f71.4 -8, 0% g0

Turbidity 2.4 7.7 2.9 |)12.4

POST-SAMPLING CALIBRATION CHECK

Date and time 18/28/21 _If %o Name_ ER1< SaMmETAUER
Parameter Std. Std. Post- Re-Cal Post-Cal | MQOD | Notes
Value | Temp | Sampling | Y= Value Codet
[ll':-] Value or No?
Cond [uS/fem @ 259C) | 1,000 | 1,84 a0 N Fg’
Cond (uS/cm @ 25°C) | 1,413 | 1 §. 17| 1707 A A
DO (%) ~1ag 1,95 N6 [N # TaLs T o He
00 (mg,/L) &1 [14.¢ T2l ~ A Check sotubiiiy toble® )
pH4 pH4 7,49 3,%& el P
pH7 pH7 |I7.90 | &.496 A A
pH 10 pH10 [JE. O& [10.0L ~ A
Turbidity d.0 1976 | ©.a¥ A A
Turbidity TL.q [1E.89 [12.53 A A
1 See Tahle 1

Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
%
Mssolved oxygen el S50 » 5% and s 10% > 109
Conductivity usfem £ 5% = 5% and € 15% = 15%
pH 5, = 0.2 »0.2and < 0.5 =05
Turbidity NTU s5% = 50 and 5 10% > 10%
Ver. 01/ 2015

June 2022
Water Quality
Monitoring Report



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

==>>
Seillwater Sciences
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project:_$MVUD W@ FALL RESERVAIR  SuRVEY
Yil  gx0L

Sampling Event Date(s): rm":g = 101, )

Unit ID:

@ SMUD

pg‘inf_s_

Date and time “’ﬂﬁf“

PRE-SAMFPLING CALIBRATION

1545

Name_ (SRI£  SammMERAUERL
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
[°C}
Cond [uS/em @ 250C) | 1,000 1764 | 9495 | pod
Cond (uS/cm @ 25°C) | 1,413 [417. BI 5 1413
DO (%) (806 | iB.4 99,73 [ gb.H
DO (mg/L)* At ~ [ .43 Chech solubliiy table”
pH4 pH4 1.8 387 . 00 76Z.6
HT pH T 17.4 Al 2.99
pH 10 pH 10 i 7] 18.01 1a, il 0
Turbidity 0.0 18,8 ~0:83% | d.pa
Turbidity [F ] 17.4 17 49 | 12.q0

POST-SAMPLING CALIBRATION CHECK

June 2022

Water Quality
Monitoring Report

Date and time | /2 1/2( @ Mame LC SammERAVER
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Tﬂ:l s Value Codel
(°c) Value ]

Cond [uS/cm @ 25°C) | 1,000 | 23.17 [ 490 A A
Cond (uS/em @25°C) [ 1413 [ 23,36 1789 ~ A
DO (%) 4-:-.::.57 2z .84 1ge. | A~ e marlte,
*DO (mg/L) ~db [1LL.X4] B o7 A @ | Checksolubillyy cabie?
pH4 pH4 [23.87 | 4 0§ ~ A
pH 7 pH7 |2t.96| 7.0% A &

H 10 pH10 |13.13 | 10.p1 A A
Turbidity 0.7 [4]. 20 o.al Y A
Turbidity L 2301 | 12 ~ A |
! Sea Tahle 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sarmpling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
U

Dissolved oxygen i = 5 > 5% and = 10% = 10%

Conductivity usfcm 5 5% = 5% and £ 15% > 158

pH 0. =02 »02and= 0.5 =5

Turhidity NTU = 50g = B0 and = 1004 = 1004

Ver, 01/2015

F-19



@ SMUD

F-20

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

==
Srillwater Sciences PE £ of 5
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: =0T sSmub FALL AESERWIR I~ S TV
UnitlD: _YS) ExoT /18 ~2t st
Sampling Event Date(s):
PRE-SAMFLING CALIBRATION
Date and time 18T/ &3&3 Mame £ BI€ Samam EEAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes |
3 Value Temp Value Value
Cond {uS/cm @ 25°C) | 1,000 e — — [5F TuRB can g
Cond (uS/em @ 25+C) | 1,413 W.70e_| 1381 la ikt AT Szoww Re IS -13-CR o
DO (%) ”‘!'} 0, qi,z 9%.2 )
'_Dﬂ [Mth v -3 2a R E‘ '53 Check sodubdling cadie”
[pHa pH4 if. X 4.60 Tl & mn e
pH 7 pH 7 12- Al 123 enl in £iglo
pH 10 pHio | 17.% ot A pre  Pagr
Turhidity 0.0 1.k 1T o.b L5% -5.19, d.00 " L. T A
Turbidity 2.4 €S 12.24 | 17.40 I’S.]t'{ 1Z.3L, 12,46 1)l1op
POST-SAMPLING CALIERATION CHECK
Date and time 18/ TL21 [F 51 Name_ ORI SommeRAve.,
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yos Value Codel
{n[:] Value er Mo?
Cond (uS/cm @ 25°C) | Lo00 [7%,.1 TRl M )
Cond (uS/cm @ 25¢C) [ 1,413 [T1.9 [ 1317 N A
DO (%) jepg 8.1 red "1 N A
*00 [(mg/L) g 133 § cF A A4 | Checksolubitite table®
pH-l pH 4 11—. 1 "l-r ﬂ& ‘l“ Pﬁ. ?". r oy M
pH7 pH? [121.7 [1.8% A A 7
pH 10 pH10 |49 [}D.0Y P L)
Turhidity a.2 (134 .03 N O
Turbidity vt [TT.8 T3 | &/ 4
i5ee Table 1
Tahle 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen sam?:dun 5% *> 5% and = 10% > 10%
Conductivity uS/cm =50 > 5% and £ 15% > 15%
pH AT =02 = 0.2 and £ 0.5 =05
Turbidity NTU 250 = 5% and 5 105 = 109
Ver. 017 HNé
June 2022

Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

Stilbwarer Sciences PE _r_ of &
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: _ 2001 MWD URARP \Woker {-‘;u.u‘ﬁhlx
uniein:_YS| Exo 2
sampling Event Date(s): | h‘f s =11 /14 faom

PRE-SAMPLING CALIBRATION

Date and time 1\ [1% 1 0808 Name_Fww 5
| Parameter Std, Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)

| Cond (uS/cm @ 25°C) | 1,000 | 2 oad ol b |10 Vo Fordid
| Cond [uS/fem @ 25°C) | 1,413 ENE 1,3%5% [
| DO [%) ~31 | 19.4 310 £1.1 T\ o Ha N
Do [mg/L)* W"'T-q [ 9.5+ — -1.99 Cﬁ!{kxﬂuﬂﬁi{rmﬂ'

phd pH IS % .00 H.00
 pH7T pH 7 15Y 2.8% e - |

pH 10 pH 10 150 | 10.43 1. VL '
Turbidity 0.0 5.0 | oEl 0.00 |

Turbidity Wy | 51 [ 1e.uS [izyoe |

POST-SAMPLING CALIBRATION CHECK
Date and time 1\ Ji% [2y  |3F0 Name
Parameler Std. Std, Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | V& Value Coder
I.u':.l Value ar No?

| Cond [uS/cm @ 25°C) | 1,000 — — E—— Ste abevd
_Cond [uS/cm @25°C) | 1413 |01 | L,UO% [\ | P |

DO (%) ~%% (1540 | ¥%.3 | B 0l b wem Ha

00 (mg/L) ~0,0 .40 a, 13 7y B Check solubilipe -I:Gllrnf"r_ B

pH4 pH 4 .13 [ Y.b3 Mo | W

pH7 _  |pn7 | L% [ LAY | N I A

pH 10 pH 10 1;,4% ¥ .o | B
Turbidity 0.0 | .57 ] 0.0% [ 3] [

Turbidity IR Y [

1 See Table 1

Table 1: Measurement Quality Objectives - comparigons are between Post-sampling Value and Post-calibratdon YValue

Parameter Units Accept Qualify feject
%
Dissolved oxygen L = B > 5% and = 10% = 10%
Conductivity us/fcm 5 5% = 5% and < 15% = 158
pH ERTH =02 =02and <05 =0.5
Turbidity NTL = G = 5 and < 10% = 10
Ver. 0172016
June 2022 F-21

Water Quality
Monitoring Report
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F-22

==
Suillwarer Sclences

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

pgg-ufé_

Water Quality Y51 6920 Sonde Calibration - Daily Use

unitm: Y3 Expl

Sampling Event Date(s): “fiﬁ f221-11[19 [102

PRE-SAMPLING QL[BBAT]DN
Date and time [ Ir/ ity Mame

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
[}

Cond (uS/cm @ 25-C) | 1,000 .01 4,01 1,000

Cond [uS/em @ 25+C) | 1,413 | T.HO —- L4911

DO (%) S MBS [ S 2\ e Hg
DO [mg/L)* 2 AR — Z Uy Thick selubilly tabie*
pH4 pH4 1L [AHL! 4o

pHT pH7 AR i .o

pH 10 pH 10 10. 0.1 1018

Turbidity 0.0 4.7 0.09 0.ov

Turbidity 4 1.7 12.37 12.48

POST-SAMPLING CALIBRATION CHECK
Date and time Jl_ﬂl!.ﬂi}'l_lﬂ_"!_b_ Name i
Parameter Sd. | Sud. Post- Re-Cal] Post-Cal | MQOD | Notes
Value | Temp | Sampling | Yes Valoe Code!
(°c) | value |°"

Cond (uS/cm @ 25°C) | 1,000 | \w.57 | 1,005 [ N [

Cond [uS/cm @ 25°C) | 1,413 | A9V | 1,305 | pJ [

DO (%) ~¥% [13.LL | FLY [ K (0700 v He,
00 @Efl-l Nﬁ,‘ S‘LL 9.0\ I\J Check solubiliny table?
pH4 pHe4 [ 1540 | 2,947 [ N P
pH 7 pH? [ 1533 [ WAL [ ) [

pH 10 pH10 | 5T | A8V [N B
Turbidity .0 lg M LalEN R
Turbidity L | [3.75 ] 123 | pJ
15ee Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampl ing Value and Post-calibration Value
Parameter Units Accept Qualify Reject

Dissolved oxygen saﬁ:g:inn = 5% > 5% and 5 109 = 108
Conductivity uifcm % 5% > 5% and 5 15% = 15%

pH Exn £02 =0.2and 5 0.5 =05

Turbidity NTU 5 5% > 5% and = 10% > 104G

Ver. 01/2016

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

==
Sutllwaner Sclences PE Sof I
Water Quality ¥51 6920 Sonde Calibration - Daily Use

Project: 281 SMUD UARE B Winds Qunl'lrﬁ
unitm:_YS) Exe T [
sampling Event Date(s): _|1 (W11 - 1114 [Te2

PRE-SAMPLING CALIBRATION

Date and time ”jﬂié! “155 MName Eﬂhfﬂﬂﬁhjﬂatﬂ:&"- SmM

Parameter Std. Std. Pre-Cal Post-Cal Motes
Value Temp Value Value
P
Cond [uS/cm @ 25°C) | 1,000 =471 I, 005 yoeb
Cond [uS/cm @ 25°C) | 1,413 9.4 — L,4ul
DO (%) ~ {1 79 | %11 o Iy Lel.9 .
DO (mg/L)Y* wr B 11144 et % . Uhs Check surbilicy table*
pH4 pH+ 151 3.9 “.00 i
pH 7 pH 7 [(\1,4 L.Aav 1.04
pH 10 pH 10 M. T Ia.uS 0.5
Turbidity 0.0 3.1 -p.\v 0.00
Turbidity [ 3.5 .58 | n.uo |
POST-SAMPLING CALIBRATION CHECK
Date and time _LV/12/21 400 Mame_Erwi witk by
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQD | Notes
Value | Temp | Sampling | Te= Value Codel
"c) | Value LN
Cond (uS/em @ 25¢C) | 000 | V405 | 499 | W [
Cond (uS/cm @ 25°C) | 1413 | V499 | 1,343 N &)
DO (%) ~41 | 136 | qH3 nd P [T98. T rum
“00 [mg/L) ~%.5 . 3 15 [ W B Check stlubiiy tab
pli4 pH4 | (5.26 | dob | A
pH7 pH7 | 920.00] .07 [N | A
pH 10 pH10 | A.9A R.0% [ | B
Turhidity 0,0 1.0 0.01 [l A
[ Turbidity 7.4 [1an 7.33 | [
| 15¢e Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Fost-calibration Value
Parameter Units Accept Qualify Reject
Disgolved oxypen ﬁtuiﬁun = 5% = 5% and £ 10% = 109
Conductivity uSfem = 5% =506 and £ 1504 = 15%
pH s, £0.2 =02 and £ 0.5 =05
Turbidity NTU = 5% = 5% and = 10% = 1006
Wer, I1/206
June 2022 F-23
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

This Page Intentionally Left Blank
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Sacramento Municipal Utility District 7\ M D
Upper American River Project \ /

FERC Project No. 2101

APPENDIX G
Analytical Laboratory Bacteria Reports

June 2022 G-1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

June 2%, 2021 CL5 Work Order #: 21F1220
COC #:

Ernily Appleaguist

Slillwater Sciances

2855 Telegraph Ave., Suile 400
Barkaley, CA 94705

Project Name: SMUD In site, Bac-T, &
Chemistry Monitoring

Enclosed are the rasulls of analyses [or samples received by the laboratory on
0&/22/21 1&:02. Samphes were analyzed pursuant 1o chent request utilizing EPA or
ather ELAP appraved melthodalogies. | cenify thal the resulls are in complionce
both technically and for completeness. Any comments and exceplions are
addressed urder the Notes and Definiticns sechon.

Aralytical resulls are attached to 1hi lefer. Please call if we can provide additional
assistance.

Sincerely,
*
J :-:I.:
Jarmes Liang, Ph.D.
Labearatory Dreclar

CA SWRCE ELAP AccredialionRegisiration rumber 1233

June 2022 G-3
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

(CALIFORNIA JABORATORY §ERVICES CHAIN OF CUSTODY — CLSID.NO. 24 EL 220 ( lor 1
Report To: el ANALYSIS REQUESTED | Grormackin
Stillwater Sciences Drestination Labsaratory m
2855 Telegraph Ave. Suite 400 Famcha Cordva g SeaR b |II 0 xo
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Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 1 aof 2 202l 1343
Stillwater Sciences Project:  SMUD In situ, Bec-T, & Chensisiry Monitoring
1E54 Telegraph Ave., Suite 200 Praject Mumber: T30.10 Task 080002 CLS Work Order #: 2
Berkeley, CA S4T08 Progect Manager: Ensily Applequis ocs

Microbiological Parameters by APHA Standard Methods

Repusting
Analyie Resaalt Lirrmt Umtx  [hlutien  Haich Prequnal Acrealy il B thul Mnkes

Hac-10-UVR (ZIFI220-01) Serfsce Water  Samspled: B022021 10115 Reseived: 08722720 16202

Fecal Califoms =1.8 1X WPRIG 1 TI05 141 TUTL IR0 [T ] | S 0221
ml
E. Cali =1 1o " - IlDs1as DAL 17480 062111 Sknm

Hae-T=UV R (ZIFEX20:02) Swrfece Warer  Sampled: DRIZZ2T 1145 Heecived: 600020 1602

Fecal Collforms (] 1.5 WIFHIGD 1 ISl geora e [T B k] |
ml
E. Call I 10 " - ZIOS13Y gREEa) T8 [Tk S]] SMOIIE

Hae<13=IHK (21FI22005) Surfeee Water Sampled: B/IDZ2] 1115 Recelved: S&ILT] L2

Feeal Calitams =1.H 15 WPRIH 1 ZlDSi41 DI IR0 [ | Shd 9221
=l
E. Coli in 10 " : IS gR2z2) 1T R3] SMAIE

Hac-11-IR (ZIFI220-) Serfece Water  Samspled: D221 15:00 Recelved: DeZ221 16:82

Feesl Collforms % 1E KPNIH 1 ZIOS 141 gRERI) & dRa%a] SM A
ml
E. Cali s 1.0 " : IIDSI3:  0R2E2) 1T00 IR2L21 SMOI2E

Hac-15-5CH (2IF1220405) Surleee Waber  Sampled: 86 IX21 14:300 Reccived: S22 16:02

Fecal Califoms =1.8 1X WPRIG 1 TI05 141 TUTL IR0 [T ] | S 0221
ml
E. Call il 10 " - ZIOS13Y gREEa) IT00 dRALI] SMOIIE

3247 Fitegzrakd Rood, Rarcha Condoya, CA PST42 | B
Sl Business 8271& | ELAP ¥1233 | HAIC

Tel: 7186387300 02 Fac Pl 4510 | weevy, callorniclab. com
541380 | Ca SWRCE BLAP Accredifation/Regisration Mumber 1233
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Sacramento Municipal Utility District

®
M U D Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 202l 1343
Stillwater Sciences Project: SMUD In situ, Bec-T, & Chemsistry Maonitoring
15584 Telegraph dAve, Suite #00 Praject Mumber: T20010 Task GS0iR02 CLS Work Order 8: 2IF1220
Berkeley, CA S4T08 Project Manager: Ensily Applaquisz O &
MNotes amd Definitions

ET-4a <14

BT4 =1

LET Analyte DETECTED

kot Analyie NOT DETECTED a1 o shorve the reporting lisil Gor metbed detection il when specilfied)

MR il Repaial

dry Sample nealls reported i o dry weight b

EFDY Belative Peroenl Dillerence

3247 Fitepanakd Rood, Roncha Condows, CA& 95742 | BOOA32 7300 | Tel F1£.£38.7300 kilz Fac PLEAZEASID | weesy. cobhorniclab. com

Small Business B2F1& | BLAF 1233 | KAICS 541380 | CA SWRCE BLAP Accreditation/Regisieation Mumber 1232

June 2022
Water Quality
Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

July 07, 2021 CL5 Work Order #: 21F14%7
COC #:

Ernily Appleaguist

Slillwater Sciances

2855 Telegraph Ave., Suile 400
Barkaley, CA 94705

Project Name: SMUD In site, Bac-T, &
Chemistry Monitoring

Enclosed are the rasulls of analyses [or samples received by the laboratory on
0&/29/21 13:45_ Samphes were analyzed pursuant 1o chent reguest utilizing EPA or
ather ELAP appraved melthodalogies. | cenify thal the resulls are in complionce
both technically and for completeness. Any comments and exceplions are
addressed urder the Notes and Definiticns sechon.

Aralytical resulls are attached to 1hi lefer. Please call if we can provide additional
assistance.

Sincerely,
*
J :-:I.:
Jarmes Liang, Ph.D.
Labearatory Dreclar

CA SWRCE ELAP AccredialionRegisiration rumber 1233
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

CALIFDRNIA IPBORATORY SERVICES CHAIN OF CUSTODY  CLSID.NO._ | F |49 T Clor i
Report To: f,L’_“:‘.' Jl‘:?lr'ﬂg ANALYSIS REQUESTED | georRacken
Stillwater Sciences Destination Laboratory = =
2855 Telegraph Ave. Suite 400 Ranchio Corlova g g wewor s 2] O wo
Berkeley, CA 94705 % | CLS (916) 38-7301 o o GLOBAL ID,
e 3249 Fitegerald Road % §
Emily Appleguist eapplequist{@stillwatersei.com 3;1:,?" Cordava, CA =i g
Pict M wwwmlil‘omhlah.cum l E FIHLN CLNDATIO
SMUD In situ, Bae-T, & Chemistry Monitoring b
Sampled By D =
Eeic Someerauec/Day: & Rosen OTHER =1
Tah Deseeiptian i
Muninr ssenal bucweris leveds in UARF reaches. &
Site Locasion UARP TURNAROUND  SPECIAL
TIMEINDAVE  INSTRUCTIONS
SAMPLE FIELD CONTATNER
TG | ST IDENTIFICATION . MATRIX N, e | T LA
ogib | Bag- [0~ UVR Surface water 6 % » X
lofrdn Baz~T- uvR Surface waler 6 |x & x
braaltoase | Boy -)3-IHR Surfuce waler G |X * X
siafelioze | Bag-n- TR el 6 [x X x
VLD | By -5 -fe8 Surfuce waier 6 ¥ ¥ x
Surface water & N
Sarface water 6 § | TNVOICE TO:
Surfacs water 6 x | Stillwaicr Selenees
Surface water & x | Sameas shove
-f,“.l - | Surface water & X
Surface waser & x| Prejeet Moo TS0ID Task
050002
Surlace water G x| QuUoTER
SUSPECTED CONFTITUENTS S PLE RETENIHON TIME FRESERVATIVES (1) HCL {3} =COLD
[21HNO (4= HISO4
?éu}.nqmsneg B {§ignegure) FRINT NAME/COMPANY THATEATIME RECEIVED BY {Signature) PRINT NAMECOMPANY
Ty Feealohaete w/aaliilises
- , L
- e
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Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 1 aof 2 AL 120
Stillwater Sciences Project:  SMUD In situ, Bec-T, & Chensisiry Monitoring
1E54 Telegraph Ave., Suite 200 Praject Mumber: T30.10 Task 080002 CLS Work Order #: 2

Berkeley, CA S4T08 Progect Manager: Ensily Applequis ocs

Microbiological Parameters by APHA Standard Methods

Repusting
Analyie Resaalt Lirrmt Umtx  [hlutien  Haich Prequnal Acrealy il B thul Mnkes

Hac-10-UV R (Z1FI49T-01) Serface Warer  Samspled: B0ZW21 DHI0 Recelved: BRIW21 1545

Fecal Califoms =1.8 1X WPRIG 1 TIN515] DT 14500 [ el | S 0221
ml
E. Cali =1 1o " - LR 1Y T e W T 1] [ET B Sknm

Hae-T=UV R (ZIFI49T-02) Swrfece Warer  Sampled: DRZW2E 0820 Recelved: BRIZHIT 15:45

Feeal Colitomas =18 15 MPRIGD I Ilbsis] T A L ] 070z Skl 9221
=l
E. Call Lo 10 " ’ ZIDERIS RO [0 a6 SMOIIE

Bac<13=IHK (21F1497-05) Surfece YWater Sampled: 8/ IWZ1 19058 Recelved: S&/IWI1 1545

Fecal Collforms ki L& MPRH 1 TIOSIS] RO 1400 a0zl SMaEl
ml
E. Calu =1 1a - - bRl L DT IR0 [T ted | Skiaxil

Hac<l1<IK (Z1F149T-14) Swrisce Water  Sampled: DZW21 L35 Becelved: Da/ZWI1 1545

Feesl Collforms 170 1E KPNIH 1 ZIOSIST R0 1400 [ el - R ]
ml
E. Cali 195.0 1.0 " : IIDSIAE  OR2W2] 1&DE IRAN21 SMII2E

Hac-15-5CH (2IF1497-05) Surlece Waber  Sampled: 8&/I021 12:20 Reecived: Sb2% 21 13:45

Feenl Coliforms X1} 1X WPRIG 1 TIDSAST g2l 14nE [V ) e e e |
ml
E. Cali =1 1.0 " " IOS13E T Bl W TR 063021 SMOm1

3247 Fitegzrakd Rood, Rarcha Condoya, CA PST42 | B
Sl Business 8271& | ELAP ¥1233 | HAIC

Tel: 7186387300 02 Fac Pl 4510 | weevy, callorniclab. com
541380 | Ca SWRCE BLAP Accredifation/Regisration Mumber 1233
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S

Sacramento Municipal Utility District

®
M U D Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 AL 120
Stillwater Sciences Project: SMUD In situ, Bec-T, & Chemsistry Maonitoring
15584 Telegraph dAve, Suite #00 Praject Mumber: T20010 Task GS0iR02 CLS Work Order 8: 2IF14%7
Berkeley, CA S4T08 Progect Manager: Ensily Applequis C0cs:
MNotes amd Definitions
ET-4a <14
BT4 =1
LET Analyte DETECTED
kot Analyie NOT DETECTED a1 o shorve the reporting lisil Gor metbed detection il when specilfied)
MR il Repaial
dry Sample nealls reported i o dry weight b
EFDY Belative Peroenl Dillerence
3247 Fitepanakd Rood, Roncha Condows, CA& 95742 | BOOA32 7300 | Tel F1£.£38.7300 kilz Fou FIA.AZE 4510 | weaw. callorniclob. com
Small Business B2F1& | BLAF 1233 | KAICS 541380 | CA SWRCE BLAP Accreditation/Regisieation Mumber 1232
G-10 June 2022
Water Quality
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Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

July 13, 2021 CLS Work Order #: 21G0167
COC #:

Ernily Appleaguist

Slillwater Sciances

2855 Telegraph Ave., Suile 400
Barkaley, CA 94705

Project Name: SMUD In site, Bac-T, &
Chemistry Monitoring

Enclosed are the rasulls of analyses [or samples received by the laboratory on
0704721 12212 Samples were analyzed pursuant 1o chent reguest utilizing EPA or
ather ELAP appraved melthodalogies. | cenify thal the resulls are in complionce
both technically and for completeness. Any comments and exceplions are
addressed urder the Notes and Definiticns sechon.

Aralytical resulls are attached to 1hi lefer. Please call if we can provide additional
assistance.

Sincerely,
*
J :-:I.:
Jarmes Liang, Ph.D.
Labearatory Dreclar

CA SWRCE ELAP AccredialionRegisiration rumber 1233

June 2022 G-11
Water Quality
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Sacramento Municipal Utility District

®
. S M U D Upper American River Project
FERC Project No. 2101

G
CﬁLIFGRNIA L&BORATORY St-;lwlcp_s CHAIN OF CUSTODY casmno 2l @0 ( 9 7 C_of |
T Client Jub Murabe | T .
! “':Puﬂ To: ) ::q.lll- l‘unf.::;.u:r | ANALYSIS REQUESTED | (piiiackin
| Stillwater Seiences hestination Laboraiury | -
2855 Telegraph Ave. Suile 44K FlieineCunkixe 2 D R e VS E O
Berkeley, CA 94705 CLS (916) 6387301 ; - AL 1D
Frojeet Masnner - -EW. F-itlz?;el'ald.llﬂlad ; _-__,:'
Emily Applequist eapplequistiistillwatersci.com ,?,i'l,:_'l,“’ -l D& BE g .
Frigest Hae—— . _ ai w.u-ali-r:ruml Y E [F & FIELIC M IH TINS
| SMUD In sifu, Bag-T. & Chemistry Meniworing craiEL T
Samplo By =
145 ptk O orner SE
hih Descmptinn ,g
| Setmimne sesiiomal Bacuerin Wvels in LARP e e .
B Lasaimy UARP R FURN AROT NI AFECIAL
s TIME I DAYS INSTRUCTH I_Nﬂ
SAMPLE FIELID FONTAINER
bt i IDENTIFICATION . p—— = e | ¥ b E|FE) ¥
Heln | orge Bag-1o - UVE Surface water 6 | % *x X
T!‘h' 0f3e fag - 7- UWR Surfacy wmer 6 % X %
et [0t | Fag 13 - THR Surface wacr 6| x x x|
e/t o940 | Rus - i~ TR Surfice i | 6| % x | |
Tem] [105 | Bag = 15 - se8 | Surface watir b | % [ %
1 Kurface waler & X
. Surface wuler f x| IHVOICE 10k
SUrface walel & % Sidlwalet S cenwes
Surlace wuler r- & x| Swme i abue
Sanface witler G o
Surface whler C Project N, THLID Task
- ! h_ * | e
L | Burlics iwansr 6 X | euires
SUEFECTED CONSTITUESNTS SAMPLE RETENTREN TIME PRESERVATIVES (13H0L [ETE=TE5 HE)
I | (2O, e 1D
BELINUASHEDD BY [Sgnaiie) PRERT bAMEATORBARNY TRATET IME RIECEIVER BY S matirct PRINT SAME TP ANY
7 A Tk fawmidl AugR SATILL WaTHL 7421 70 .
HECEIVED AT LAR BY: < /_}'_E,JJ_.. | AT ESTIME: ‘? ‘r'b f? (| F L cONDITIONSCOMMESTS: D 5 j
e —— [ Owoex O wes 0O orees _ AIREILLY
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 1 aof 2

V1AL 1320

Stillwater Sciences Project

1E54 Telegraph Ave., Suite 200 Praject Mumber

Berkeley, CA %4704 Praject Manager

SMLUID In s, Hee-T, & Chensisiry Monitoring
TE010 Task U002
Emily Applaquist

Tl Wark Cerder &2 2160167
LacE

Microbiological Parameters by APHA Standard Methods

Pepuonting

Analyie Reailt Linmt Ll s Mlutien  Hatch Prequnal Aermahy mal B 1] Feinkes

Hac-10-UVR (Z1G0167-01) Surlace Waler  Sampled: 070621 #7:50 Hecedved: 170821 12:12

Fecal Califoms =1.8 1X WPRIG 1 TI0S530 DAL 1230 [l | S 0221
ml

E. Cali =1 1o " - LT 1) DDA 1245 aTaTl Sknm

Hae-T-UV R (216010782 ) Surlace Waler  Sampled: 070621 82:50 Heesived: D721 12212

Fecal Califoms =184 1E  WPHIH 1 XIDss3n DDA 12:30 21 Shd 9221
ml

E. Call Lo 10 " - ZIOSEAL TR 1248 aTaTal M9

Hac<13=IHK (21G00167-03) Sarfece Water  Sampled: U70020 09200 Becelved: 070021 12:02

Fecal Collforms 17 L& MPRH 1 IIOSEA0 TR 11E aT0ea] SMaEl
ml

E. Call 187 1.0 N : OSSR gTOR21 12:45 ATT21 SMEIRE

Hac-11-IR (210016784 Surlace Waler  Sampled: 070821 09:40  Hecebved: 070621 12212

Feesl Collforms 4 1E KPNIH 1 ZIOSEID gTORT1 1250 aTaea]  SM Az
ml

E. Cali 4.1 1.0 " : NS5 070621 1245 U772 SMIRE

Hac-15-5CH (21C816T-05) Serfsce Water  Samspled: U021 101:05  Reechved: 1708621 12:12

Feenl Coliforms X1} 1X WPRIG 1 IIDSEAD TR 120 T ) I e e |
ml

E. Call Lo 10 " - ZIOSEAL TR 1248 aTaTal SMOI3

3247 Fitegzrakd Rood, Rarcha Condoya, CA PST42 | B
Sl Business 8271& | ELAP ¥1233 | HAIC

June 2022
Water Quality
Monitoring Report

Tel: 7184387300 Ki0z

541380 | ©a SWRCHE BLAP Accreditation/Regisration Rumber |

Fac Pl 4510 | weevy, callorniclab. com
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S

Sacramento Municipal Utility District

®
M U D Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 A1 521 133
Stillwater Sciences Project: SMUD In situ, Bec-T, & Chemsistry Maonitoring
2EAA Telegraph Ave, Suite 00 Project Mumber: 730010 Task (500,02 CLS Work Chrder #: 21G0167
Berkeley, CA S4T08 Progect Manager: Ensily Applequis C0cs:
MNotes amd Definitions
ET-4a <14
BT4 <1
LET Analyte DETECTED
kot Analyie NOT DETECTED a1 o shorve the reporting lisil Gor metbed detection il when specilfied)
MR il Repaial
dry Sample nealls reported i o dry weight b
EFDY Belative Peroenl Dillerence
3247 Fitepanakd Rood, Roncha Condows, CA& 95742 | BOOA32 7300 | Tel F1£.£38.7300 kilz Fou FIA.AZE 4510 | weaw. callorniclob. com
Small Business B2F1& | BLAF 1233 | KAICS 541380 | CA SWRCE BLAP Accreditation/Regisieation Mumber 1232
G-14 June 2022
Water Quality

Monitoring Report



Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

July 20, 2021 CLS Work Order #: 21G0707
COC #:

Ernily Appleaguist

Slillwater Sciances

2855 Telegraph Ave., Suile 400
Barkaley, CA 94705

Project Name: SMUD In site, Bac-T, &
Chemistry Monitoring

Enclosed are the rasulls of analyses [or samples received by the laboratory on
OF 13721 1237 Samples were analyzed pursuant 1o chent reguest utilizing EPA or
ather ELAP appraved melthodalogies. | cenify thal the resulls are in complionce
both technically and for completeness. Any comments and exceplions are
addressed urder the Notes and Definiticns sechon.

Aralytical resulls are attached to 1hi lefer. Please call if we can provide additional
assistance.

Sincerely,
*
J :-:I.:
Jarmes Liang, Ph.D.
Labearatory Dreclar

CA SWRCE ELAP AccredialionRegisiration rumber 1233

June 2022 G-15
Water Quality
Monitoring Report



@ SMUD

c.u.lmnm I‘monmnv Sﬁnwcns CHAIN OF CUSTORY

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

CLS 1. NO,

2 ole]

(Lol

Report Ta: el Job iy ANALYSIS REQUESTED | oporaaci
Stillwater Sciences Destination Labaralary - ™
2853 Telegraph Ave. Suite 400 Ranchio Cordiva g‘ o ELF REPORT YES I:l L8}
5 i = E =
Berkeley, CA 94705 El CLS =16 638.1301 o o GLOBAL 113
e poremned | B |
Emily Applequist eapplequistiaistillwatersei com i % 3; 5 | o
Preycct Marne ifurniatab m I = U FIFLD TN TIONS
SMUD In situ, Bac-T, & Chemisiry Moniioring e E [
& led [y =
PR - Vi T O omier g&-
T Dheaenptian
Mmoo seascnal bacterie Sewels in UARD resches: |
sz Locanioa LJARP TURNARCUND  SPECIAL
TIMEINDAYS  INSTRUCTIONS
SAMPLE FIELD CONTAINER
MARE: | TAME IDENTIFICATION in. MATRIR == ——is |5 Ll e
shoe | Bac-1o- VR Surfiioe waser B | % * X
TSI 6840 | Bag -T-UvR Surfuce water 6 | 3 ¥ X
Yy pAlS | Bap. 13-gHTL Surinee woker 6% Y X
U pdsg | Bac-11-38 ek 5% x
Tis/lrs | Bae- 15- 500 Surface wales b [ ¥ K
Surface waler 3 %
Surface waler B x INWDICE T0
Surface waler 6 % Stillwaier Screnoes
Surfse walsr 6 x| Seme asabove
Stifface Wil f X
Surface waler I3 | Proeet Su. 7R00 Task
#540,02
Suriace watr & % | wuoTEs
SUSPECTED CONSTITUENTS SAMPLE RETENTION TEME PRESERVATIVES {1)HICL Ap=C0Ln
GUHMD, A HISOY
RELEMQUISHED BY (Sigasture) PRINT NAMECOMPANY DATETIME RECEIVED BY |Siglure) PRINT NAMETOMPANY
Ere Bhgwareaaret bt ot | Th3fee 287
RECEIVED AT LABBY: |/~ — [ e 7113 [7 ¢ /73] cosmmosscosmentss O, 8 |
1 7
Ll | Creoex O ves [ orner =] AIR BILL#
i
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Sacramento Municipal Utility District ®
Upper American River Project M U D

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 1 aof 2 072021 1524
Stillwater Sciences Project:  SMUD In situ, Bec-T, & Chensisiry Monitoring
1E54 Telegraph Ave., Suite 200 Praject Mumber: T30.10 Task 080002 LS Work Cerder #: 2160707
Berkeley, CA S4T08 Progect Manager: Ensily Applequis C0cs:

Microbiological Parameters by APHA Standard Methods

Repusting
Analyie Resalt Lirmt Uty Dhlution  Haich Preparel Acrealy il B thul Mnkes

Hac-10-UVR (Z21C0707-01) Surlace Waler  Sampled: 07713721 0800 Hecddved: 07713721 12:537

Fecal Califoms =1.8 1X WPRIG 1 TI0STET DT 1245 [ Eed | S 0221
ml
E. Call i 1o - : IIOSTSR  gmLal 130 B4 M9

Bae-T-UVR (Z10G0707-82) Surlace Water  Sampled: 07/13/21 82:40 Heoohved: D770321 12257

Feeal Colitomas =1L.H 1E WPRIH 1 ZlDS7at DT 1245 L | S 9221
=l
E. Caoll L 1.0 N : IIOSTSR  GTILAT 1308 A2 SMOIRE

Hac<13=IHK (21GE0T0T-03) Sarfece Water  Sampled: UT71520 09215 Becelved: 0771521 12:537

Fecal Califoms <18 15 MPRGD 1 IlDSTaT DIATL 1245 ITR21 Sl 9221
=l
E. Coli L 10 " : IIOSTEE  gmIn20 13RS aT1421  SMeRE

Hac-11-IR (210070784 Surlace Water  Sampled: 077137201 99:55  Hecelved: 07713720 12:57

Feeal Collforms 10 1X WIPNH | ZIDETET gAY 1248 a7 R3] SMO1]
=l
E. Cali 54 10 - b IIDSTSR gLl 1308 a7/1421  SM9IZE

Hac-15-5CH (21C0THT-05) Swrfsce Water  Samspled: 0771521 10:15  Reechved: 17/13721 12257

Fecal Collforms X1} 1X WPRIG 1 IIOSTET g2l 1245 L) B ke
ml.
E. Cali =] 10 " - IS TSR Tl kT W ET [y R | Sknm

3247 Fiteganakd Rood, Roncha Condowa, CA P5742 | BOLLA3E T30 Tel: FlE.£30.7300 KI0Z | Fa PIA.GZS45ID | wesw, collornic

Small Business 8271 & | BLAP §1233 | HAIC

June 2022 G-17
Water Quality
Monitoring Report



S

Sacramento Municipal Utility District

®
M U D Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 072021 1524
Stillwater Sciences Project: SMUD In situ, Bec-T, & Chemsistry Maonitoring
2EAA Telegraph Ave, Suite 00 Project Mumber: 730010 Task (500,02 CLS Work Chrder #: 21G0707
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Union Valley Reservoir

Figure 8. Union Valley Reservair sampling locations.

Collection Method: Gill net

Date(s) of Collection: August 5, 2016
Sample Effort: 0720-1430 (7 hours)
Samplers: Gary Ichikawa and Scot Lucas

Sportfish Species FL {mm)

**Rainbow Trout {Oncorhynchus mykiss) **
373 | 368 | 414
Spotted Bass (Prychocheilus grandi)
172 | 1es [ 212 | 220 | 360 |
**Fork Length not recorded, Total Length shown**

Comments: The sampling vessel was launched from the launch ramp adjacent to the dam.
Electrofishing vessel was ineffective due to low conductivity. Specimens were collected using only
gill mets.

Back to Table

June 2022 H-3
Water Quality
Monitoring Report



@ SMUD

Slab Creek Reservoir

Figure 7a. Slab Creek Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill met
Date(s) of Collection: August 4, 2021
Sample Effort: 0745 — 1645 (9 hours)
Samplers: Gary Ichikawa and Scot Lucas

Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Sportfish Species FL {mm)

Rainbow Trout (Oncorhynchus mykiss)

| 425
Brown Trout (Salmo trutta)
| 360 |
Sacramento Pikeminnow (Ptychocheillus gronadi)
415 440 395 432 433 115
376 379 407 376

Comments: The sampling vessel was launched from the main launch ramp. Ten fish were collected
via gill net with the remaining two fish samples collected via electro-fishing.

Back to Table
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Loon Lake

Figure Ba. Loon Lake sampling locations.

Collection Method: Electro-fisher boat, gill met
Date(s) of Collection: August 2, 2021

Sample Effort: 1240-1840 (& hours)

Samplers: Chris Beebe and Evan Mattiasen

Sportfish Species FL {mm)

Rainbow Trout (Oncorhynchus mykiss)

179

Comments: The sampling vessel was launched from the main launch ramp. Strong winds down
the fetch of the lake prohibited samplers from safely accessing the northern area. One Rainbow
Trout was collected from gill net 1Met2. Low conductivity prohibited efficient use of the

electrofishing vessel.

Back to Table
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lee House Reservair

Figure 5a. lce House Reservoir sampling locations.

Collection Method: Gill net, Hook and line
Date(s) of Collection: August 3, 2016
Sample Effort: 1050 - 1710 (5.33 hours)
Samplers: Gary Ichikawa and Scot Lucas

Sportfish Species FL (mm)

Rainbow Trout (Oncorhynchus mykiss)
255 233 | 214 | ass

Comments: The sampling vessel was launched from the main launch ramp. Two rainbow trout
were caught via hook and line effort near the dam. Two Rainbow trout were collected via gill nets.
The electro-fisher boat was unable to be used effectively due to low conductivity at the site.

Back to Table

H-6 June 2022
Water Quality
Monitoring Report
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Gerle Creek Reservoir

Figure 4. Gerle Creek Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill met
Date(s) of Collection: August 5, 2021
Sample Effort: 0730 - 1200 (4.5 hours)
Samplers: Chris Beebe and Evan Mattiasen

@ SMUD

Species Collected, FL (mm)

Rainbow Trout (Oncorhynchus mykiss)

| 174 |
Brown Trout (Salmo trutta)
295 226 233 241 248 255
224 208 296 301 332

Comments: The sampling vessel was launched from the ramp adjacent to the dam. Ten of the
fourteen specimens collected via net placement 1MNetl. Mearly the entire boatable area was

sampled by electrofishing producing one Brown Trout and one Rainbow Trowt.

Back to Table
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Chili Bar Reservair

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

Figure 3. Chili Bar Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 4, 2021

Sample Effort: 0730 - 1505 (7.5hours)
Samplers: Chris Beebe and Evan Mattiasen

Sportfish Species FL {mm)

Rainbow Trout [Oncorhynchus mykiss)

176

| 307

Sacramento Pikeminnow (Piychocheilus grandil)

180

| 257

Comments: The sampling vessel was launched from the main launch ramp adjacent to the dam.
One brown trout was collected in the gill nets, the other specimens were collected using the

electro-fisher boat.

Back to Table
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Camino Reservoir

Figure 2. Camino Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill met
Date|s) of Collection: August 3, 2021

Sample Effort: 0815 — 1430 (5.25 hours)
Samplers: Chris Beebe and Evan Mattiasen

@ SMUD

Sportfish Species FL {mm)

Rainbow Trout (Oncorhynchus mykiss)

252 | 1s0 | 157 | 13 | 13 | 17
Brown Trout (Salmeo trutta)
235 | 1a0 | 30 | 183 | 182 | 219

Comments: The sampling vessel was launched from the bank. The entire boatable area of the
reservoir was sampled twice using the electro-fisher boat. Eight fish were collected using the
electrofishing vessel. Three fish were collected at net placement 1Metl and one Brown Trout was

collected at 1Met2.

Back to Table
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Table 1. Fish Collection Summary

Rainbow Brown Spotted | Sacramento
Trout Trout Bass Pikeminnow

Camino Reservoir 5] 6
Chili Bar Reservoir 2 2
Gerle Creek Reservoir 1 11
lce House Reservoir 4
Loon Lake 1
Slab Creek Reservoir 1 1 10
Union Yalley Reservoir 3 5

2.6.1 Table of Contents for SMUD Cellection Locations

Lake Name Page Number
Camino Reservoir 5
Chili Bar Reservoir 5]
Gerle Creek Reservair I
lce House Reservoir B
Loon Lake k]
Slab Creek Reservoir 10
Union Valley Reservair 11
4
H-10 June 2022

Water Quality
Monitoring Report



Sacramento Municipal Utility District N ®
Upper American River Project M U D

FERC Project No. 2101

At the MPSL-DFW lab, samples were stored in a freezer at -20°C until they were processed for
authorized analysis, per appropriate SOP's. Analysis authorization dictates tissue analysis [QA/QC
reguirements-preservatives, dissecting, cooling, ete.).

Figure 1. Overview of lakes sampled.

2.6 Results
A summary of the number of fish samples collected from the seven water bodies are in Table 1.

Two MPSL-DFW teams sampled the lakes and reserveirs. More detail regarding maps of the
sampling effort for each water body, the sampling crew, station name, date, species collected and
total length, are linked to Table 2.7.1 below.

June 2022 H-11
Water Quality
Monitoring Report



® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

2.2 MPSL-DFW Sampling personnel

Wesley Heim Project Director
Gary lehikawa Crew Lead
Chris Beebe Crew Lead

Scot Lucas Research Tech
Evan Mattiasen Research Tech

2.3 Authorization to collect samples

All sampling personnel are Marine Pollution Studies Lab staff contracted through San lose State
University Research Foundation (SISURF) to conduct the sample collection activities listed herain.
Fish were collected under Ca Department of Fish and Wildlife specific use permit 5-183470004-
21048-001; Title: Sacramento Municipal Utility District Monitaring.

2.4 Station selection

The study area includes seven project reservoirs and diverted stream reaches. Reservoirs
included in the fish monitoring program include Chili Bar, Loon Lake, Gerle Creek, lce House, Union
Valley, Caming, and Slab Creek.

Fish tissues were sampled to assess potential bioaccumulation of metals in resident fish within
these reservoirs in accordance with protocols of the State Water Quality Control Board (SWRCEB)
Surface Water Ambient Monitoring Pragram (SWAMP). Fish collection was conducted using hook
and line, gill nets and electro-fishing boats; techniques approved by the COFW.

2.5 Ssummary of types of samples authorized to be collected

Sport fish species were to be collected to better determine contamination risks at the chosen
lakes. Target species included brown trout (Salmeo trutta), black bass (Micropterus spp.), rainbow
trout [Oncerhynchus mypkiss) and Sacramento pikeminnow (Prychocheilus grandis). An attempt
was made to collect a minimum of three fish per species. Physical parameters were collected for
each individual fish, which included: weight, total length, fork length and presence of any
abnormalities. Each sport fish was individually tagged, wrapped in aluminum foil, placed in a
labeled zipper-closure bag and stored on dry ice for the duration of the trip.
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Cruise Report for the
Water Quality Monitoring Plan for the Upper American River Project (UARP)/FERC
Project No. 2101 UARP or 2155 CHILI BAR

Sacramento Municipal Utility District (SMUD)
Sampling Dates: August 2 — August 5, 2021

Prepared by Chris Beebe and Marine Pollution Studies Laboratory Staff (MPSL-DFW)
at Moss Landing Marine Laboratories; 5an Jose State University

1.0 Introduction

This work was performed for the Sacramento Municipal Utility District (SMUD) as part of their
relicensing reguirements through the Water Quality Monitoring Plan for the Upper American River
Project (UARP)/FERC Project No. 2101 UARP or 2155 CHILI BAR.

The Upper American River Project is situated within El Dorado and Sacramento counties on the
western slope of the Sierra Nevada. Operated by SMUD, the UARP consists of eleven reservoirs
and eight powerhouses. In normal water years the UARP provides roughly 1.8 billion kilowatt-
hours of electricity or enough energy to power about 180,000 homes. It covers over 6400 acres in
the El Dorado Mational Forest and land administered by the Bureau of Land Management and
receives runoff from approximately 674 square miles. The UARP also has extensive recreational
facilities at many of the reservoirs.

The UARP water quality plan includes monitoring of the following: 1) basic in situ parameters, 2)
general water chemistry, 3) bacteria, and 4) metals bicaccumulation. The portion of this plan
detailed below only describes the activities in Part 4: the bioaccumulation of metals in fish.

2.0 Cruise Report
2.1 Objectives

The objectives were to collect designated sportfish species as identified by the SMUD Water
Quality Monitoring Plan {May 2015). We targeted the following primary fish species at all lakes:
brown trout (Salmo trutta), smallmouth bass (Micropterus dolomiew), rainbow trout
(Oncorhynchus mykiss) and Sacramento pikeminnow (Ptychocheilus grandis). A minimum of three
individuals from each species were targeted from each lake, non-size specific. If hardhead were
seen, they were returned unharmed to the reservoir.

Fish were collected under California Department of Fish and Wildlife (CDPW) specific use permit 5-
183470004-21048-001; Title: Sacramento Municipal Utility District Monitoring. Sample sites were
reached by boating and fish were collected by hook and line, gill nets and electro-shocking boats in
accordance with the permit.

Water Quality

Monitoring

Report
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2.7 Discussion

A total of seven lakes were sampled: Caming Reservoir, Chili Bar Reservair, Gerle Creek Reservoir,
lce House Reservolr, Loon Lake, Slab Creek Reservair and Union Valley Reservoir. The collections
were done over a period of four consecutive days: August 2 through August 5, 2021,
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QA/QC Summaries for Metals Bioaccumulation Sampling
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June 2022

HOLDING TIME

Metalz samples were digested January 14 through February 2, 2022 and analyzed January 22
through February 11, 2022, Samples were analyzed within the EPA holding time of 1 year from
collection.

Mercury samples were analyzed January 26 through February 7, 2022, Samples were analyzed
within the EPA holding time of 1 year from collection.

CALIBRATION VERIFICATION

Initial Calibration Verification (ICV) and all Continuing Calibration Verification {CCWV) were within
DO of 220%.

DETECTION LIMIT

Detection limits were determined using chicken breast, and calculated following EPA 40 CFR
136 Appendix B, revision 2 (2016). All detection limits listed in the table above were achieved.

METHOD BLANKS

Two (2) method blanks were analyzed with each batch of metals samples. Three (3) method
blanks were analyzed with each batch of mercury samples. All blanks were below detection
limits. Sample results are not blank corrected.

REPLICATES

One pair of analytical duplicates selected haphazardly was analyzed with each batch of
samples. All RPDs met the DO of £25%, when calculable.

MATRIX SPIKES

Two matrix spike/matrix spike duplicate (MS/MSD) pairs were analyzed with each batch of
metals samples. All recoveries and RPDs met the D00 of £25%.

One matrix spike/matrix spike duplicate (M3/MSD) pair was analyzed with each batch of
mercury samples. All recoveres and RPDs met the DOO of £25%.

CERTIFIED REFERENCE MATERIAL
One CRM DORM-5 was analyzed with each batch of samples. The percent moisture of CRM
DORM-5 at the time of analysis was 3.06 or 3.31. Percent moistures for CEMs were measured

on January 11 and February 1, 2022,

The certified value for Lead is below the dry weight Method Detection Limit (MDL), therefore a
Laboratory Control Spike (LCS) was reported instead. There is no percent moisture associated
with LCS.

Percent recovenes met the DOO of £25%.

Water Quality
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Marine Pollution Studies Laboratories
Moss Landing Marine Laboratories

7544 Sandholdt Road

Moss Landing, CA 95039

Project Manager: Autumn Bonnema

Phone: B31-TT14175

e-mail: autumn.bonnemai@sjsu.edu

Project Name: SMUD_FERC_2021 M atrisx: Tissue
Parameter: Metals and Mercury Report Date: 18 Feb 2022
QA/QC SUMMARY

SAMPLE CUSTODY

Fifty-two (52) tizsue samples were collected August 3-5, 2021 and were received in good
condition on August &6, 2021. Cooler temperature at the time samples were received was -20°C.
Samples were stored at -20°C before and after analysis.

A additional twenty (20) tissue samples were collected at Union Valley Reservoir on August
17, 2021 for the State Wide Bioaccumulation Monitoring Program. Cooler temperature when
samples were received on August 18, 2021 was -20°C. Samples were stored at -20°C before
and after analysiz. Both programs agreed to share the data collected from these fish.

QA/QC DATA QUALITY OBJECTIVES (DQO)

e e Suied S S S
o mmmm e B S
Cu EPA 200.8M +25% +25% 134 Eg:g :' 102 tgfg -
Pb EPA 200.8M +25%, +95% g—_?ﬁ, Eg:g - g-_gg Lﬂg =
Hg EPA T473M +20% s25% D00 Eg«% :I 0.010 EEE =

METHOD

Fish were dissected following MPSL-105, Laboratory Preparation of Tissue in Marine and
Freshwater Bivalves and Fizh for Trace Metal and Synthetic Organic Analysis.

Metalzs samples (Ag. Cu, and Pb) were digested using EPA 3052 (Modified): Microwave
Aszisted Acid Digestion of Siliceous and Organically Based Matrices, and analyzed using EPA
200.8 (Modified): Determination of Trace Elements in Ambient Waters and Wastes by ICP-MS.
Digestion was performed by Amy Byington and analysis by Adam Newman.

Mercury samples were analyzed using EPA 7473 (Modified): Mercury in Solids and Solutions by
Thermal Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. Analysis
was performed by Jessica Heath.
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