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Acronym Definition
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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
(SMUD 2016a). The requirements for this Plan are found in State Water Resources
Control Board (SWRCB) Condition 8.A, and U.S. Forest Service (USFS) 4(e) Condition
31.1, 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 (2015) in coordination
with the Consultation Group and Resource Agencies stipulated in the license (FERC
2014). The plan was revised in 2015 (Revision 1) and again in 2016 (Revision 2) to update
the referenced analytical methods for various sub-programs within the plan. At the
completion of the first five years of monitoring, SMUD will consult with the SWRCB,
Regional Water Quality Control Board (RWQCB), California Department of Fish and
Wildlife (CDFW), USFS, and U.S. Bureau of Land Management (BLM) to determine if the
results warrant further modifications to the Water Quality Monitoring Plan (SMUD 2016a).

This report describes the results of the second year (2016) of water quality monitoring of
basic in situ parameters and bacteria, as well as one year of metals bioaccumulation
monitoring, for the UARP. Year 1 (2015) monitoring results for basic in situ parameters
and bacteria are presented in SMUD (2016Db).

SMUD owns and operates the Upper American River Project (UARP) which is licensed
by the Federal Energy Regulatory Commission (FERC). The UARP (FERC Project No.
2101) lies within ElI 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 2016 monitoring program was to perform in situ water quality and
bacteria monitoring in reservoirs and stream reaches of the UARP, in order to meet the
objectives and rationale of the SWRCB Water Quality Certification Condition 8.J.
Additionally, fish tissues were sampled in 2016 to assess potential bioaccumulation of
metals in resident fish within specific UARP reservoirs.

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

June 2017 1
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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. Fish sampling for the analysis of
metal bioaccumulation allows for an evaluation of health risks to humans and wildlife and
creates a long-term data set to detect trends in bioaccumulation through the license term.

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
except for the relatively small Robbs Peak Forebay (30 acre-feet). [Note: Rockbound
Lake, although associated with the UARP, 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 2017
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4.0 SAMPLING FREQUENCY AND LOCATIONS

Year 2 (2016) sampling frequency for in situ water quality was consistent with winter,
spring, summer, and fall monitoring periods designated in the Water Quality Monitoring
Plan (SMUD 2016a) (Table 4-1). Required bacteria monitoring was conducted by
sampling the middle elevation UARP reservoir (Gerle Creek, Union Valley, Junction, Ice
House, Brush Creek, Slab Creek) sites during the 30-day period surrounding 4" of July
and sampling the upper elevation UARP reservoir (Loon Lake, Buck Island) sites during
the 30-day period surrounding Labor Day. Fish tissue sampling for metals
bioaccumulation was conducted one time during August/September at UARP reservoirs
identified in the Water Quality Monitoring Plan (Table 4-1).

Table 4-1. Sampling Frequency for in situ Water Quality, Bacteria, and Metals Bioaccumulation.

Type 2016 (Year 2) Frequency
Once in spring — April or May
Once in fall — October or November
Once in winter — February
Once in spring - May
Once in summer — August
Once in fall — November

In situ reservoir

In situ riverine

Five samples within 30 days — around 4™ of July

Bacteria Five samples within 30 days — around Labor Day

Metals

. . Once in August/September
bioaccumulation

Specific sampling locations within reservoirs and diverted stream reaches varied
depending on the general constituent under study. As specified in the Water Quality
Monitoring Plan, in situ monitoring occurred at 15 representative reservoir locations
(Figures 4-1 and 4-2, Table 4-2) and 19 representative stream reaches (Figures 4-1 and
4-2, Table 4-3), and bacteria sampling occurred at 15 locations (Figures 4-1 and 4-2,
Table 4-4). Fish tissue sampling for metals bioaccumulation occurred in 6 reservoirs
(Figures 4-1 and 4-2, Table 4-5), consistent with the Water Quality Monitoring Plan
(Revision 2) (SMUD 2016a). Individual sampling locations within each reservoir are
identified in Appendix G.
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Table 4-2. In situ Water Quality Sampling Locations and Dates for SMUD Upper American River
Project Reservoir Sites.

SMUD 2016
Site Name Sample

Site ID Location Date?

R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) 10/26

R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) 10/26

R-4A R-1S-3-LL Loon Lake, near dam 10/16

R-5 R-1S-4-GC Gerle Creek Reservoir, mid-lake 5/17
R-6C R-IS-5-UVR | Union Valley Reservoir, Robbs PH tailrace zone 4/26, 10/25
R-6D R-1S-6-UVR | Union Valley Reservoir, Jones Fork Silver Creek arm 4/26, 10/25
R-6B R-IS-7-UVR | Union Valley Reservoir, mid-reservoir 4/26, 10/25
R-6A R-1S-8-UVR | Union Valley Reservoir, near dam 4/26, 10/25
R-7C R-1S-9-IHR Ice House Reservoir, upper lake body 4/25, 10/27
R-7B R-1S-10-IHR | Ice House Reservoir, mid-reservoir 4/25, 10/27
R-7A R-1S-11-IHR | Ice House Reservoir, near dam 4/25, 10/27
R-8 R-1S-12-JR Junction Reservoir, mid-reservoir between arms 4/25, 10/27
R-9 R-1S-13-CR | Camino Reservoir, mid-reservoir 4/28, 10/24
R-11B R-1S-14-SC | Slab Creek Reservoir, upper-reservoir 4/27, 10/24
R-11A R-1S-15-SC | Slab Creek Reservoir, mid-reservoir 4/27, 10/24

! Loon Lake was under ice cover in April and was not sampled. Gerle Creek Reservoir was not sampled in October
because the reservoir was spilling and it was not safe to launch a boat near the dam.

Table 4-3. In situ Water Quality Sampling Locations and Dates for SMUD Upper American River
Project Riverine Sites.

SMUD
Site 2016
Name Site ID Location Sample Dates?
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir 8/23, 11/7
5 IS-2-LRR | Little Rubicon River outflow from Rockbound Lake 8/23, 11/8
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake 8/23, 11/8
7 I1S-4-GC Gerle Creek outflow from Loon Lake 8/23, 5/17, 11/7
14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir 5/1, 8/23, 11/7
15 IS-6-GC Gerle Creek outflow from Gerle Creek Reservoir 2/9, 5/1, 8/23

18 IS-7-SFRR
19 IS-8-SFRR
16 IS-9-GCC

25 IS-10-SFSC
27 IS-11-SFSC

5/1, 8/23, 11/7
5/1, 8/23,11/7
2/9 5/1, 8/23, 11/7
2/8, 5/2, 8/25, 11/9
2/8, 5/2, 8/26, 11/9

S.F. Rubicon upstream of Gerle Creek confluence
S.F. Rubicon downstream of Gerle Creek confluence
Gerle Creek Canal inflow to Robbs Forebay

S.F. Silver Creek outflow from Ice House

S.F. Silver Creek inflow to Junction Reservoir

29 IS-12-SC Silver Creek outflow from Junction Reservoir 2/8, 5/2, 8/26, 11/9
32 IS-13-SC Silver Creek inflow to Camino Reservoir 2/8, 5/2, 8/26, 11/9
34 I1S-14-SC Silver Creek outflow from Camino Reservoir 2/8, 5/2, 8/26, 11/9

38 IS-15-SFAR
41 IS-16-SFAR
40 IS-17-BC

2/8, 5/3, 8/26, 11/10
2/8, 5/3,8/26, 11/10
2/8, 5/3, 8/26, 11/10

SFAR upstream of Camino Powerhouse

SFAR downstream of Camino Powerhouse

Brush Creek outflow from Brush Creek Reservoir
60 IS-18-SFAR | SFAR upstream of White Rock Powerhouse 2/9, 5/3, 8/24, 11/10
43 IS-19-SFAR | SFAR downstream of Slab Creek Reservoir 2/8, 5/3, 8/24, 11/10

1 Sites IS-1-RR, IS-2-LRR, IS-3-LRR, 1S-4-GC, I1S-5-GC, IS-7-SFRR and 1S-8-SFRR were inaccessible during the

February sampling event due to snow accumulation. Sites I1S-1-RR, I1S-2-LRR, IS-3-LRR were inaccessible during

the May sampling event due to snow accumulation Site IS-6-GC was unsafe to access during the November event
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because it is located immediately downstream of Gerle Creek Reservoir, which was spilling during the sampling
event.

Table 4-4. Bacteria Sampling Locations and Dates for SMUD Upper American River Project
Riverine Sites.

SMUD Site
Reservoir Name Site ID Location 2016 Sample Dates
On Northshore, near dam
Buck Island R-3B Bac-1-BI | and Off-Highway Vehicle | ©/23; 8/30, 976,
Reservoir camping 9/13, 9/20
(beach
. On south shore, near 8/23, 8/30, 9/6,
locations) " Bac-2-Bl Rubicon Hiking Trail 9/13, 9/20
West of main dam, near 8/23, 8/30, 9/6,
Loon Lake 64 Bac-3-LL Red Fir Campground 9/13, 9/20
Reservoir West of Loon Lake
(beach 65 Bac-4-LL Campground, near boat 8/23, 8/30, 9/6,
locations) P9 ' 9/13, 9/20
launch
Gerle Creek Near Gerle Creek 6/21, 6/28, 7/6,
Reservoir 66 Bac-5-GCR Campground 7/12, 7/19
(beach ™ Near Angel Creek picnic 6/21, 6/28, 716,
locations) 67 Bac-6-GCR area 7/12, 7/19
6/21, 6/28, 7/6,
R-6H Bac-7-UVR At Fashoda Beach 7112, 7119
. Near Wench Creek 6/21, 6/28, 7/6,
Uggge\r/\illi?y R-6E Bac-8-UVR Campground 7/12, 7/19
. Near Camino Cove 6/21, 6/28, 7/6,
(swim areas) FC-2 Bac-9-UVR Campground 7112, 7/19
Near Yellowjacket 6/21, 6/28, 716,
R-6F Bac-10-UVR Campground 7/12, 7/19
Other UARP Junction Reservoir, near 6/21, 6/28, 716,
Locations R-8B Bac-11-JR boat launch 7112, 7/19
Ice House Northshore near private 6/20, 6/27, 7/5,
Reservoir 68 Bac-12-HR campground access 7/11, 7/18
(beach East of boat launch and 6/20, 6/27, 7/5,
locations) 69 Bac-13-IHR picnic area 7/11, 7/18
Brush Creek Reservaoir, 6/20, 6/27, 7/5,
Other UARP R-108 Bac-14-BCR near boat launch 7/11, 7/18
locations Slab Creek Reservoir, 6/20, 6/27, 7/5,
R-11C Bac-15-SCR near boat launch 7/11, 7/18
June 2017

Water Quality Monitoring Report




Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Table 4-5. Metals Bioaccumulation Sampling Locations and Dates for SMUD Upper American River

Project Reservoir Sites.

@ SMUD

2016
SMUD Site Sample
Reservoir Name Site ID Locations? Dates
Loon Lake Reservoir 80 M-1-LL Various 8/30
Gerle Creek Reservoir 81 M-1-GCR Various 8/31
Union Valley Reservoir? 82 M-1-UVR Various 8/30, 9/1
Ice House Reservoir 83 M-1-IHR Various 8/29
Camino Reservoir 84 M-1-CR Various 8/30
Slab Creek Reservoir 85 M-1-SCR Various 8/31

1 Electrofishing and gill-net placement locations are described in Appendix G.

2 Union Valley Reservoir was divided into two separate locations and sampled on multiple days (see Appendix G).
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5.0 METHODS
5.1 IN SITU PARAMETERS

Reservoir in situ water quality monitoring was conducted by watercraft to access mid-
reservoir areas (Figure 5-1). A multi-probe Sonde (Yellow Springs Instruments [YSI]
6920) was deployed from the boat for measurement of in situ parameters, including water
temperature, conductivity, dissolved oxygen, pH, and turbidity (Table 5-1).

T
Figure 5-1. Example of mid-reservoir in situ water quality sampling
site (R-1S-13-CR) at Camino Reservoir.

10 June 2017
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At each reservoir site, a vertical water column profile was collected for all in situ water
guality 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). Water transparency was measured at reservoir stations with a standard
Secchi disk.

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) such that there was little variability
in parameter readings at each location.

Figure 5-2. Example of an in situ water quality sampling site
(IS-14-SC) at Silver Creek outflow from Camino Reservoir.
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For both reservoir and riverine in situ monitoring, Sonde calibration was conducted on-
site prior to the start of each sampling day using standard solutions and recorded on
calibration logs (Appendix E). 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 effort,
data was added to a 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 final, approved
Water Quality Monitoring Plan (SMUD 2016a).

Table 5-1. In situ Water Quality Methods.

Parameter Method Units MDL

Water temperature (YSI 6560 Sensor) EPA 170.1 degrees Celsius (°C) 0.1

Conductivity (YSI 6560 Sensor) SM2510-B microsiemens per 1.0

centimeter (uS/cm)

DO (YSI 6562 Rapid Pulse Sensor) SM 4500-O(G) | milligrams per liter (mg/L) 0.1

pH (YSI 6565 Sensor) SM 4500-H standard unit of pH (s.u.) 0.1

- SM 2130B Nephelometric Turbidity 0.1
Turbidity (YSI 6136 Sensor) Unit (NTU)

Secchi depth (Secchi disk) USGS meter (m) 0.1

DO= dissolved oxygen

EPA= Environmental Protection Agency
MDL= method detection limit

SM= Standard Methods

5.2 BACTERIA

Bacteria grab samples were collected near reservoir and river shorelines in shallow water,
and in particular at swim areas/beach locations (Table 4-4, Figure 5-3). Samples were
collected in sterilized bottles supplied by the analytical laboratory. Field sampling
personnel filled each sample bottle by direct immersion in the reservoir or stream.
Immediately after collection, samples were placed on ice for transport to the analytical
laboratory within the required field hold time (Table 5-2).
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Flgu‘fe 5-3. Example of a Bacteria Sampling Si
(Bac-1-Bl).
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Table 5-2. Bacteria Analytical Methods and Field Hold Times.

Analyte Method Units MDL Hold time
Escherichia coli SM9223B (Quantitray) MPN/100 mL 1.8 8 hr
Fecal coliforms 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 and 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. Sample labels included sample identification code, date,
time, preservative, client name, collector's name, reservoir/river 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.

5.3 METALS BIOACCUMULATION

Fish tissue samples were collected by the California Department of Fish and Wildlife
(CDFW) on August 29, 2016 and analyzed at their Marine Pollution Studies Laboratories
at Moss Landing, in accordance with protocols of the SWRCB Surface Water Ambient
Monitoring Program (SWAMP). Fish collection was conducted by boat using gill netting
and electrofishing. Target species included brown trout (Salmo trutta), smallmouth bass
(Micropterus dolomieu), rainbow trout (Oncorhynchus mykiss), and Sacramento
pikeminnow (Ptychocheilus grandis). In some cases, kokanee (Oncorhynchus nerka),
lake trout (Salvelinus namaycush), and Lahontan cutthroat trout (Oncorhynchus clarkii
henshawi) were collected. A minimum of three individuals per species were targeted from
each reservoir, non-size specific. As hardhead (Mylopharodon conocephalus) are a state
species of special concern and U.S. Forest Service sensitive species, these fish were
returned to the reservoir unharmed when they were observed.

Physical characteristics were recorded for each individual fish, including: weight, total
length, 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 at -20 degrees Celsius (°C) 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 (California Environmental Protection Agency 2005) and with
methods comparable to those used at the CDFW/MPSL. Tissue samples were processed
by removing skin from an area above the lateral line and then extracting a 9-13 gram
tissue “plug”. Samples were weighed for percent moisture analysis and analyzed using
methods shown in Table 5-3.
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Table 5-3. Metals, Method Detection and Reporting Limits for Fish Tissue Analyses?®.

MDL MRL MDL MRL
Metal Method (mg/kg ww) (mg/kg ww) (mg/kg dw) (mg/kg dw)

Copper EPA2§858223”" 0.06 0.20 0.34 1.00
EPA 2052 and

Lead 220.8 2 0.002 0.005 0.01 0.03

Mercury EPA 74733 0.004 0.012 0.015 0.046
. EPA 2052 and

Silver 220.8 2 0.003 0.01 0.02 0.06

EPA= Environmental Protection Agency

MDL= method detection limit
MRL= method reporting limit
ww= wet weight
dw= dry weight

! From the Water Quality Monitoring Plan (Revision 2) (SMUD 2016a).
2 Digestion and analysis of total copper, total lead, and total silver.
3 Total mercury is a proxy for methylmercury in fish (Weiner et al. 2007).

Table 5-4. Target Fish Species, Size Ranges, and Numbers by Location for Metals Bioaccumulation

Sampling.
Fork Length Number of Fish
Reservoir (Site Name) Species Common Name (range, in mm) Collected
Loon Lake Reservoir Rainbow Trout 198-373 4
(M-1-LL) Brown Trout 436-496 3
Gerle (fﬂri?éggiervo" Brown Trout 182-312 14
Smallmouth Bass 170-382 10
_ _ Rainbow Trout 225-360 18
Union (\K/ff'l%ss;sewo" Kokanee 209-212 4
Brown Trout 486 1
Lake Trout 278-647 5
Ice House Reservoir Rainbow Trout 264-385 5
(M-1-IHR) Brown Trout 410-586 3
Camino Reservoir Lahontan Cutthroat Trout 225-233 3
(M-1-CR) Brown Trout 245-305 10
_ Rainbow Trout 173-249 4
Slab %:I\;ﬁil(SF(z:eRs)ervow Sacramento Pikeminnow 201-461 7
Brown Trout 230-505 4
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6.0 RESULTS
6.1. IN SITU PARAMETERS

6.1.1. Riverine Sites

In situ water quality data for UARP riverine sites are summarized in Table 6-1.
February Sampling Event

During the February sampling event, water temperatures ranged from 2.1 to 6.7 °C and
were variable by site. Riverine dissolved oxygen ranged from 8.5 to 11.6 milligram per
liter (mg/L) (82 to 98% saturation), with no measurements falling below Basin Plan
instantaneous minimum concentration of 7.0 mg/L for cold freshwater habitat (COLD) and
spawning, reproduction, and/or early development (SPWN) designated beneficial uses.
pH at riverine sites ranged from 5.1 to 7.1 standard units (s.u.), with three exceedances
of the Basin Plan instantaneous minimum pH objective (6.5 s.u.) and no exceedances of
the instantaneous maximum pH objective (8.5 s.u.). Measured pH below the Basin Plan
instantaneous minimum occurred at sites I1S-6-GC (5.9 s.u.), IS-9-GCC (6.0 s.u.), and IS-
10-SFSC (5.5 s.u.) (Table 6-1).

Typical of granitic watersheds, conductivity at the riverine sites was low, ranging from 8 to
61 microsiemens per centimeter (uS/cm).

Turbidity measurements during the February sampling event ranged from 0.4 to 46.0
Nephelometric Turbidity Unit (NTU) with no particular spatial pattern. Turbidity at the
Brush Creek outflow from Brush Creek Reservoir site (IS-17-BC) was 46.0 NTU during
this survey (Table 6-1), which was higher than all the other sites and may be due to
increased runoff from an area immediately downstream of the King Fire area, which
burned over 97,000 acres of land in El Dorado County, California, in mid-September to
mid-October 2014.

May Sampling Event

Water temperatures exhibited a greater range and were generally higher than winter
temperatures during the May sampling event (5.2 to 11.5°C). Dissolved oxygen ranged
from 9.5 t0 10.9 mg/L (74 to 102% saturation) across all riverine sites, which is well above
the minimum Basin Plan concentration of 7.0 mg/L for COLD and SPWN. pH ranged from
5.0 to 7.6 s.u., with seven exceedances of the Basin Plan instantaneous minimum pH
objective (6.5 s.u.) and no exceedances of the instantaneous maximum (8.5 s.u.).
Measured pH below the Basin Plan instantaneous minimum occurred at sites 1S-6-GC
(5.6 s.u.), 1IS-9-GCC (5.0 s.u.), IS-7-SFRR (5.3 s.u.), 1IS-8-SFRR (5.5 s.u.), IS-10-SFSC
(5.3 s.u.), 1IS-11-SFSC (5.5 s.u.), and IS-12-SC (5.5 s.u.) (Table 6-1.
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Conductivity at the riverine sites was low, ranging from 10.0 to 57 uS/cm during May
sampling. Turbidity measurements ranged from 0.0 to 20.1 NTU. All turbidity
measurements were similar except for the Brush Creek outflow from Brush Creek
Reservoir site (1S-17-BC), which exhibited 20.1 NTU (Table 6-1).
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Table 6-1. In situ Water Quality for UARP Riverine Sites.

2016 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
February 2016
IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
I1S-4-GC - - - - - - -
IS-5-GC - - - - - - -
IS-6-GC 2/9 2.1 5.9 11.6 84 15° 0.7
IS-9-GCC 2/9 2.3 6.0 11.3 83 17° 0.5
IS-7-SFRR - - - - - - -
IS-8-SFRR - - - - - - -
IS-10-SFSC 2/8 3.6 5.5 10.9 82 8@ 6.0
IS-11-SFSC 2/8 4.7 6.7 10.9 82 13° 1.0
IS-12-SC 2/8 3.2 6.8 10.9 82 10° 0.6
IS-13-SC 2/8 6.3 6.8 111 90 16° 1.9
I1S-14-SC 2/8 6.7 7.0 10.1 88 11° 0.8
IS-15-SFAR 2/8 6.2 7.0 115 93 61° 13
IS-16-SFAR 2/8 4.9 7.1 10.8 84 29° 11
IS-17-BC 2/8 7.1 6.9 10.8 89 28° 46.0
IS-18-SFAR 2/9 7.7 6.8 11.7 98 22° 1.2
IS-19-SFAR 2/8 5.0 7.1 11.6 91 17° 2.1
May 2016
IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
IS-4-GC 5/17 7.0 7.1 9.8 81 10 14
IS-5-GC 5/1 7.0 7.1 9.8 81 10 0.0
IS-6-GC 5/1 6.7 5.6 10.6 86 12 0.2
IS-9-GCC 5/1 8.0 5.0 10.7 90 30 0.3
IS-7-SFRR 5/1 8.6 5.3 10.1 86 11 0.2
IS-8-SFRR 5/1 8.3 5.5 104 89 12 0.3
IS-10-SFSC 5/2 5.2 5.3° 10.6 83 10° 0.0
IS-11-SFSC 5/2 6.8 550° 10.9 89 12° 0.3
18 June 2017
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2016 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-12-SC 5/2 5.9 5,59 10.9 89 129 0.3
IS-13-SC 5/2 8.6 6.9° 10.0 93 180° 0.5
IS-14-SC 5/2 7.7 6.9° 10.0 94 10° 0.2
IS-15-SFAR 5/3 9.2 7.0 9.9 99 57 2.6
IS-16-SFAR 5/3 7.9 7.3 104 102 55 1.2
IS-17-BC 5/3 10.1 7.7 9.5 92 38 20.1
IS-18-SFAR 5/3 11.5 7.3 10.0 101 35 0.6
IS-19-SFAR 5/3 8.9 7.6 9.8 98 21 1.1
August 2016
IS-1-RR 8/23 20.2 6.8 6.7 74 6 0.9
IS-2-LRR 8/23 18.0 6.9 6.3 66 7 1.2
IS-3-LRR 8/23 215 6.6 6.9 78 9 1.6
IS-4-GC 8/23 11.5 6.4 8.5 78 6 1.6
IS-5-GC 8/23 18.5 6.8 8.0 85 8 1.6
IS-6-GC 8/23 15.6 6.5 8.2 82 9 1.6
IS-9-GCC 8/23 18.3 6.8 8.4 89 8 1.6
IS-7-SFRR 8/23 18.0 6.7 8.1 85 9 0.1
IS-8-SFRR 8/23 18.2 6.9 8.1 88 11 1.6
IS-10-SFSC 8/25 7.4 6.4 9.9 82 10 1.4
IS-11-SFSC 8/26 12.3 6.9 9.3 87 14 0.4
IS-12-SC 8/26 9.2 6.4 9.6 84 11 0.6
IS-13-SC 8/26 15.1 6.9 9.0 91 11 0.7
IS-14-SC 8/26 11.0 6.7 10.2 93 13 0.6
IS-15-SFAR 8/26 19.0 7.1 9.0 97 34 1.2
I1S-16-SFAR 8/26 12.1 6.7 10.5 97 41 0.7
IS-17-BC 8/26 18.8 7.3 8.4 90 24 3.4
I1S-18-SFAR 8/24 15.7 6.5 9.5 95 23 0.8
IS-19-SFAR 8/24 12.5 6.1 10.0 94 20 0.2
November 2016
IS-1-RR 11/7 5.2 6.6 9.8 77 6 1.0
IS-2-LRR 11/8 6.0 7.2 10.0 78 1° 1.2
IS-3-LRR 11/8 6.5 6.7 9.9 81 50 1.1
IS-4-GC 11/7 9.0 7.1 9.3 80 10 1.3
IS-5-GC 11/7 6.9 6.9 10.0 82 12 1.3
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2016 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)

I1S-6-GC - - - - - - -
I1S-9-GCC 11/7 6.5 6.7 9.9 80 34 1.0
IS-7-SFRR 11/7 5.8 6.1 10.4 83 15 1.1
IS-8-SFRR 11/7 6.8 6.6 10.3 85 13 1.2
IS-10-SFSC 11/9 7.6 5.6 9.3 78 79 3.5
IS-11-SFSC 11/9 5.3 6.1 10.6 84 100 2.5
I1S-12-SC 11/9 8.6 6.0 9.9 85 8@ 2.7
I1S-13-SC 11/9 9.5 6.9 10.4 91 120 3.1
1S-14-SC 11/9 10.5 6.9 10.2 91 1309 3.1
IS-15-SFAR 11/10 9.0 6.0 10.1 87 30° 1.1
IS-16-SFAR 11/10 10.6 6.2 10.4 94 1909 1.2
IS-17-BC 11/10 11.6 6.3 10.0 91 2209 39.6
IS-18-SFAR 11/10 11.1 6.8 10.8 99 3109 1.9
IS-19-SFAR 11/10 10.3 6.6 10.4 93 180° 3.7

°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.
“Q” Data that are designated as “qualified” because the post-sampling calibration check measurement quality objective (MQO) for acceptability was not met
(see Appendix E).
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August Sampling Event

During the August sampling event, water temperatures ranged from 7.4 to 21.5°C and
were variable by site. Riverine dissolved oxygen during the August sampling event ranged
from 6.3 to 10.5 mg/L (66 to 98% saturation), with three measurements falling below the
Basin Plan instantaneous minimum concentration of 7.0 mg/L for COLD and SPWN.
Measured dissolved oxygen below the Basin Plan instantaneous minimum occurred at
sites 1S-1-RR (6.7 mg/L), 1S-2-LRR (6.3 mg/L), and IS-3-LRR (6.9 mg/L) (Table 6-1),
which may be due to low river flows or higher water temperatures at these sites in August.
Riverine pH ranged from 6.1 to 7.1 with one exceedance of the Basin Plan instantaneous
minimum pH objective (6.5 s.u.) and no exceedances of the instantaneous maximum (8.5
S.u.). Measured pH below the Basin Plan instantaneous minimum occurred at Site 1S-19-
SFAR (6.1 s.u.) (Table 6-1).

Conductivity at the riverine sites was low, ranging from 6 to 41 uS/cm. During the August
sampling event, turbidity measurements were low, ranging from 0.1 to 3.4 NTU.

November Sampling Event

Water temperatures during the November sampling event ranged from 5.2 to 11.6 °C.
Riverine dissolved oxygen ranged from 9.3 to 10.6 mg/L (78 to 99% saturation), with no
measurements falling below Basin Plan instantaneous minimum concentration of 7.0
mg/L for COLD and SPWN. Riverine pH ranged from 5.6 to 7.2 during the November
event with one exceedance of the Basin Plan instantaneous minimum pH objective (6.5
S.u.) and no exceedances of the instantaneous maximum (8.5 s.u.). Measured pH below
the Basin Plan instantaneous minimum occurred at Site IS-10-SFSC (5.6 s.u.) (Table 6-
1).

Conductivity at the riverine sites was low, ranging from 1 to 34 uS/cm during November
sampling. Turbidity ranged from 1.0 to 39.6 NTU, with the highest turbidity occurring again
at the Brush Creek outflow from Brush Creek Reservoir site (IS-17-BC) (Table 6-1).
Overall, the increase in November riverine turbidity levels would not be expected to cause
a nuisance or adversely affect beneficial uses.

6.1.2. Reservoir Sites

In situ water quality data for UARP reservoir sites are presented in Figures 6-1 through
6-13 and Appendix A.

April Sampling Event

During the April sampling event, the onset of seasonal thermal stratification was apparent
in Union Valley, Ice House, and Junction reservoirs, with thermocline development
between roughly 4 and 17 meters (m) deep, depending on the site (Figure 6-1 to Figure
6-5). Surface water temperatures at these sites ranged from 7.8° to 10.9°C and bottom
water temperatures were lower, ranging from 4.9° to 5.9°C. Dissolved oxygen, pH, and
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turbidity were generally consistent with depth, suggesting well-mixed water columns that
had only recently begun to stratify due to increasing surface water temperatures.
Dissolved oxygen concentrations were above 10 mg/L at all sites in these three
reservoirs, well above the Basin Plan instantaneous minimum concentration of 7.0 mg/L
for COLD and SPWN designated beneficial uses. pH was generally at or below the Basin
Plan instantaneous minimum pH objective (6.5 s.u.) at all sites, with the exception of two
sites in Ice House Reservoir (sites R-IS-10-IHR and R-IS-11-IHR) (Figure 6-4). The
lowest pH values of approximately 5.5 s.u. were measured in Junction Reservoir (Site R-
IS-12-JR) (Figure 6-5). There were no instances of pH measurements greater than the
instantaneous maximum pH objective (8.5 s.u.). Turbidity levels were very low (€1 NTU)
in Union Valley, Ice House, and Junction reservoir sites, with the exception of bottom
waters at Site R-IS-9-IHR, where turbidity ranged from <1 to 3 NTU (Figure 6-3). The
minor increase in turbidity at Site R-1S-9-IHR may have been due to sampling
disturbances of bottom sediments by the water quality probe.

Gerle Creek Reservoir, Camino Reservoir, and the relatively shallow site in Slab Creek
Reservoir (Site R-1S-14-SCR) exhibited little variation in water temperature with depth,
indicating that stratification was not underway at these locations (Figure 6-1, Figure 6-5,
and Figure 6-6). As these three waterbodies are regulating reservoirs, their hydraulic
residence times tend to be relatively low and they are not as likely to experience thermal
stratification as the storage reservoirs (e.g., Union Valley, Ice House). Dissolved oxygen
concentrations were above 10 mg/L at all reservoir sites in April, well above the Basin
Plan instantaneous minimum concentration of 7.0 mg/L for COLD and SPWN designated
beneficial uses. pH was generally at or below the Basin Plan instantaneous minimum pH
objective (6.5 s.u.) at all three reservoir sites. There were no instances of pH
measurements greater than the instantaneous maximum pH objective (8.5 s.u.). Turbidity
levels were very low (€1 NTU) at all reservoir sites, with the exception of waters near the
bottom of Gerle Creek Reservoir where turbidity increased to approximately 3 NTU
(Figure 6-1). The minor increases in turbidity at this location may have been due to
sampling disturbances of bottom sediments by the water quality probe.
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Site R-1S-4-GC
-0-Water Temperature (°C) < Dissolved Oxygen (mg/L)
-@-Turbidity (NTU) ——pH (s.u.)
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Figure 6-1. In situ water temperature, dissolved oxygen, turbidity, and pH at Gerle Creek Reservoir
and Union Valley Reservoir sites R-1IS-4-GC (top) and R-1S-5-UVR (bottom) during April/May 2016.
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Site R-IS-6-UVR
-0—Water Temperature (°C) {1 Dissolved Oxygen (mg/L)
-@-Turbidity (NTU) —A—pH (s.u.)
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Figure 6-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-6-UVR (top) and R-IS-7-UVR (bottom) during April 2016.
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Figure 6-3. 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-1S-9-IHR (bottom) during April
2016.
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Site R-1S-10-IHR
-0-Water Temperature (°C) {7+ Dissolved Oxygen (mg/L)
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Figure 6-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
sites R-1S-10-IHR (top) and R-1S-11-IHR (bottom) during April 2016.
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Site R-IS-12-JR
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Figure 6-5. In situ water temperature, dissolved oxygen, turbidity, and pH at Junction Reservoir
and Camino Reservoir sites R-IS-12-JR (top) and R-1S-13-CR (bottom) during April 2016.
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Figure 6-6. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek Reservoir
Sites R-1S-14-SCR and R-IS-15-SCR during April 2016.
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October Sampling Event

During the October sampling event, surface water temperatures at all reservoir sites
ranged from 10 to 15 °C and bottom water temperatures ranged from 9.7° to 13.8°C. Loon
Lake, Camino Reservoir, and Slab Creek Reservoir exhibited little to no variation in water
temperature with depth (Figure 6-7, Figure 6-8, Figure 6-12, Figure 6-13), indicating that
these three waterbodies had already mixed for the fall, or in the case of Camino and Slab
Creek reservoirs, may not have stratified during 2016 (see April Sampling Event results
above). Dissolved oxygen and pH in these reservoirs were generally consistent with
depth, suggesting a well-mixed water column at each profile location. Dissolved oxygen
concentrations were well above the Basin Plan instantaneous minimum concentration of
7.0 mg/L for COLD and SPWN designated beneficial uses. pH measurements at Site R-
IS-1-LL were low and generally below the Basin Plan instantaneous minimum pH
objective of 6.5 s.u. (Figure 6-7) There were no instances of pH measurements greater
than the instantaneous maximum pH objective (8.5 s.u.) in Loon Lake, Camino Reservoir,
and Slab Creek Reservoir. Turbidity levels were low (< 4 NTU), with the exception of
waters between approximately 8 and 13 m at Slab Creek Reservoir Site R-1S-15-SC,
where turbidity increased slightly to 12.2 NTU (Figure 6-13).

Union Valley Reservoir exhibited a deep thermocline at 21-23 m (except for the shallow
site R-1S-5-UVR) (Figures 6-8 through 6-10), which may have been descending as
surface waters cooled and the water column began to mix. Junction Reservoir exhibited
a similar pattern, with a slight thermocline at roughly 18 m, or very close to the bottom of
this waterbody (Figure 6-12). Dissolved oxygen and pH in these reservoirs were generally
similar with depth, with slight variations between surface waters and deeper waters. At
Site R-IS-8-UVR, dissolved oxygen decreased by 1 mg/L (from 8 mg/L to 7 mg/L) at the
approximate location of the thermocline (23 m) and continued decreasing to
approximately 6 mg/L in bottom waters (Figure 6-10). Dissolved oxygen concentrations
at other Union Valley and Junction reservoir sites were well above Basin Plan
instantaneous minimum concentration of 7.0 mg/L for COLD and SPWN designated
beneficial uses. With the exception of sites R-IS-6-UVR (Figure 6-9) and R-IS-8-UVR
(Figure 6-10), pH was generally above the Basin Plan instantaneous minimum pH
objective (6.5 s.u.). There were no instances of pH measurements greater than the
instantaneous maximum pH objective (8.5 s.u.) in Union Valley Reservoir. Turbidity levels
were low (< 4 NTU) at all sites in Union Valley and Junction reservoir.

Ice House Reservoir showed the greatest degree of stratification during the October
survey, with a thermocline between approximately 14 and 24 m at sites R-I1S-9-IHR and
R-1S-11-IHR (Figure 6-10 and Figure 6-11). Dissolved oxygen concentrations in the
bottom waters at Site R-IS-11-IHR decreased to 1.3 mg/L near the sediment-water
interface (Figure 6-11), a result that is not uncommon for deep waterbodies that have
been thermally stratified for several months. Dissolved oxygen in surface waters at all
sites in Ice House Reservoir was well above the Basin Plan instantaneous minimum
concentration of 7.0 mg/L for COLD and SPWN designated beneficial uses. pH was
generally above the Basin Plan instantaneous minimum pH objective (6.5 s.u.) and there
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were no instances of pH measurements greater than the instantaneous maximum pH
objective (8.5 s.u.) in Ice House Reservoir. Turbidity levels were low (< 4 NTU) at all sites

in Ice House Reservoir.
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Figure 6-7. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake sites R-1S-
1-LL (top) and R-I1S-2-LL (bottom) during October 2016.
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Figure 6-8. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake and Union
Valley Reservoir sites R-1S-3-LL (top) and R-IS-5-UVR (bottom) during October 2016.
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Figure 6-9. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-6-UVR (top) and R-IS-7-UVR (bottom) during October 2016.
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Figure 6-10. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir and Ice House Reservoir sites R-1S-8-UVR (top) and R-1S-9-IHR (bottom) during October
2016.
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Figure 6-11. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir

sites R-1S-10-IHR (top) and R-1S-11-IHR (bottom) during October 2016.
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Figure 6-12. In situ water temperature, dissolved oxygen, turbidity, and pH at Junction Reservoir
site R-1S-12-JR (top) and Camino Reservoir site R-IS-13-CR (bottom) during October 2016.
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Figure 6-13. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek Reservoir
sites R-1S-14-SC (top) and R-IS-15-SC (bottom) during October 2016.
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6.2. BACTERIA

Instantaneous fecal coliform counts ranged from less than the method detection limit
(MDL) (1.8 most probable number per 100 milliliters [MPN/100 mL]) to 94 MPN/100 mL
during both the 2016 Independence Day and Labor Day sampling events (Appendix B,
Table B-1). Overall, the geometric mean fecal coliform counts for the 2016 sampling
events ranged from 0.9 to 6.4 MPN/100 mL (Table 6-2), where results less than the MDL
were treated as 0.5 x MDL for the calculation. The lowest geometric mean fecal coliform
counts (0.9 MPN/100 mL) occurred in Union Valley Reservoir (Bac-8-UVR) during the
Independence Day sampling event and in Buck Island Reservoir (Bac-1-Bl, Bac-2-Bl) and
Loon Lake (Site Bac-3-LL) during the Labor Day sampling event (Table 6-2). The highest
geometric mean fecal coliform count (6.4 MPN/100 mL) occurred in Junction Reservoir
(Site Bac-11-JR) during the Independence Day sampling event. The highest count was
well below the Basin Plan objective of 200 MPN/100 mL, as a geometric mean of five
samples collected over 30 days, for the recreational water contact (REC-1) designated
beneficial use. Further, none of the 2016 samples exceeded the instantaneous maximum
Basin Plan objective of 400 MPN/100 mL.

Instantaneous Escherichia coli counts ranged from less than the MDL (1 MPN/100 mL)
to 36 MPN/100 mL during the 2016 Independence Day and Labor Day sampling events
(Appendix B, Table B-1). Overall, the geometric mean E. coli counts for the 2016 events
ranged from 0.5 to 10.6 MPN/100 mL (Table 6-2), where results less than the MDL were
treated as 0.5 x MDL for the calculation. The three lowest geometric mean E. coli counts
(0.5 MPN/100 mL) occurred in Buck Island Reservoir (Site Bac-2-Bl) and Loon Lake (sites
Bac-3-LL and Bac-4-LL) during the Labor Day sampling event, while the highest
geometric mean E. coli count (10.6 MPN/100 mL) occurred in Junction Reservoir (Site
Bac-11-JR) during the Independence Day sampling event. There is no Basin Plan
numeric objective for E. coli.

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-5-GCR 4.7 3.2
Bac-6-GCR 35 3.5
Bac-7-UVR 1.8 0.9
Bac-8-UVR 0.9 0.9
Bac-9-UVR 1.7 0.9
Bac-10-UVR 2.0 0.9
Bac-11-JR 6.4 10.6
Bac-12-IHR 15 0.8
Bac-13-IHR 1.7 1.0
Bac-14-BCR 5.6 1.3
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Fecal coliform geometric mean 2 E. coli geometric mean
Site ID (MPN/100 mL) (MPN/100 mL)
Bac-15-SCR 5.0 1.9
Labor Day
Bac-1-BI 0.9 0.6
Bac-2-Bl 0.9 0.5
Bac-3-LL 0.9 0.5
Bac-4-LL 1.1 0.5

MPN/100 mL = most probable number per 100 milliliters

1 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.

2 The Basin Plan REC-1 water quality objective is 200 MPN/100 mL expressed as the geometric mean of five
samples collected over 30 days.

6.3. METALS BIOACCUMULATION

Metals bioaccumulation data for UARP reservoirs are presented in Table 6-3, Figures 6-
14 and 6-15, and Appendix C.

6.3.1. Loon Lake Reservoir

Two fish species (i.e., rainbow trout and brown trout) were collected from Loon Lake
Reservoir. Fish tissue samples exhibited total mercury concentrations ranging from
0.02-0.32 micrograms per gram wet weight (ug/g wet weight) on average, with the
highest average concentration in brown trout, the largest fish sampled (Table 6-3). Just
over 40% of samples, including all three brown trout, collected in Loon Lake Reservoir
exhibited total mercury concentrations greater than the Office of Environmental Health
Hazard Assessment’s (OEHHA’s) most protective Advisory Tissue Level (ATL) of 0.07
ug/g methylmercury wet weight! (Figure 6-14, Table 6-4), 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 fish tissue (Davis et al. 2009). ATLs are not
size-specific. No 2016 fish tissue samples were greater than the next most protective ATL
of 0.44 ug/g wet weight?.

1 OEHHA'’s two most protective methylmercury ATLs include (Klasing and Brodberg
2008):

e 0.070 ug/g wet weight - OEHHA would begin to consider advising children and
women of child-bearing age to limit consumption to fewer than eight meals per
month;

e 0.44 ug/g wet weight - OEHHA may recommend no consumption by children and
women of child-bearing age.
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Copper concentrations ranged from 0.16-0.18 ug/g wet weight on average, with the
highest average concentration in brown trout, the largest fish sampled. Lead and silver
concentrations were near or below MDLs for all fish sampled (Table 6-3, Figure 6-15).
There are no existing advisory levels for copper, lead, or silver.

6.3.2. Gerle Creek Reservoir

One fish species (i.e., brown trout) was collected from Gerle Creek Reservoir. Fish tissue
samples exhibited a total mercury concentration of 0.07 ug/g wet weight on average
(Table 6-3). Four of fourteen brown trout (24% of samples), exhibited total mercury
concentrations greater than OEHHA’s most protective ATL of 0.07 ug/g methylmercury
wet weight®. No samples were greater than the next most protective ATL of 0.44 ug/g wet
weight! (Figure 6-14, Table 6-4).

The average copper concentration for brown trout collected in Gerle Creek Reservoir was
0.2 ug/g wet weight. With the exception of lead concentrations in three fish, lead and
silver concentrations were below MDLs for all fish sampled (Table 6-3, Figure 6-15).
There are no existing advisory levels for copper, lead, or silver.

6.3.3. Union Valley Reservoir

Five fish species (i.e., rainbow trout, brown trout, smallmouth bass, kokanee, and lake
trout) were collected from Union Valley Reservoir. Fish tissue samples exhibited total
mercury concentrations ranging from 0.11-0.22 ug/g wet weight on average, with the
highest average concentration in smallmouth bass (Table 6-3). Just over 40% of samples,
including all ten smallmouth bass samples, two of four kokanee samples, four of five lake
trout samples, and the only brown trout sample, exhibited total mercury concentrations
greater than OEHHA’s most protective ATL of 0.07 ug/g methylmercury wet weight!
(Figure 6-14, Table 6-4). One smallmouth bass sample was greater than the next most
protective ATL of 0.44 ug/g wet weight!, exhibiting a tissue concentration of 0.71 ug/g wet
weight.

Copper concentrations ranged from 0.16-0.26 ug/g wet weight on average. With the
exception of lead concentrations in five fish, lead and silver concentrations were below
MDLs for all fish sampled (Table 6-3, Figure 6-15). There are no existing advisory levels
for copper, lead, or silver.

6.3.4. Ice House Reservoir

Two fish species (i.e., rainbow trout and brown trout) were collected from Ice House
Reservoir. Fish tissue samples exhibited total mercury concentrations ranging from
0.03-0.41 ug/g wet weight on average, with the highest average concentration in brown
trout, the largest fish sampled (Table 6-3). Just over 30% of samples, including all three
brown trout samples, exhibited total mercury concentrations greater than OEHHA’s most
protective ATL of 0.07 ug/g methylmercury wet weight! (Figure 6-14, Table 6-4). One
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brown trout sample was also greater than the ATL of 0.44 ug/g wet weight?, exhibiting a
tissue concentration of 0.59 ug/g wet weight.

Copper concentrations ranged from 0.22-0.20 ug/g wet weight on average. With the
exception of lead concentration in one brown trout, lead and silver concentrations were
below MDLs for all fish sampled (Table 6-3, Figure 6-15). There are no existing advisory
levels for copper, lead, or silver.

6.3.5. Camino Reservoir

Two fish species (i.e., brown trout and Lahontan cutthroat trout) were collected from
Camino Reservoir. Fish tissue samples exhibited total mercury concentrations ranging
from 0.04-0.05 ug/g wet weight on average (Table 6-3). One of ten brown trout samples
(7% of total samples) exhibited total mercury concentrations greater than OEHHA’s most
protective ATL of 0.07 ug/g methylmercury wet weight! (Figure 6-15, Table 6-4). No
samples were greater than the next most protective ATL of 0.44 ug/g wet weight?.

Copper concentrations ranged from 0.17-0.22 ug/g wet weight on average. With the
exception of lead concentration in one brown trout, lead and silver concentrations were
below MDLs for all fish sampled (Table 6-3, Figure 6-17). There are no existing advisory
levels for copper, lead, or silver.

6.3.6. Slab Creek Reservoir

Three fish species (i.e., rainbow trout, brown trout, and Sacramento pikeminnow) were
collected from Slab Creek Reservoir. Fish tissue samples exhibited total mercury
concentrations ranging from 0.03-0.25 ug/g wet weight on average (Table 6-3). By
species, mercury concentrations ranged from 0.025-0.036 ug/g wet weight in rainbow
trout (173-249 mm FL), 0.125-0.516 ug/g wet weight in Sacramento pikeminnow
(201-461 mm FL), and 0.046-0.406 ug/g wet weight in brown trout (230-505 mm FL).
Sixty-five percent of fish samples, including all of seven Sacramento pikeminnow and
three of four brown trout samples, exhibited total mercury concentrations greater than
OEHHA’s most protective ATL of 0.07 ug/g methylmercury wet weight' (Figure 6-15,
Table 6-4). One Sacramento pikeminnow sample was also greater than the next most
protective ATL of 0.44 ug/g wet weight!, exhibiting a tissue concentration of 0.52 ug/g wet
weight.

Copper concentrations ranged from 0.16-0.24 ug/g wet weight on average. With the
exception of lead concentration in one rainbow trout, fish samples exhibited lead and
silver concentrations below MDLs (Table 6-3, Figure 6-17). There are no existing advisory
levels for copper, lead, or silver.
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Table 6-3. Fish Tissue Metals Concentrations in UARP Reservoirs.

Species 2016 Number Mercury (Hg) Copper (Cu) Lead (Pb) Silver (Ag)
Location | Common Samp- | of Fish (ug/g ww) (ug/g ww) (ug/g ww) (ug/g ww)

Name ling Date |Sampled Range Avg ! Range Avg ! Range Avg ! Range Avg !
LF?OH Lake | rainbow trout 630 4 0.012 | 0.018 | 0.015 | 0.140 | 0.190 | 0.155 |[<0.002 | 0.015 |0.012 | <0.003 | <0.003 | 0.002
eservolir
(M-1-LL) | brown trout 3 0.206 | 0.416 | 0.322 | 0.150 | 0.220 | 0.180 |<0.002 | 0.003 | 0.004 | <0.003 | <0.003 | 0.002
Gerle Creek
Reservoir | brown trout 8/31 14 0.029 | 0.171 | 0.067 | 0.130 | 0.320 | 0.209 |<0.002 |0.011 | 0.031 |<0.003 | <0.003 | 0.002
(M-1-GCR)

szgr;‘SUth 10 0.076 | 0.713 | 0.219 | 0.120 | 0.200 | 0.156 |<0.002 | 0.004 |0.003 |<0.003 | <0.003 | 0.002
Union Valley | rainbow trout 830 18 0.011 | 0.049 | 0.017 | 0.140 | 0.250 | 0.182 [<0.002 | 0.018 | 0.008 | <0.003 | <0.003 | 0.002
(I;Aeielz\@i?r) kokanee 8/31, 9/1 4 0.068 | 0.247 | 0.116 | 0.230 | 0.280 | 0.260 |<0.002 |<0.002 | 0.001 |<0.003 | <0.003 | 0.002

brown trout 1 0.145 | 0.145 | 0.145 | 0.260 | 0.260 | 0.260 |<0.002 |<0.002 | 0.001 | <0.003 | <0.003 | 0.002

lake trout 5 0.053 | 0.202 | 0.110 | 0.200 | 0.320 | 0.244 |<0.002 |0.017 | 0.023 |<0.003 | <0.003 | 0.002
Ice House | rainbow trout o128 5 0.013 | 0.042 | 0.030 | 0.200 | 0.240 | 0.216 |<0.002 |<0.002 | 0.001 | <0.003 | <0.003 | 0.002
Reservoir
(M-1-IHR) | brown trout 3 0.255 | 0.585 | 0.409 | 0.180 | 0.240 | 0.203 |<0.002 | 0.015 |0.021 | <0.003 | <0.003 | 0.002
Camino Lahontan 3 0.029 | 0.045 | 0.039 | 0.160 | 0.190 | 0.173 |<0.002 |<0.002 | 0.001 |<0.003 | <0.003 | 0.002
Reservoir |cutthroat trout 8/30
(M-1-CR) | brown trout 10 0.034 | 0.092 | 0.047 | 0.150 | 0.270 | 0.216 |<0.002 | 0.017 |0.008 | <0.003 | <0.003 | 0.002
Siab Creak rainbow trout 4 0.025 | 0.036 | 0.032 | 0.200 | 0.300 | 0.240 |<0.002 | 0.005 |0.006 | <0.003 | <0.003 | 0.002
al ree
Reservoir S.icra.me”to 8/31 7 0.125 | 0.516 | 0.251 | 0.110 | 0.260 | 0.160 |<0.002 |<0.002 | 0.001 | <0.003 | <0.003 | 0.002
(M-1-SCR) pikeminnow

brown trout 4 0.046 | 0.406 | 0.211 | 0.200 | 0.210 | 0.205 |<0.002 |<0.002 | 0.001 |<0.003 | <0.003 | 0.002

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

1 Results <MDL were treated as 0.5 x MDL for the calculation of averages.
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Figure 6-14. Fish tissue metals concentrations in a) Loon Lake Reservoir, b) Gerle Creek Reservoir, c) Union Valley Reservoir and d) Ice
House Reservoir during August and September 2016.
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Figure 6-15. Fish tissue metals concentrations in a) Camino Reservoir and b) Slab Creek Reservoir during August and September 2016.
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Table 6-4. Percentage of Fish Tissue Samples Greater Than OEHHA Methylmercury ATLSs.

Location Samples greater than 0.07 Samples greater than
ug/g ATL? 0.44 ug/g ATL?

Loon Izﬁ/llﬁiﬁ)servoir 43% 0%
Gerle(i:ﬂr_elefléggiervoir 24% 0%
Union (\l\/Zlkﬁ \Ierz)servoir 44% 3%
Ice H?I\l/JI?f-IEi!S)erVOir 33% 11%
Cam(ill\w/lc_)ll?g%rvoir 7% 0%
Slab %&?iﬁsléis)ervoir 65% 6%

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

7.0 CONCLUSIONS

Based on 2016 in situ and bacteria monitoring results, riverine water quality in the UARP
study area consistently met Basin Plan water quality objectives for dissolved oxygen and
turbidity. There were several instances of pH measured below the Basin Plan
instantaneous minimum objective (6.5 s.u.), which 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.).
Reservoir water quality was also generally good, with occasional values measured below
the Basin Plan instantaneous minimum objectives for dissolved oxygen (5 mg/L) in the
bottom waters of stratified reservoirs (i.e., Union Valley Reservoir, Ice House Reservoir),
a result that is not uncommon for deep waterbodies that have been thermally stratified for
several months. As with riverine sites, there were also several instances of pH measured
below the Basin Plan instantaneous minimum objective (6.5 s.u.) in surface and bottom
waters. There were no instances of pH measured above the Basin Plan instantaneous
maximum objective (8.5 s.u.) in reservoir waters and no instances of elevated turbidity.
Despite occasional low dissolved oxygen and pH measurements, 2016 monitoring results
indicate that overall, surface waters of the UARP study area support designated beneficial
uses, including COLD, SPWN, and REC-1.

With the exception of Camino Reservoir, metals bioaccumulation sampling indicated that
fish tissue mercury concentrations were greater than the most protective OEHHA ATL
(0.07 ug/g wet weight) for 24-65% of samples, particularly for larger fish (FL>300 mm).
A small number (n=3) of fish exhibited mercury concentrations greater than the next most
protective ATL of 0.44 ug/g wet weight in Union Valley, Ice House, and Slab Creek
reservoirs. One TL3 fish and 13 TL4 fish exceeded the SWRCB’s proposed WQO (0.2
ug/g) in Loon Lake, Union Valley, Ice House, and Slab Creek reservoirs.

Copper concentrations varied depending on location and species, but all were less than
0.35 ug/g wet weight. Lead and silver concentrations were generally near or below the
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method detection limits (<0.002 ug/g wet weight and <0.003 ug/g wet weight,
respectively). There are no existing advisory levels for copper, lead, or silver.
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APPENDIX A
In situ Vertical Profile Data for UARP Reservoir Sites
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Table A-1. In situ Vertical Profile Data for UARP Reservoir Sites (Spring).

2016 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 Creek Reservoir

surface 9.0 9.9 86 6 6.5 1.1
1 9.0 9.9 85 6 6.3 1.1
2 8.9 9.9 85 9 6.4 1.2
3 8.6 9.9 85 6 6.6 1.2
4 8.6 9.9 85 6 6.5 1.1

RiIS-4-GC | 517 5 8.5 9.9 84 6 6.5 1.2 >8
6 8.5 9.9 84 6 6.6 1.2
7 8.5 9.9 84 6 6.6 1.2
8 8.4 9.9 84 6 6.6 1.1
9 8.4 9.8 84 7 6.6 2.8

Union Valley Reservoir

surface 10.7 10.4 94 11 6.3 0.1
1 70.7 10.4 94 11 6.4 0.1
2 10.7 10.4 93 11 6.4 0.0
3 10.3 10.4 92 10 6.5 0.1
4 10.1 10.3 92 10 6.5 0.2
S 5 9.9 10.4 92 10 6.4 0.1

o 4126 6 9.2 10.7 03 10 6.5 0.1 4.9
7 8.9 10.7 92 10 6.4 0.0
8 8.6 10.7 92 10 6.3 0.0
9 8.4 10.8 92 10 6.2 0.0
10 8.2 10.8 92 10 6.1 0.0
11 8.1 10.8 92 10 6.0 0.0
12 8.0 10.8 91 9 6.0 0.1
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2016 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 7.9 10.9 92 9 6.0 0.1
14 7.7 10.8 91 9 5.9 0.0
15 7.5 10.8 90 9 6.0 0.0
16 7.0 10.9 89 9 6.0 0.0
17 6.3 10.8 88 9 6.0 0.1
18 6.0 10.8 87 9 6.0 0.1
19 5.9 10.8 86 9 5.9 0.1
20 5.9 10.8 86 9 5.9 0.1
21 5.9 10.6 85 9 5.9 0.1
surface 6.58 10.93 10.32 93.4 0.011 0.1
1.0 6.65 10.42 10.54 94.2 0.011 0.1
2.0 6.52 10.21 10.34 91.9 0.011 0.4
3.0 6.51 10.03 10.33 915 0.011 0.3
4.0 6.62 9.36 10.48 91.4 0.011 0.2
5.0 6.53 8.85 10.61 91.5 0.010 0.2
6.0 6.50 8.33 10.73 91.4 0.010 0.3
7.0 6.33 8.20 10.79 91.5 0.010 0.2
8.0 6.21 8.14 10.82 91.3 0.010 0.3
R 4126 9.0 6.12 8.05 10.76 90.9 0.010 02 0.0
10.0 6.14 7.64 10.74 89.8 0.010 0.2
11.0 6.17 7.26 10.67 88.4 0.010 0.1
12.0 6.06 6.97 10.66 87.8 0.010 0.1
13.0 6.01 6.77 10.64 87.2 0.009 0.1
14.0 5.95 6.69 10.63 86.9 0.009 0.0
15.0 5.92 6.58 10.68 87.0 0.009 0.1
16.0 5.86 6.47 10.62 86.3 0.009 0.0
17.0 5.86 6.35 10.63 86.1 0.009 0.0
18.0 5.89 6.12 10.64 85.7 0.009 0.0
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2016 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)

19.0 5.88 6.04 10.61 85.3 0.009 0.1
20.0 5.86 6.00 10.60 85.1 0.009 0.0
21.0 5.86 5.93 10.59 84.8 0.010 0.1
22.0 5.85 5.75 10.63 84.8 0.010 0.1
23.0 5.81 5.57 10.58 84.0 0.010 0.0
24.0 5.80 5.43 10.56 83.6 0.010 0.0
25.0 5.79 5.40 10.52 83.2 0.010 0.0
26.0 5.81 5.36 10.51 82.9 0.010 0.0
27.0 5.82 5.27 10.49 82.7 0.010 0.0
28.0 5.84 5.18 10.46 82.3 0.010 0.0
29.0 5.86 5.17 10.46 82.3 0.010 0.0
30.0 5.83 5.15 10.47 82.3 0.010 0.2
31.0 5.78 5.10 10.41 81.7 0.010 0.1
32.0 5.79 5.08 10.39 815 0.010 0.0
33.0 5.81 5.06 10.38 81.4 0.010 0.1
34.0 5.82 5.03 10.36 81.2 0.010 0.0
35.0 5.84 4.99 10.36 81.1 0.010 0.0
36.0 5.85 4.96 10.34 80.9 0.010 0.0

37.0 5.87 4.96 10.31 80.7 0.010 998.1
surface 10.9 10.4 94 11 6.6 0.3
1 10.7 10.4 94 11 6.7 0.3
2 10.6 10.4 93 11 6.7 0.2
3 10.5 10.4 93 10 6.7 0.3
R-I1S-7- 4 10.2 10.4 92 10 6.6 0.3

UVR 426 5 10.1 10.4 93 10 6.6 0.1 >8
6 9.7 10.5 92 10 6.7 0.1
7 9.5 10.5 92 10 6.5 0.1
8 9.2 10.5 92 10 6.5 0.1
9 8.9 10.6 92 10 6.5 0.1
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2016 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)
10 8.2 10.7 91 9 6.4 0.1
11 7.6 10.8 90 9 6.3 0.0
12 7.4 10.8 90 9 6.2 0.0
13 7.1 10.8 89 9 6.2 0.0
14 7.0 10.8 89 9 6.1 0.1
15 6.9 10.8 89 9 6.1 0.1
16 6.7 10.8 89 9 6.1 0.0
17 6.3 10.8 88 9 6.0 0.0
18 6.3 10.8 88 9 6.0 0.1
19 6.3 10.8 87 9 6.0 0.0
20 6.1 10.8 87 9 6.0 0.0
21 6.0 10.8 87 9 6.0 0.0
22 5.8 10.8 86 9 6.0 0.0
23 5.7 10.8 86 9 6.0 0.1
24 5.6 10.8 86 9 6.0 0.1
25 5.6 10.7 85 9 6.0 0.0
26 5.4 10.7 84 9 6.0 0.1
27 5.3 10.6 84 9 6.0 0.1
28 5.3 10.6 84 9 6.0 0.1
29 5.3 10.6 83 9 6.0 0.0
30 5.3 10.6 83 9 6.0 0.0
31 5.3 10.6 83 9 6.0 0.1
32 5.2 10.6 83 9 6.0 0.0
33 5.2 10.5 83 9 6.0 0.1
34 5.1 10.5 82 9 6.0 0.1
35 5.1 10.5 82 9 6.0 0.1
36 5.1 10.4 82 9 6.0 0.1
37 5.0 10.4 82 9 6.0 0.0
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2016 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 5.0 10.4 81 9 6.0 0.0
39 5.0 10.4 81 10 6.0 0.0
40 4.9 10.4 81 10 5.9 0.0
41 4.9 10.4 81 10 5.9 0.1
42 4.9 10.3 81 10 5.9 0.0
43 4.9 10.3 81 9 5.9 0.0
44 4.9 10.3 80 9 5.9 0.1
45 4.8 10.3 80 10 5.9 0.1

46 4.8 10.3 80 10 5.9 201.8
surface 10.4 10.5 95 11 6.5 0.2
1 104 10.5 94 11 6.5 0.2
2 10.3 10.5 94 11 6.5 0.2
3 9.8 10.5 93 11 6.6 0.2
4 9.8 10.5 93 11 6.4 0.2
5 9.7 10.5 93 11 6.4 0.2
6 9.7 10.5 93 11 6.4 0.2
7 9.6 10.5 92 11 6.4 0.3
8 9.5 10.5 92 10 6.4 0.2
R-1S-8- 9 8.1 10.7 90 10 6.8 0.1

UVR 4126 10 7.8 10.7 90 10 6.4 0.1 55
11 7.5 10.8 90 10 6.2 0.0
12 7.5 10.7 90 10 6.1 0.0
13 7.3 10.8 89 10 6.0 0.1
14 6.9 10.8 89 10 6.0 0.0
15 6.8 10.8 88 10 6.0 0.1
16 6.5 10.9 89 10 6.0 0.1
17 6.4 10.8 87 10 5.9 0.0
18 6.1 10.7 86 10 5.9 0.0
19 5.9 10.7 86 10 5.9 0.0
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2016 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 5.8 10.7 86 10 5.9 0.0
21 5.7 10.7 85 10 5.9 0.0
22 5.6 10.7 85 10 5.9 0.1
23 5.6 10.7 85 10 5.9 0.1
24 5.5 10.6 84 10 5.9 0.0
25 5.5 10.6 84 10 5.9 0.0
26 5.5 10.6 84 10 5.9 0.0
27 5.4 10.6 84 10 5.9 0.0
29 5.3 10.6 84 10 5.9 0.1
30 5.3 10.6 83 10 5.9 0.0
31 5.3 10.6 83 10 6.0 0.0
32 5.3 10.5 83 10 5.9 0.1

33 5.3 10.5 83 10 5.9 472.3

Ice House Reservoir
surface 10.2 10.0 89 10 6.7° 0.2
1 10.2 10.0 89 10 6.7° 0.3
2 10.0 10.1 89 10 6.7° 0.3
3 10.1 10.1 89 10 6.7° 0.2
4 10.0 10.1 89 10 6.6° 0.2
5 8.7 10.4 89 9 6.5° 0.1
R-1S-9- 4/95 6 7.5 10.7 89 8 6.4° 0.2 55
IHR 7 7.3 10.7 89 8 6.3° 0.2
8 6.5 10.9 88 8 6.2° 0.2
9 5.8 10.9 87 8 6.2° 0.1
10 5.7 10.9 87 8 6.2° 0.1
11 5.5 10.9 86 8 6.2° 0.1
12 5.4 10.8 86 8 6.2° 0.1
13 5.4 10.8 85 8 6.2° 0.1
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2016 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)

14 5.4 10.8 85 8 6.3° 0.0

15 5.3 10.7 85 8 6.3° 0.0

16 5.3 10.7 84 8 6.3° 0.2

17 5.2 10.6 84 8 6.3° 0.1

18 5.1 10.6 83 8 6.3° 0.0

19 5.1 10.5 82 8 6.3° 0.0

20 5.0 10.4 82 8 6.3° 0.0

21 5.0 10.4 81 8 6.3° 0.1

22 5.0 10.3 81 8 6.3° 0.0

23 4.9 10.3 80 8 6.3° 0.1

24 4.9 10.3 80 8 6.3° 0.1

25 4.9 10.2 80 8 6.3° 0.1

26 4.9 10.2 80 8 6.3° 0.0

27 4.9 10.2 80 8 6.3° 0.0

28 4.9 10.2 80 8 6.3° 0.1

29 4.9 10.2 80 8 6.3° 1.2

30 4.9 10.2 79 8 6.3° 2.6

31 4.9 10.1 79 8 6.4Q 0.8

32 4.9 10.1 79 8 6.4Q 1.4

33 4.9 10.1 79 8 6.4Q 0.2

34 4.9 10.1 79 8 6.4Q 0.3

35 4.9 10.0 78 8 6.4 2 1.7

surface 9.9 10.7 94 10 769 0.3

1 9.9 10.4 92 10 7.49 0.3

RIS-10- 2 9.9 10.3 91 10 7.3Q 0.3

HR 4/25 3 9.8 10.2 90 9 7.3° 0.4 5.5

4 9.7 10.3 90 9 7.2° 0.2

5 9.7 10.2 90 9 7.29 0.3

6 9.4 10.3 90 9 7.29 0.3
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2016 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)

7 9.1 10.4 90 9 7.1° 04
8 8.5 10.5 90 9 7.09 0.3
9 7.7 10.7 90 8 7.0° 0.2
10 6.8 10.8 89 8 6.7° 0.2
11 6.6 10.9 88 8 6.6° 0.1
12 6.4 10.9 88 8 6.5° 0.2
13 6.0 10.8 87 8 6.5° 0.1
14 5.9 10.9 87 8 6.5° 0.1
15 5.8 10.8 86 8 6.5° 0.1

16 5.6 10.7 85 8 6.4° 225.4
surface 9.8 10.5 92 10 7.7° 0.2
1 9.7 10.3 91 10 7.4° 0.2
2 9.6 10.3 90 9 7.4° 0.3
3 9.5 10.2 90 9 7.3° 0.2
4 9.4 10.2 89 9 7.3° 0.3
5 9.2 10.3 89 9 7.2° 0.3
6 8.0 10.6 89 9 7.2° 0.3
7 7.3 10.8 90 9 7.1° 0.2

R-IS-11- 4/95 8 7.1 11.0 90 9 6.8° 0.3 55
IHR 9 6.8 11.0 90 9 6.7° 0.2
10 6.3 11.0 89 8 6.8° 0.2
11 5.9 11.0 88 8 6.6° 0.1
12 5.8 11.0 88 8 6.6° 0.1
13 5.8 10.8 87 8 6.5° 0.1
14 5.7 10.8 86 8 6.5° 0.1
15 5.5 10.8 85 8 6.6° 0.1
16 5.4 10.7 85 8 6.6° 0.1
17 5.2 10.6 84 8 6.5° 0.0
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2016 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)

18 5.1 10.6 83 8 6.59 0.1
19 5.1 10.5 82 8 6.5° 0.1
20 5.0 10.4 82 8 6.5° 0.1
21 4.9 10.4 82 8 6.5° 0.1
22 4.9 10.3 80 8 6.59 0.1
23 4.9 10.3 80 8 6.5° 0.0
24 4.9 10.3 80 8 6.5° 0.0

25 4.9 10.2 80 8 6.5° 304.2

Junction Reservoir
surface 7.8 10.7 90 12 6.29 0.1
1 7.8 10.7 90 12 6.1° 0.0
2 7.7 10.7 90 12 6.1° 0.0
3 7.5 10.7 89 12 6.1° 0.0
4 7.0 10.8 89 11 6.1° 0.0
5 6.1 10.9 88 11 6.19 0.1
6 5.9 10.9 87 11 6.1° 0.0
7 5.6 11.0 87 11 6.1° 0.0
8 5.6 11.0 87 10 6.0° 0.0
R-1S-12- 9 5.3 11.0 87 10 6.1° 0.1
JR 425 10 5.3 11.0 87 10 6.1° 0.1 >
11 5.2 11.0 87 10 6.1° 0.1
12 5.2 11.1 87 10 6.1° 0.1
13 5.2 11.1 87 10 6.2° 0.1
14 5.2 11.1 87 10 6.2° 0.1
15 5.1 11.1 87 10 6.2° 0.1
16 5.1 11.1 87 10 6.2° 0.1
17 5.1 11.1 87 10 6.3° 0.1
18 5.1 11.1 87 10 6.39 0.1
19 5.0 11.1 87 10 6.39 0.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2016 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 5.0 11.1 87 10 6.2° 0.1
21 5.0 11.1 87 10 6.2° 470.0
Camino Reservoir
surface 6.1 12.0 97 119 4.4 0.2
1 6.1 12.0 97 11° 4.3 0.1
2 6.1 12.0 97 11° 4.2 0.1
3 6.1 12.0 97 11° 4.3 0.0
4 6.1 12.0 97 11° 4.3 0.0
R-IS-13- 4128 5 6.1 12.0 97 1109 43 0.0 8.0
CR . . . .
6 6.1 12.0 97 11° 4.3 0.0
7 6.1 12.0 97 11° 4.3 0.0
8 6.1 12.0 97 11° 4.3 0.0
9 6.1 12.0 97 11° 4.2 0.0
10 6.1 12.0 97 11° 4.3 424.7
Slab Creek Reservoir
surface 7.9 12.0 101 23 5.5 0.6
1 7.8 12.0 101 23 5.5 0.7
2 7.8 12.0 100 23 5.6 0.7
RIS-14. 3 7.8 12.0 100 23 5.6 0.7
SO 4127 4 7.7 12.0 100 23 5.5 0.9 4.3
5 7.7 12.0 100 23 5.6 0.7
6 7.7 12.0 100 23 5.6 0.2
7 7.7 12.0 100 23 5.6 0.1
8 7.6 12.0 100 23 5.6 5.6
surface 10.3 11.5 102 21 6.1 0.8
R-1S-15- 427 1 10.3 11.5 102 21 6.1 0.9 3.3
sC 2 10.3 11.5 102 21 6.0 0.9
3 9.6 11.5 101 21 6.1 0.9
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2016 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 10.3 11.5 101 21 6.1 0.9
5 10.0 115 102 21 6.0 0.9
6 9.0 115 101 21 6.0 1.1
7 8.6 115 100 21 6.0 1.1
8 8.5 11.5 101 21 6.0 1.1
9 8.4 11.6 99 22 6.0 1.0
10 8.4 11.6 99 22 5.8 1.0
11 8.4 11.6 99 22 5.8 1.0
12 8.3 11.7 99 22 5.8 1.1
13 8.2 11.7 99 22 5.8 1.1
14 8.2 11.7 99 21 5.9 1.0
15 8.2 11.7 99 21 5.8 1.1
16 8.1 11.7 99 21 5.8 1.0
17 8.1 11.7 99 21 5.8 1.0
18 8.1 11.7 99 20 5.8 1.1
19 8.0 11.7 99 20 5.7 1.0
20 8.0 11.7 99 20 5.8 1.1
21 8.0 11.7 99 20 5.8 1.0
22 8.0 11.7 99 20 5.8 1.1
23 8.0 11.7 99 20 5.9 0.9
24 8.0 11.7 99 20 5.8 0.9
25 7.9 11.7 98 20 5.9 1.0
26 7.9 11.7 98 20 5.9 1.0
27 7.9 11.7 98 20 5.8 0.9
28 7.9 11.7 98 20 5.9 1.0
29 7.9 11.6 98 20 5.9 1.2
30 7.8 11.6 98 21 5.9 1.3
31 7.8 11.6 98 21 5.8 1.2
°C = degrees Celsius
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=~ Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

m = meter

mg/L = milligrams per liter

s.u = standard unit of pH

uS/cm = microsiemens per centimeter

NTU = Nephelometric Turbidity Unit
“Q” indicates data qualified based on post-sampling calibration check (see Appendix E).
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

Table A-2. In situ Vertical Profile Data for UARP Reservoir Sites (Fall).

2016 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

surface 10.6 8.8 79 14 4.8 1.8
1 10.6 8.7 78 13 4.8 1.8
2 10.6 8.7 78 12 5.0 1.8
3 10.5 8.7 78 11 5.2 1.9
4 10.5 8.7 78 11 5.2 1.8
5 10.5 8.7 78 11 5.3 1.9
6 10.5 8.7 78 11 5.4 1.9
7 10.5 8.7 78 11 5.6 1.9
8 10.5 8.7 78 13 5.6 1.9
9 10.5 8.7 78 9 6.3 1.9
10 10.5 8.6 77 12 6.4 1.9
11 10.5 8.6 77 9 6.4 2.1

R'I'_SL'l' 10/26 12 10.5 8.6 77 9 6.4 1.9 5.2
13 10.5 8.6 77 9 6.4 1.9
14 10.5 8.6 77 9 6.4 2.4
15 10.5 8.6 77 9 6.5 1.9
16 10.5 8.6 77 9 6.4 1.9
17 10.4 8.6 77 9 6.5 1.9
18 10.1 8.5 76 9 6.5 1.9
19 10.2 8.5 76 8 6.5 2.1
20 10.1 8.3 74 9 6.4 2.0
21 9.8 8.3 73 9 6.4 2.1
22 9.8 8.0 71 9 6.3 2.3
23 9.7 8.0 70 8 6.1 2.7
24 9.7 7.7 68 31 5.9 66.0

R-1S-2- 10/26 surface 10.7 9.0 80 9 6.3 2.5 37
LL 1 10.7 8.7 78 9 6.5 1.9
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2016 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 10.7 8.7 78 9 6.5 1.9
3 10.8 8.7 78 9 6.5 1.8
4 10.7 8.7 78 9 6.5 2.3
5 10.7 8.7 78 9 6.5 1.9
6 10.7 8.7 78 9 6.5 1.9
7 10.7 8.7 78 9 6.5 1.9
8 10.7 8.6 77 9 6.5 1.9
9 10.7 8.6 78 9 6.6 1.9
10 10.7 8.6 78 11 6.5 2.1
11 10.7 8.6 78 9 6.6 1.9
12 10.7 8.6 78 9 6.6 1.9
13 10.7 8.7 78 9 6.6 1.9
14 10.7 8.6 77 9 6.6 1.9
15 10.7 8.6 77 9 6.6 1.9
16 10.7 8.6 77 12 6.5 1.9
17 10.7 8.6 77 9 6.6 1.9
18 10.7 8.6 77 9 6.6 1.9
19 10.7 8.6 77 9 6.6 1.9
19 10.7 8.6 77 9 6.6 1.9
20 10.7 8.5 77 9 6.6 1.9
21 10.7 8.5 77 8 6.6 3.1
22 10.7 8.4 54 9 6.6 2.2
23 10.7 7.5 67 9 6.5 3.0

24 10.7 7.8 67 18 6.4 432.0
surface 10.8 8.8 79 9 6.6 1.9
R-1S-3- 1 10.7 8.7 78 9 6.6 1.9

LL 10726 2 10.7 8.7 78 9 6.6 1.9 73
3 10.7 8.6 78 9 6.6 1.9
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

2016 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 10.7 8.6 78 9 6.6 1.9
5 10.7 8.6 77 9 6.6 1.8
6 10.6 8.6 77 12 6.6 1.9
7 10.6 8.6 77 11 6.6 2.2
8 10.6 8.6 77 9 6.6 1.9
9 10.6 8.6 77 9 6.6 1.9
10 10.6 8.6 77 9 6.6 1.9
11 10.6 8.6 77 9 6.6 2.0
12 10.6 8.5 77 9 6.7 8.1
Union Valley Reservoir
surface 14.6 8.9 87 160° 6.2 1.8
1 14.6 8.4 82 1509 6.6 14
2 14.5 8.4 82 1509 6.6 14
3 14.4 8.4 82 18° 6.7 1.4
RL'J'\S/;" 10/25 4 14.3 8.4 82 159 6.7 1.4 4.3
5 14.3 8.4 82 1509 6.7 14
6 14.2 8.4 82 15° 6.7 15
7 14.2 8.4 82 159 6.7 1.4
8 13.7 8.5 81 16 9 6.7 4.3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2016 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)
surface 14.6 8.7 85 17° 7.0 1.3
1 14.7 8.2 80 160° 6.3 1.2
2 14.7 8.2 80 16° 6.2 1.3
3 14.6 8.1 80 160° 6.1 1.3
4 14.6 8.1 80 17° 6.0 1.3
5 14.6 8.1 80 15° 6.0 1.3
6 14.7 8.1 80 1509 6.0 13
7 14.6 8.1 80 1509 6.0 13
8 14.6 8.1 79 150 6.0 1.3
9 14.6 8.1 79 15° 6.0 1.3
10 14.6 8.0 79 15° 6.0 1.3
11 14.6 8.0 79 1509 6.0 1.3
R-1S-6- 12 14.6 8.0 79 150 6.0 1.3
UVR 10725 13 14.6 8.0 79 17° 6.1 1.3 4.6
14 14.6 8.0 79 15° 6.1 1.3
15 14.6 8.0 79 150° 6.1 1.3
16 14.6 8.0 79 1509 6.1 13
17 14.6 8.0 79 159 6.1 14
18 14.6 8.0 79 15° 6.1 1.3
19 14.6 8.0 79 150° 6.1 1.3
20 14.6 8.0 78 150° 6.2 1.3
21 14.6 7.9 78 1509 6.2 13
22 14.5 7.9 77 189 6.2 14
23 14.1 7.9 77 17° 6.2 14
24 13.9 7.6 74 150° 6.1 14
25 13.8 7.6 73 16° 6.1 14
R-1S-7- surface 14.7 8.9 88 160° 6.6 1.2
UVR 10725 1 14.7 8.3 82 169 6.7 13 40
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

@ SMUD

2016 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 14.7 8.3 82 159 6.7 1.3
3 14.7 8.2 81 1509 6.8 14
4 14.7 8.2 81 1509 6.8 14
5 14.7 8.2 81 159 6.7 1.4
6 14.7 8.2 81 159 6.7 1.4
7 14.7 8.2 81 1509 6.7 1.3
8 14.7 8.2 81 1509 6.7 14
9 14.7 8.2 80 1409 6.7 14
10 14.7 8.2 80 14° 6.7 1.3
11 14.7 8.2 80 159 6.7 1.3
12 14.7 8.2 80 140 6.7 1.3
13 14.7 8.2 80 1409 6.7 1.3
14 14.7 8.1 80 1409 6.7 14
15 14.7 8.1 80 14° 6.7 1.4
16 14.7 8.1 80 149 6.7 1.4
17 14.7 8.1 80 140 6.7 14
18 14.7 8.1 80 14° 6.7 14
19 14.6 8.1 80 14° 6.7 1.4
20 14.6 8.1 80 14° 6.7 1.4
21 14.6 8.1 79 159 6.7 1.4
22 14.4 8.1 79 1709 6.7 14
23 14.2 8.0 78 15° 6.7 14
24 14.1 7.9 77 159 6.7 15
25 14.0 7.9 77 159 6.7 1.5
26 13.8 7.9 76 159 6.6 15
27 13.6 7.8 75 1509 6.6 1.6
28 135 7.7 74 15° 6.6 15
29 13.4 7.7 73 159 6.6 15
30 13.3 7.6 72 159 6.6 1.6
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

2016 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)

31 13.2 7.5 72 18° 6.6 1.6

32 13.0 6.2 59 529 6.2 12.3

surface 14.6 8.7 85 1709 6.4 1.3

1 14.6 8.7 85 16 9 6.6 1.3

2 14.6 8.1 80 16° 6.6 14

3 14.6 8.1 79 16 ° 6.6 1.3

4 14.6 8.0 79 16° 6.6 14

5 14.6 8.0 79 1509 6.6 1.3

6 14.6 8.0 78 150 6.6 1.3

7 14.6 7.9 78 15° 6.6 1.3

8 14.6 7.9 78 15° 6.6 1.3

9 14.6 7.9 78 1509 6.6 14

10 14.6 7.9 78 150 6.6 1.3

11 14.6 7.9 78 17° 6.6 1.3

R-IS-8- 10/25 12 14.6 7.9 78 16° 6.6 1.3 49

UVR 13 14.6 7.9 77 14° 6.6 1.3
14 14.6 7.9 77 140 6.6 13

15 14.6 7.9 78 149 6.6 1.3

16 14.6 7.9 78 14° 6.6 14

17 14.6 7.9 78 140° 6.6 14

18 14.6 7.9 78 14° 6.6 14

19 14.6 7.9 78 140 6.6 14

20 14.6 7.9 77 149 6.6 14

21 14.6 7.8 77 14° 6.6 14

22 14.5 7.8 77 140° 6.6 1.3

23 14.5 7.8 76 140 6.6 13

24 14.4 7.7 75 170 6.6 13

25 14.2 7.8 76 16 9 6.6 14

A-20 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

@ SMUD

2016 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)
26 14.0 7.1 69 149 6.5 1.2
27 13.9 6.9 57 140 6.5 1.2
28 13.8 6.8 66 1409 6.5 1.3
29 13.5 6.8 65 16 9 6.5 1.1
30 13.3 6.7 64 159 6.4 1.2
31 13.2 6.7 66 140 6.4 1.1
32 13.1 6.7 64 140 6.4 1.2
33 13.0 6.7 64 1409 6.4 1.2
34 13.0 6.7 63 14° 6.4 1.2
35 12.8 6.6 62 16 9 6.3 1.1
36 12.7 6.5 61 140 6.3 1.1
37 12.6 6.5 61 1409 6.3 1.0
38 12.5 6.5 61 1409 6.3 1.1
39 12.5 6.7 63 14° 6.2 1.2
40 12.4 6.7 62 149 6.2 1.0
41 12.2 6.6 61 140 6.2 1.0
42 12.2 6.5 61 14° 6.1 1.0
43 12.1 6.5 60 14° 6.1 1.0
44 12.0 6.4 59 14° 6.0 1.0
45 11.9 6.4 60 179 6.0 1.0
46 11.9 6.4 60 160° 6.0 1.0
47 11.7 6.4 59 14° 5.9 0.9
48 11.6 6.4 59 14° 6.0 1.0
49 11.6 6.3 58 149 6.0 1.0
50 11.5 6.3 58 1509 6.0 1.0
51 11.6 6.3 57 140 6.0 1.0
52 11.4 6.2 57 14° 6.0 0.9
53 11.3 6.1 56 140 6.0 0.9
54 11.0 5.9 53 1509 5.9 183.0
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2016 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)
Ice House Reservoir

surface 12.4 9.0 84 160° 6.2 1.6
1 12.5 8.7 81 130° 6.4 1.6
2 12.5 8.6 81 130 6.5 14
3 12.5 8.6 80 12° 6.5 1.3
4 12.5 8.6 80 12° 6.5 1.3
5 12.5 8.6 80 1209 6.6 13
6 12.5 8.5 80 120 6.6 14
7 125 8.5 80 120 6.6 14
8 12.5 8.5 80 11° 6.6 1.3
9 12.5 8.5 80 11° 6.6 14

RIS9 1 1025 10 125 8.5 80 110 6.6 13 5.8
11 12.5 8.5 80 119 6.6 1.3
12 12.5 8.5 80 15° 6.6 1.3
13 12.4 8.5 79 11° 6.6 2.2
14 12.3 8.5 79 110° 6.6 14
15 12.3 8.4 78 1109 6.6 13
16 12.0 8.4 77 119 6.6 1.3
17 11.5 8.3 76 11° 6.6 14
18 11.2 8.0 73 110° 6.5 15
19 10.8 7.6 68 110° 6.5 15
20 10.3 7.1 63 1109 6.4 13.2
surface 12.4 8.5 80 160° 6.4 1.0
1 12.5 8.5 79 12° 6.5 14

R-I1S-10- 10/27 2 12.5 8.7 81 12° 6.6 1.3 52
IHR 3 12.5 8.6 81 1109 6.6 1.3
4 12.5 8.6 80 1109 6.6 13
5 125 8.6 80 110 6.6 1.3

A-22 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

@ SMUD

2016 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)

6 12.5 8.5 80 119 6.6 1.4

7 12.5 8.5 80 1109 6.6 1.3

8 12.5 8.5 80 1109 6.6 1.3

9 12.5 8.5 80 11° 6.6 1.3

10 125 8.5 80 109 6.7 1.4

11 12.5 8.5 80 140 6.6 14

12 12.5 8.5 80 100 6.6 2.5

13 12.5 8.5 80 100° 6.7 15

14 12.5 8.5 80 10° 6.7 10.0

surface 12.5 9.0 84 159 6.5 1.0

1 12.6 9.0 81 1109 6.7 2.4

2 12.6 8.6 81 1109 6.7 14

3 12.6 8.6 80 100° 6.7 14

4 12.6 8.5 80 10° 6.7 1.4

5 12.6 8.5 80 109 6.8 1.3

6 12.6 8.5 80 100 6.7 1.3

7 12.6 8.5 80 10° 6.8 1.3

8 12.6 8.5 80 10° 6.8 1.3

R-1S-11- 9 12.6 8.5 80 10° 6.8 1.6

IHR 1oi21 10 12.6 8.5 80 100 6.7 1.3 4.9

11 12.6 8.5 80 140 6.7 1.3

12 12.6 8.5 80 13° 6.7 1.3

13 12.5 8.4 79 10° 6.7 2.2

14 12.5 8.4 79 109 6.7 1.4

15 12.5 8.3 78 109 6.8 1.3

16 12.3 8.2 76 100 6.8 1.3

17 11.3 7.8 70 10° 6.7 14

18 10.6 6.9 61 10° 6.6 15

19 10.3 6.4 57 109 6.6 1.5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2016 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 9.9 6.1 54 10° 6.5 1.6
21 9.5 5.8 50 1109 6.4 15
22 8.6 5.4 46 1109 6.3 14
23 8.2 5.0 42 150 6.3 14
24 8.0 5.0 42 14° 6.2 14
25 7.9 4.6 39 11° 6.1 15
26 7.7 4.5 37 1109 6.0 14
27 7.7 4.4 37 119 6.0 14
28 7.7 4.4 37 119 6.0 1.5
29 7.6 4.3 36 11° 6.0 1.6
30 7.5 3.9 32 12° 6.0 1.9
31 7.4 3.5 29 120 5.9 2.1
32 7.3 3.0 25 13° 5.9 25
33 7.2 2.3 19 14° 5.9 2.8
34 7.2 1.8 15 14° 5.8 3.1
35 7.2 1.7 14 17° 5.9 3.1
36 7.2 1.3 11 1509 5.8 6.0
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Sacramento Municipal Utility District
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2016 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)
Junction Reservoir

surface 11.3 9.3 85 2009 5.8 3.7
1 11.3 9.5 87 180° 5.5 1.2
2 11.3 9.5 87 18° 5.5 1.1
3 11.3 9.5 87 179 5.5 1.1
4 11.3 9.5 87 170 5.5 1.1
5 11.3 9.5 87 170 5.6 1.1
6 11.3 9.5 87 1709 5.6 1.1
7 11.3 9.5 87 17 ° 5.6 1.1
8 11.3 9.5 87 179 57 1.1
R-IS-12- 9 11.2 9.5 87 170 5.7 1.1

IR 10/27 10 11.2 9.5 86 209 5.7 1.1 6.1
11 11.2 9.5 86 1909 5.8 1.1
12 11.2 9.5 86 17 ° 5.8 1.3
13 11.2 9.4 86 179 5.8 1.3
14 11.2 9.4 86 1709 5.8 1.1
15 11.2 9.4 86 17° 5.8 1.2
16 11.2 9.4 86 17° 5.8 1.1
17 11.1 9.4 86 17 ° 5.9 1.2
18 10.6 9.5 85 189 5.9 1.2
19 10.2 9.5 84 1809 5.9 1.8

20 10.1 9.5 84 19° 5.9 103.8
Camino Reservoir

surface 11.0 10.5 95 17 6.6 0.7
1 11.0 10.5 95 17 6.6 0.7

R-1S-13- 10/24 2 11.0 10.5 95 17 6.6 0.7 49
CR 3 11.0 10.5 95 17 6.5 0.7
4 11.0 10.5 95 17 6.5 0.6
5 11.0 10.5 95 17 6.5 0.7
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

2016 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)

6 11.0 10.5 95 17 6.5 0.7
Slab Creek Reservoir

surface 11.1 10.3 94 2509 7.2 1.9
1 11.1 10.8 98 25° 6.9 2.3
R-1S-14- 2 11.1 10.8 98 25° 6.9 2.5

SC 10724 3 11.1 10.8 99 259 6.8 2.3 3.0
4 11.0 10.9 98 259 6.8 2.4
5 11.0 10.8 98 26 ° 6.7 3.4
surface 12.7 10.0 94 28 Q 6.8 4.7
1 12.6 9.9 93 28° 6.8 5.0
2 12.4 9.8 92 28° 6.8 5.1
3 12.2 9.7 90 28 ° 6.8 5.5
4 12.1 9.6 89 28 Q 6.8 5.7
5 12.0 9.6 89 28° 6.8 5.9
6 12.0 9.6 88 28° 6.8 6.1
7 11.9 9.5 88 28 ° 6.8 6.3
8 11.7 9.5 88 28 Q 6.8 9.5
9 11.6 9.6 89 28 Q 6.7 9.7

S15-5C 10724 10 115 10.0 92 26 6.7 12.2 21
11 11.5 10.1 93 26 ° 6.7 11.6
12 11.4 10.1 93 26 ° 6.7 9.3
13 11.3 10.2 94 26° 6.7 7.4
14 11.3 10.3 94 26° 6.7 7.3
15 11.3 10.3 94 250° 6.7 7.8
16 11.3 10.3 94 250° 6.7 7.2
17 11.2 10.3 94 2509 6.6 7.6
18 11.2 10.3 94 24° 6.6 7.6
19 11.2 10.3 94 249 6.6 7.3
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2016 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 11.2 10.3 94 25 @ 6.5 7.3
21 11.2 10.3 94 249 6.5 6.2
22 11.1 10.3 94 249 6.5 6.0
23 11.1 10.3 93 249 6.5 5.9
24 11.1 10.3 93 24 9 6.5 54
25 11.1 10.3 93 249 6.5 5.3
26 11.1 10.2 93 2509 6.5 4.9
27 11.1 10.2 93 250 6.5 4.6
28 11.0 10.2 92 259 6.6 4.8
29 11.0 10.2 92 24 9 6.6 4.7
30 11.0 10.2 92 279 6.6 4.3
31 11.0 10.2 92 26 Q 6.6 4.3
32 10.9 10.0 90 250 6.6 4.8
33 10.9 9.7 87 27 9 6.5 129.9
°C = degrees Celsius
m = meter
mg/L = milligrams per liter
s.u = standard unit of pH
uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Unit
“Q” indicates data qualified based on post-sampling calibration check (see Appendix E).
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Bacteria Results for UARP Reservoir and Riverine Sites
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Table B-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 E coli
Fepal E Fepal E Fepal _ Fecal E Fe_cal _ collform. geometri
colifor . colifor . colifor | E. coli ; . colifor | E. coli | geometri 1
Site ID m coli m coli m coliform coli m c mean ! | € Mmean
Bac-5-GCR <1.8 3.1 17.0 18.5 11.0 <1 2.0 2.0 6.8 6.3 4.7 3.2
Bac-6-GCR <1.8 <1 33.0 35.9 4.5 10.9 4.5 5.2 <1.8 <1l 3.5 3.5
Bac-7-UVR 13.0 8.6 <1.8 <1 <1.8 <1 <1.8 <1 2.0 <l 1.8 0.9
Bac-8-UVR <1.8 <1 <1.8 9.7 <1.8 <1 <1.8 <1 <1.8 <1l 0.9 0.9
Bac-9-UVR <1.8 <1 <1.8 1.0 2.0 1.0 4.5 2.0 2.0 <1 1.7 0.9
Bac-10-UVR 4.5 1.0 <1.8 3.0 <1.8 <1l <1.8 1.0 11.0 <1 2.0 0.9
Bac-11-JR 7.8 5.3 4.0 6.2 23.0 21.6 17.0 21.6 <1.8 8.6 6.4 10.6
Bac-12-IHR <1.8 1.0 2.0 1.0 4.5 <1 <1.8 1.0 <1.8 <1 1.5 0.8
Bac-13-IHR <1.8 <1 2.0 3.1 2.0 <1l 4.5 <1 <1.8 2.0 1.7 1.0
Bac-14-BCR 2.0 <1 7.8 2.0 <1.8 <1 94.0 6.3 4.0 1.0 5.6 1.3
Bac-15-SCR <1.8 <1 <1.8 1.0 17.0 12.0 49.0 2.0 4.5 2.0 5.0 1.9
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 - -

! Individual results <MDL were treated as 0.5 x MDL for the geometric mean calculations.

MDL = method detection limit
MRL = method reporting limit
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Table B-2. Bacteria (MPN/100mL) for UARP Sites During the 30-day Period Surrounding Labor Day.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal E coli
Fef:al E. Fef:al E. Fef:al E. Fecal : Fecal . collform_ geometri
colifor coli colifor coli colifor coli coliform E. coli coliform E. coli | geometri ¢ mean !
Site ID m m m c mean?
Bac-1-Bl <1.8 <1 <18 <1 <18 1.0 <18 <1 <18 <1 0.9 0.6
Bac-2-Bl <1.8 <1 <1.8 <1 <1.8 <1 <18 <1 <1.8 <1 0.9 0.5
Bac-3-LL <1.8 <1 <1.8 <1 <1.8 <1 <1.8 <1 <1.8 <1 0.9 0.5
Bac-4-LL <1.8 <1 <1.8 <1 2.0 <1 <1.8 <1 <1.8 <1 11 0.5
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 - -
1 Individual results <MDL were treated as 0.5 x MDL for the geometric mean calculations.
MDL = method detection limit
MRL = method reporting limit
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Table C-1. Fish tissue metals concentrations for UARP reservoirs.

Species 2015 Fork Weight Mercury (Hg) Moios/‘;ure Copper (Cu) Lead (Pb) Silver (Ag)
Common | Sampling | Length © % ug/g | ug/g | forcu Pb, | ug/g | uglg | uglg | ug/lg | uglg | uglg
Name Date (mm) Moisture | ww dw Ag ww dw ww dw wWwW dw
LOON LAKE (M-1-LL)
108 170.0 80% 0.018 | 0.090 79% 014 | 069 | <0002 | <0.01 | <0.003 | <0.02
Rainbow 204 85.0 79% 0.014 | 0.068 79% 019 | 087 | <0002 | <001 | <0003 | <0.02
trout 8/30 370 610.0 77% 0012 | 0.052 77% 015 | 064 | <0002 | <001 | <0003 | <0.02
373 595.0 81% 0.017 | 0.089 77% 014 | 064 | 0015 | 007 | <0003 | <0.02
450 | 1,1150 | 76% 0344 | 1.440 75% 022 | 090 | 0003 | 001 | <0003 | <0.02
Brown trout 8/30 436 900.0 77% 0206 | 0.888 76% 017 | 0.70 | <0002 | <0.01 | <0.003 | <0.02
496 | 1,3100 | 77% 0416 | 1.790 76% 015 | 062 | <0002 | <0.01 | <0.003 | <0.02
GERLE CREEK RESERVOIR (M-1-GCR)
182 84.0 79% %‘_%%i’ %'_22%‘:3' 7% 032 | 141 | <0002 | <001 | <0003 | <0.02
300 305.0 77% 0.060 | 0.255 75% 027 | 110 | <0002 | <001 | <0.003 | <0.02
282 220.0 78% 0058 | 0.264 77% 023 | 097 | <0002 | <001 | <0.003 | <0.02
312 305.0 78% 0060 | 0.269 77% 024 | 103 | 0004 | 002 | <0003 | <0.02
280 275.0 79% 0.084 | 0.394 78% 019 | 085 | 0003 | 001 | <0003 | <0.02
300 290.0 78% 0.057 | 0.257 77% 016 | 071 | 0011 | 005 | <0003 | <0.02
295 345.0 79% 0.041 | 0192 78% 021 | 095 | <0002 | <0.01 | <0.003 | <0.02
Brown trout 8/31 283 365.0 78% 0.073 | 0.327 77% 0.27 1.13 | <0.002 | <0.01 | <0.003 | <0.02
276 210.0 79% 0.171 | 0.799 78% 014 | 064 | <0002 | <001 | <0003 | <0.02
266 195.0 78% 0088 | 0.396 78% %'11‘;' %'561' <0002 | <0.01 | <0003 | <0.02
280 260.0 77% 0.069 | 0.297 76% 024 | 1.00 | <0.002 | <0.01 | <0.003 | <0.02
254 215.0 78% 0.055 | 0.244 78% %‘% %_g% <0.002 | <001 | <0.003 | <0.02
300 330.0 76% 0.047 | 0.196 75% 027 | 1.06 | <0002 | <0.01 | <0.003 | <0.02
225 129.0 79% 0.029 | 0.138 79% 015 | 071 | <0002 | <001 | <0.003 | <0.02
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Species 2016 Fork Weight Mercury (Hg) Moi(ﬁure Copper (Cu) Lead (Pb) Silver (Ag)
Common | Sampling | Length | ™ % uglg | ug/g | forcu,Pb, | U9/g | uglg | uglg | uglg | uglg | uglg
Name Date (mm) Moisture | ww dw Ag ww dw ww dw ww dw
UNION VALLEY RESERVOIR (M-1-UVR)

226 182.8 80% 0.097 | 0.474 79% 014 | 065 | <0002 | <0.01 | <0.003 | <0.02

172 75.4 80% 0.076 | 0.377 78% 020 | 091 | 0004 | 002 | <0003 | <0.02

170 68.4 81% 0.078 | 0.407 79% 015 | 070 | <0002 | <0.01 | <0.003 | <0.02

382 935.0 78% 0.713 | 3.180 77% 015 | 063 | <0.002 | <0.01 | <0.003 | <0.02

Smallmouth 330 630.0 79% 0.306 | 1.460 77% 014 | 060 | <0.002 | <0.01 | <0.003 | <0.02

bass 8130, 511 275 310.0 81% 0.150 | 0.773 79% 018 | 083 | <0.002 | <0.01 | <0.003 | <0.02

285 350.0 78% 0.163 | 0.748 78% 016 | 074 | <0002 | <0.01 | <0.003 | <0.02

240 220.0 80% 0.171 | 0.838 79% 012 | 058 | <0002 | <0.01 | <0.003 | <0.02

240 160.0 82% 0.297 | 1.660 82% 015 | 082 | <0002 | <0.01 | <0.003 | <0.02

205 120.0 79% 0.137 | 0.667 79% 016 | 074 | <0002 | <0.01 | <0.003 | <0.02

230 172.2 79% 0.017 | 0.081 78% 020 | 093 | <0002 | <0.01 | <0.003 | <0.02

253 155.3 77% 0.049 | 0.217 76% 025 | 1.04 | 0011 | 005 | <0.003 | <0.02

270 255.0 78% 0.016 | 0.073 77% 014 | 064 | <0002 | <0.01 | <0.003 | <0.02

275 650.0 77% 0.017 | 0.073 76% 016 | 065 | <0002 | <0.01 | <0.003 | <0.02

327 415.0 78% 0.021 | 0.094 76% 014 | 059 | <0002 | <0.01 | <0.003 | <0.02

330 355.0 78% 0.019 | 0.087 78% 019 | 084 | <0002 | <0.01 | <0.003 | <0.02

335 385.0 79% 0.013 | 0.063 78% 016 | 072 | <0002 | <0.01 | <0.003 | <0.02

Rainbow 360 675.0 78% 0.018 | 0.079 7% 021 | 093 | <0002 | <0.01 | <0.003 | <0.02

trout 8/31, 911 327 375.0 78% 0.012 | 0.053 77% 0.19 0.82 | <0.002 | <0.01 | <0.003 | <0.02

330 555.0 77% 0.017 | 0.074 76% 021 | 085 | <0002 | <0.01 | <0.003 | <0.02

225 139.7 80% 0.016 | 0.080 78% 021 | 092 | 0018 | 008 | <0003 | <0.02

315 380.0 78% 0.017 | 0.078 77% 015 | 063 | <0002 | <0.01 | <0.003 | <0.02

360 610.0 75% 0.018 | 0.073 75% 016 | 064 | <0.002 | <0.01 | <0.003 | <0.02

306 330.0 78% 0.013 | 0.058 77% 021 | 092 | <0002 | <0.01 | <0.003 | <0.02

205 | 280.0 9% | Q0S| A0 78% 018 | 084 | <0002 | <0.01 | <0.003 | <0.02

350 480.0 80% 0.015 | 0.077 7% 015 | 064 | <0002 | <0.01 | <0.003 | <0.02
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Species 2016 Fork Weight Mercury (Hg) Moios/?[ure Copper (Cu) Lead (Pb) Silver (Ag)
Common | Sampling | Length @) % ug/g ug/g | for cu, Pb, | ug/g ug/g ug/g ug/g ug/g ug/g
Name Date (mm) Moisture | ww dw Ag ww dw ww dw ww dw
333 405.0 78% 0.011 0.049 7% 0.22 0.93 <0.002 | <0.01 | <0.003 | <0.02
335 460.0 76% 0.015 0.062 75% 0.15 0.61 <0.002 | <0.01 | <0.003 | <0.02
211 113.0 73% 0.068 0.25 73% 0.27 1.01 <0.002 | <0.01 | <0.003 | <0.02
209 111.5 73% 0.080 0.298 72% 0.23 0.81 <0.002 | <0.01 | <0.003 | <0.02
Kokanee 8/31, 9/1
211 1155 73% 0.069 0.260 72% 0.26 0.94 <0.002 | <0.01 | <0.003 | <0.02
212 128.6 65% 0.247 0.700 69% 0.28 0.88 <0.002 | <0.01 | <0.003 | <0.02
Brown trout 9/1 486 133.5 78% 0.145 0.656 7% 0.26 1.11 <0.002 | <0.01 | <0.003 | <0.02
647 4,310.0 2% 0.202 0.714 71% 0.32 1.10 <0.002 | <0.01 | <0.003 | <0.02
508 1,580.0 78% 0.128 0.579 78% 0.21 0.93 0.017 0.07 <0.003 | <0.02
Lake trout 8/31 385 690.0 7% 0.075 0.333 74% 0.20 0.78 0.011 0.04 <0.003 | <0.02
364 545.0 76% 0.053 0.218 76% 0.22 0.92 <0.002 | <0.01 | <0.003 | <0.02
278 175.0 80% 0.092 0.451 79% 0.27 1.25 <0.002 | <0.01 | <0.003 | <0.02
ICE HOUSE RESERVOIR (M-1-IHR)
284 | 2300 | 80% | DOtb | 9292 | 790 020 | 099 | <0002 | <0.01 | <0.003 | <0.02
Rainbow 264 180.0 79% 0.039 0.187 79% 0.21 0.96 <0.002 | <0.01 | <0.003 | <0.02
trout 8/29 271 280.0 78% 0.013 | 0.059 78% 0.22 1.01 | <0.002 | <0.01 | <0.003 | <0.02
273 210.0 79% 0.029 0.138 7% 0.21 0.91 <0.002 | <0.01 | <0.003 | <0.02
385 740.0 78% 0.013 0.060 76% 0.24 0.97 <0.002 | <0.01 | <0.003 | <0.02
586 2,125.0 76% 0.387 1.640 76% 0.18 0.75 <0.002 | <0.01 | <0.003 | <0.02
Brown trout 8/29 440 1,290.0 76% 0.255 1.080 75% 0.19 0.75 0.015 0.06 <0.003 | <0.02
410 955.0 78% 0.585 2.610 7% 0.24 1.05 <0.002 | <0.01 | <0.003 | <0.02
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Species 2016 Fork Weight Mercury (Hg) Moios/?[ure Copper (Cu) Lead (Pb) Silver (Ag)
Common | Sampling | Length | ™y % uglg | ug/g | forcu,Pb, | ug/g | uglg | uglg | uglg | uglg | uglg
Name Date (mm) Moisture ww dw Ag ww dw ww dw ww dw
CAMINO RESERVOIR (M-1-CR)

Lahontan 233 140.7 79% %'.%155' %Zzlli 78% 017 | 074 | <0002 | <001 | <0.003 | <0.02
Cuttrtglz?at 8/30 225 112.6 80% | 0.035 | 0.176 78% 016 | 078 | <0.002 | <0.01 | <0.003 | <0.02
225 139.7 78% 0.029 | 0.134 77% 019 | 082 | <0002 | <001 | <0.003 | <0.02
275 200.0 78% 0.038 | 0.174 77% 021 | 092 | <0002 | <0.01 | <0.003 | <0.02
245 165.0 77% 0.034 | 0.150 76% 015 | 061 | <0.002 | <0.01 | <0.003 | <0.02
266 225.0 77% 0.038 | 0.166 76% 021 | 088 | <0002 | <0.01 | <0.003 | <0.02
247 180.0 77% 0.040 | 0.174 75% 027 | 110 | <0002 | <001 | <0.003 | <0.02
245 180.0 78% 0.042 | 0.189 77% 019 | 081 | 0017 | 007 | <0003 | <0.02
Brown trout 8/30 247 180.0 77% 0.044, | 0.195, 77% 022 | 095 | <0002 | <0.01 | <0.003 | <0.02
0.044 | 0.195
300 350.0 77% 0.092 | 0.407 76% 022 | 091 | <0002 | <0.01 | <0.003 | <0.02
278 250.0 78% 0.048 | 0.221 77% 022 | 097 | <0002 | <0.01 | <0.003 | <0.02
285 280.0 78% 0.064 | 0.286 77% 024 | 103 | <0002 | <0.01 | <0.003 | <0.02
305 340.0 78% 0.034 | 0.154 76% 023 | 098 | <0002 | <0.01 | <0.003 | <0.02
SLAB CREEK RESERVOIR (M-1-1SCR)
188 65.0 78% 0.033 | 0.149 77% 020 | 089 | <0002 | <0.01 | <0.003 | <0.02
Rainbow 631 173 60.0 77% 0.035 | 0.152 75% 030 | 123 | 0005 | 002 | <0003 | <0.02
trout 195 80.0 78% 0.025 | 0.112 76% 020 | 086 | <0002 | <0.01 | <0.003 | <0.02
249 180.0 78% 0.036 | 0.161 77% 026 | 112 | <0002 | <0.01 | <0.003 | <0.02
461 970.0 77% 0.516 | 2.270 77% 014 | 060 | <0.002 | <0.01 | <0.003 | <0.02
311 | 280.0 g1 | 9312 | 1040 79% 013 | 062 | <0002 | <0.01 | <0.003 | <0.02
Sacramento | o0 296 235.0 82% | 0.276 | 1.570 80% %1131 %'_56% <0.002 | <001 | <0.003 | <0.02
pikeminnow 286 190.0 81% 0.182 | 0.937 78% 017 | 078 | <0002 | <0.01 | <0.003 | <0.02
238 120.0 79% 0.125 | 0.590 78% 016 | 073 | <0.002 | <0.01 | <0.003 | <0.02
230 95.0 81% 0.125 | 0.647 79% 026 | 126 | <0.002 | <0.01 | <0.003 | <0.02
201 75.0 79% 0.155 | 0.747 79% 018 | 086 | <0002 | <0.01 | <0.003 | <0.02
C-6 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District / = M D@
Upper American River Project

FERC Project No. 2101

Species 2016 Fork Weight Mercury (Hg) Moi(?[ure Copper (Cu) Lead (Pb) Silver (Ag)
Common Sampling | Length © % uglg uglg for Cu, Pb, uglg uglg uglg uglg ug/g uglg
Name Date (mm) Moisture ww dw Ag ww dw ww dw ww dw
505 1,415.0 77% 0.267 1.180 76% 0.20 0.82 <0.002 | <0.01 | <0.003 | <0.02
386 605.0 77% 0.124 | 0.538 76% 0.21 0.89 <0.002 | <0.01 | <0.003 | <0.02
Brown trout 8/31
230 125.0 78% 0.046 | 0.211 78% 0.20 0.89 <0.002 | <0.01 | <0.003 | <0.02
241 145.0 77% 0.406 1.800 77% 0.21 0.90 <0.002 | <0.01 | <0.003 | <0.02

ug/g= micrograms per gram

ww= wet weight

dw= dry 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 indicates values that are greater than OEHHA’s ATL of 0.44 ug/g wet weight (Klasing and Brodberg 2008).
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Note: Datasheet-formatfor 2216

W%Juwa/

Disregard andudvvng,va;/cm) furé:d:mu‘eﬂ ah.d Secdu

(Ze==>>>  SMUD In Situ Monitoring in the Upper American River Page \ o 3
Stillwater Sciences Project and Chili Bar Project
Instrument(S) used: ?5( Gizo P I Kye + 8Ty
Site Location: tT—4& - |p- SESC UTM (NAD27):
Date: 2la] zole Time: 10:05 AR
Photos: €] = Weather: Soanu . (ool
Notes: R)
In situ
Temp Do Conductivity pH Turbidity (YSI) Tu!bfdity ) Secchi disk Notes
(C) (mg/) (%) ms/cm uSlcm NTU NTU m
O-te
258 | 108l 82 0.0 s| 9.0 Sy, | =% — ©.5 | Botom
Site Location: TS- |2 —so UTM (NAD27):
Date: 2! e ] 201 Time: (O SonH
Photos: 3 OS — DS Weather:  Soanu . (ool
Notes: o
In situ
Turbidity
Temp DO Conductivity oit Turbidity (YSI) (Turbidimeter) Secchi disk
(C) (mgh) (%) ms/cm uS/icm NTU NTU m
315 |lo.88| 79-0|0.02] 1z2.o | 18| o.6 = 0. 25| Botenn
Site Location: TS — |\ — ¢4, UTM (NAD27):
Date: 2] Time: L -to aM
Photos: OS-"0S Weather: _ S, mmf Cool
Notes:
In situ
Temp Do Conductivity o Turbidity (YSI) mmn Secchidisk [\
(C) (mg/l) (%) ms/icm uSicm NTU NTU m
H.7( |04 | 82.2]|0:025| lb-o | L4 o\ o .S | Bedlera

June 2017

Water Quality Monitoring Report

D-3



@ SMUD

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

Page_2 of _3

SMUD /n situ Monitoring in the Upper
American River Project and Chili Bar Project

Stillwater Sciences

D-4

Instrument(s) used:  YQ\ (,42.0 Crew: BTH+ ¥KX(C
Site Location: TS -\13-SC GPS:
Date: 2/ 2016 Time: 11:50 AM
Photos: WS - 0§ Weather: Sunwy , W avrwy
Notes: "
In situ
Temp DO Conductivity c;zz‘:‘g‘:‘ce pH | Turbidity ||
(°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
Seccdi Aigk: .swW
b.33 Wl | q0.1 20.0 0.032 .82 | .3 iy
Site Location: T3 -14-SC GPS:
Date: 2/%/ 20\ Time: 12:20 PM
Photos: Us - DS Weather: 'S\a.v\mﬁ L WAV
Notes:
In situ
Temp DO Conductivity c;g:z‘::fm PH | Turbidity |\
(°c) (mgl/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
secchidipgk: . 29w
bbb, |10.73 | €8.4 34.0 0.053 w.ak | .7 botrom
Site Location: TS -\\v- SFAR GPS:
Date: 2/3/20lL Time: _2:00PWM
Photos: US-DS Weather: Su‘!‘mé (oot
Notes:
In situ
Temp DO Conductivity Co:g:‘;ﬂfme pH | Turbidity |\
(°Cc) (mgl/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
A4.3S [10.92|@4.4 2S5.0 G.04bL 1.09 4 s,c«.da\bz\?\:’:v\\&m
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Upper American River Project
FERC Project No. 2101

@ SMUD

(Ze=>>>>  SMUD In Situ Monitoring in the Upper American River Page 3 o 3
Stillwater Sciences Project and Chili Bar Project
Instrument(S) used: 51 L9zo Personnel: BYH + Kke
Site Location: TS — (- SFAe UTM (NAD27):
Date: z2/p| 2016 Time: 2 15P
Photos: K- DS Weather:  Sqang . Cos)
Notes: BN
In situ
[ o Turbidity o
Temp DO Conductivity oH Turbidity (YSI) (Turbidimeter) Secchi disk o
(C) (mgl) (%) msicm uSlcm NTU NTU m
b.2o|WY| 92-8|0.0q9| Lyo| L] |[.) = (v | Rottem
Site Location: T S—\T1- R UTM (NAD27):
Date: 2[8|zo\e Time: _3:00pM
Photos: OVS-DS Weather:  Somag . Lo |
Notes: J
In situ
: Turbidity
Temp DO Conductivity = Turbidity (YSI) (Turbidimeter) Secchi disk e
(C) (mgh) (%) mslcm uSlcm NTU NTU m
7.0k |10 15| 8R.App.oY3| 28.0 | L-8F| YL .0 — O\ | By B ig .
Site Location: TS - (9 - SEAR. UTM (NAD27):
Date: 2)8[ 2ol Time: Y isP
Photos: LS -DS Weather: _ S, a0 " Cocl
Notes:
In situ _
Temp DO Conductivity H Turbidity (YSI) (Tutz::;:\l:ytn r Secchi disk Notes
(C) (mgfl) (%) msicm uSicm NTU NTU m
.49 |[lslb| 90.9 |08 340 |T1-O1| ¢4 = 0S| Rottom
June 2017

Water Quality Monitoring Report
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@ SMUD

Note: Dutasheet fovaat fa- 2010

D“W mdudwnd\&gps/m) ,

o

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

altor Hue bvuav iy
brelimeter, and Secchi day  veouddI .

Page l of \

(<===>>>  SMUD In Situ Monitoring in the Upper American River ol o A
Stillwater Sciences Project and Chili Bar Project
Instrument(S) used: ysd  bazo Personnel: BT+ <+ Kk
Site Location: Ts-( - &C UTM (NAD27):
Date: 2/4 /il Time: I: 3
Photos: " is )ds Weathel: Suanm  wure &5 ° F
Notes: n
In situ
o Turbidity o
Temp DO Conductivity oH Turbidity (YSI) (Turbidimeter) Secchi disk Notes
(c) (mg/l) (%) ms/cm uS/cm NTU NTU m
z.08 (1.5 8357 |ec.er0 5 5.85 | 2.0 - o.2s [
Site Location: T s- §- Gcc UTM (NAD27):
Date: 2/ 4)/le Time: YZE P
Photos: vs Jds Weather: _ $vis ey vwerws
Notes: !
In situ
Temp DO Conductivity i Turbidity (YSI) (Tu.l;‘:::::\.ge n Secchi disk —
(€) (mgll) (%) ms/cm uSicm NTU NTU m
2.28 |11.33|82.00 |0.007| Y bo.oy| 0. 2 e Z i |
Site Location: T~ /8- SFaR UTM (NAD27):
Date: 2/% )t Time: 123. 5o
Photos: vs Jos Weather:  Sv»a s . e/ imm W3 E
Notes: i &
In situ ]
Temp DO Conductivity pH Turbidity (YSI) [Tur':li-:ilvir:yter) Secchi disk Notss
(C) (mgll) (%) mS/cm uS/cm NTU NTU m
’1.1) n.13 ng O, 247 3) L.82 ). b F— ].Sm= LeHens

June 2017
Water Quality Monitoring Report



Sacramento Municipal Utility District M DO
Upper American River Project

FERC Project No. 2101

&= SMUD In situ Monitoring in the Upper Paga_L_of _§
e American River Project and Chili Bar Project ) f !
Stillwater Sciences ! ! Date: 2S5/

Time: lo:1o aM
Reservoir - Water Quality Vertical Profiles

Instrument used: ¥$( 6§20
Site Location:  OpRP - R - T8 -9 - 4H& Water depth: 122~
Lat/Long (NAD83):
Secchi (ft): !éﬁ
Personnel: __ BTH tKIEC

Site Notes: C(mldgs. [.'35:‘; Snewl, Cold, g[,g/y!' beeze

Depth Temp DO Conductivity pH Turbidity Water -
w | cc) | mgy (%) wsfem) | (s.u) (NTY) | Sample

surface 0.01 3o 0-2
3 | A 0.0l b.t2 | 2.2
66 | 2 0.0| L.2 )| -3
98 | 3 2.0 ( ¢
13.1 4 o.010
164 | S 5 .
19.7 | 6 . 2
230 | 7 D2
%2 | 8 5.2
295 | 9
328 | 10 : L O
1| 1|5, 86. 08 .20 0.1
39.4 | 12 \ 3 L. 9|
427 | 13 0.1
459 | 14 0.0
492 | 15 5.0
525 | 16 ”
55.8 | 17 o,
591 | 18 oo
623 | 19 5. O
656 | 20
68.9 | 21 0. |
722 | 22 )
755 | 23 =
787 | 24 ol
820 | 25 o. |
853 | 26 6.0
886 | 27 5.0
919 | 28
951 | 29 A ] ]
%4 | 30 4.4 (6.5 .
1o17] 3 4N | 1004] 29.2 0.8
1050 | 32 | H.9( 0. 13|91 [ Y
1083 38 |4 91 | 10,12 [79.1 0.2
111.5| 34 | L{,9] 79 0 ). 2

: A — =
June 2017

Water Quality Monitoring Report

D-7



@ SMUD

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

SMUD In situ Monitoring in the Upper
American River Project and Chili Bar Project

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles
Instrument used:

Site Location: _( ARE 2 -T¢ — o -] Water depth:
Lat/Long (NAD83):
Secchi (ft):
Personnel: BT H + [ckO
SiteNotes: _Snpmeiom., Cobf () incky
Depth Temp DO Conductivity pH Turbidity | water o
@ | m) (uSicm) (s.u.) (NTU) | SamPle
surface g .0{ 5 2. 2
33 1 0.0 182 ©:%
66 | 2 e 0.2l 7.30] 0.3
98 | 3 w0 { ‘
134 | 4 . T8 10
164 | 5 0 (b
197 | 6 v 1o 0.0 -
230 | 7 = 4
262 | 8
295 | 9 D¢
328 10 |/ BN 16 .6 ;‘}l‘.,:. O . X ,';‘ o 72
361 | 1 : [0.8 o
394 | 12 15.358] 15.8°
27| B | L.o )
59 | 14 1S5.27 | 087 | &
492 | 15 | © 3
525 | 16 | = ¢ - Z5 4 0 4
55.8 | 17
59.1 | 18
623 | 19
65.6 | 20
689 | 21
722 | 22
755 | 23
78.7 | 24
82.0 | 25
853 | 26
886 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 3!
1050 | 32
108.3 | 33
1115 | 34
D-8 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District M D
Upper American River Project

FERC Project No. 2101

< = SMUD /n situ Monitoring in the Upper Peage._ = @ ¥
. - American River Project and Chili Bar Project |
Stillwater Sciences Date: 4]

Time: fo
Reservoir - Water Quality Vertical Profiles

Instrument used:  “75( 92,
Site Location: 1 et gy Water depth: & 1+
Lat/Long (NAD83): ‘

Secchi (ft): 8 4

Personnel: STt &
Site Notes: Pocct (w clouda, cold (008 Ll Snaviog
J A P
Depth Temp DO Conductivity pH Turbidity | water e
@ [ m]| co) | moy | e | wsem | suy) | oty | SamPle
surface = 10,51 192.4 0.01 7..2]| o-2.
ag | T 1977 10.29| 9.5 0.0l 02
66 | 2 |9. ¢ 2 899 r.00%| 743 | o. 2
9.8 3 ) & H 2l 29 .8 0. e )
131 | 4 z z
164 | 5 |9 <
197 | 6
230 | 7 / O.Z
262 | 8 ~ s
295 | 9
328 | 101 &% o 2] 0.0 2.0ST 0:2
1| M )]5.92 | 10a7]| 814 |o.008 |b
394 | 12| .82 | U.o0 | 28 2
27| B 1 5.7 10.8 : ”
459 | 14 | T L7 14 | 85.9]| 0.5 ol
492 | 15 | =5 = (o0 e 5% .° 0. e : ’
525 | 16 S 0. | BY o | 6.5 2
558 | 17 e 24 delp 2
591 | 18 )« &£ o Y
623 | 19 le. {
656 | 20 &
68.9 | 21 08 St
72.2 22 5 7y
755 | 23 s
78.7 | 24 ¢ ¢
820 | 25 5 304.2.
853 | 26
886 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
1050 | 32
108.3 | 33
1115 | 34
June 2017

Water Quality Monitoring Report



@ SMUD
@ Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page 4 of

" SMUD /n situ Monitoring in the Upper
< 253
== American River Project and Chili Bar Project

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles
Instrument used:

é
Site Location:  QAPY £ - TS -172— S Water depth:
Lat/Long (NAD83): ;
) Secchi (fty: [ &1
Personnel: BTH + Klel
Site Notes: £ elo ot N, Yetu w
Depth Temp DO Conductivity pH Turbidity Water o
() | m | ¢c) (mglL) (%) (uSfcm) (s.u.) (NTU) | Sample
surface 1.8 ta =10l 90. 3 D L. 24 . |
33 | 1 17 81 o0.012] .14 )
66 | 2 %
98 | 3 < g
134 ] 4 ) M|
164 | 5 | b1 2 9. & >
197 | 6 | £7 8¢ 0,90 | 8- 0.0 g . Ole
230 | 7 | & 11 81, s
262 | 8 L
295 | 9
328 | 10 o
‘1| M |5 22 \ | Q9] 2.0
394 | 12 | ¢ 2.
427 | 1B |7 = 3 o ]| ool bl
459 | 14 | & :
492 | 15 | = 1 )l Re. S| 0. 00 | .=
525 | 16 | & 3 y
558 | 17 | 5 - o
59.1 | 18 ( o. |
623 | 19 |1 & oY { £
656 | 20 | T oy | 1 BL | o
689 | 21 | © \L.o& | 8L S 0. 5.2 Y50 ¥ Diffe cafe
722 | 2 ¢ e dve Yo
755 | 28 Aokt
787 | 24
820 | 25
853 | 26
886 | 27
919 | 28
951 | 29
98.4 | 30
101.7] 31
105.0 | 32
108.3 | 33
111.5| 34
D-10 June 2017

Water Quality Monitoring Report



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

- American River P
Stillwater Sciences

SMUD In situ Monitoring in the Upper

@ SMUD

Page [ of [_

roject and Chili Bar Project

Date: - 'ZL» N
Time: _(Z ico ®

Reservoir - Water Quality Vertical Profiles

Site Location: _ s @ - B~ TS~ S - OUR

Instrument used: 7S\ LG 2o

Water depth: L& L4

Lat/Long (NAD83):

Secchi (ft): | o Lt

Personnel: __ K \¢2 + BT W

Site Notes: ‘?LLr"".'\J:J clootu . S\iaht o ze, copl

Depth Temp DO Conductivity pH Turbidity Water —
) | (m) ©c) (mglL) (uS/cm) (NTU) | Sample

surface \0.14 \o: Yy o ol (D
33 1 1in3 2 .ol O | A X7 o B
66 | 2 |10 bbb 0. o\ 0.0
98 | 3 |1o.31 0. < e
131 | 4 | 16-09 0. oL 5. L
164 | 5 A 6.0\0 o PaZ =L .\3
197 | 6 |9 20 & O8] L &\
230 | 7 | @25 o.oto |, 0.0
22| 8 | R ko 0.0\ .3\ 0.0
295 | 9 |8 27 0.00 |L.ig| 0.0
328 | 10 |18.19 el 72 = L\
361 | 11|18 U
394 | 12 ] 7.49
427 | B3] 1.27
459 | 4| 7.710
492 | 15 | 1.5p pURZES . A
525 | 16 | b.49
558 | 17 | 1.3 4
501 | 18 | Lb.oy
623 | 19 | 5.9p
656 | 20 | = &l
68.9 | 21 |= BS Ro 1ot
722 | 22
755 | 23
787 | 24
820 | 25
853 | 26
886 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 | 32
1083 | 33
1115 | 34

June 2017

Water Quality Monitoring Report
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@ SMUD

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

Page | of &

<) SMUD /n situ Monitoring in the Upper
American River Project and Chili B ject
Stillwater Sciences J R Frale Date: ¢4 |2L]\\s

Time: (60130 fird
Reservoir - Water Quality Vertical Profiles
Instrument used: _2S!| L9260
Site Location: _ upeP - R-TS- 1o ~ ONR &2 Water depth:
Lat/Long (NAD83):

Secchi (ft):
Personnel: R2Td + vve

Site Notes: Suv.mli = I

Depth Temp DO Conductivity pH Turbidity Water il
M || cc) (mglL) (%) wsiem) | (s.u) (NTU) | SamPle

surface 10,4 \o .22 | 42.4 o.cl| bsR .
33 1 ]lledz2 | o.sM | 94.2 | o.ou bilbS o.\ PRE2 = .53
6.6 2 | o2l 12,24 1.9 | niou L2 oY
9.8 3 |o.o3 5,32 1.5 | 0.0\ b S| O.2
131 | 4 |14 30 o .48 9.4 | o . all L2 0.2
64| 5 | 325 | ol | gL 5| 0010 | 653 o2 PUEZ = LS
197 | 6 | g 23 1033 | 9\ .4 poxt=lls) .50 o3
230 | 7 |E 0149 | 9\1.S c.o\o | L33 (= Ve
22| 8 | &4y (.82 ] 91:3 | o .ol0 ] b 2| =
205 | 9 | 8.05 .76 |q0.9 |o.oio |6 12 e, 2
28| 01764 |tc74|89:8|0.0lc |6 1Y 0. Z Pasz =L.23
4| M |72 | 1061|284 ]| o.0loc | N 0|
394 | 12| LA | 1obb| &1 8| 0.0 Lok] o]
427 | B8] L. by 87.2] ©.009]| b.OI O, |
59 | Y 1b kg |bb2|Bbi| p.oox]|S5.95] ©.O
492 | 15 | -58 o8| 810 | .o ]| & .92 o | PuaEZ= L. \T
52.5 16 | L. Y47 o2 8L.2 ) - 009 = 8K o0
558 | 17 11,.35 | b2 |8b.l |6 . o95]5.8] & 0O
501 | 18 | b (2 lo.d| 850 0 008 24 0.0
623 | 19 | L. oY o.bl 853 |o. a9 | c.88| 2
656 | 20 | (,.cO 0. | B5.( | O g | B .S =) W2 = L.0SB
689 | 21 | 593 |65 | RU.B]| .10 ] S.8| o\
722 2| 515 0.3 B4 . Bl o.ool s.85] o0\
765 | 28 | .59 10.58] 84.0| o.olol 5.8 2.0
787 | 24| 543 | oSL|B2.L| 0.0 | 5.8l o.0
820 | 5 | swyo | (0:52]|83:. 2| n.olc | 9 00 P2 = (L. 1O
853 | 26 | 52 | 1651 ]| 82.9]| &.0lo |S.8) O
886 | 27 1 5.2 | 1p.y49]| B2 | .00 | 582 oo
919 | 28 | 5,18 o.Ho| 22.3 | o.0lp &y | 0.0
951 | 29 | =17 lo. 4] B2. 3 lo.oclo | E.86] o0
984 | V| 5.5 | bwya | B2 3|l oo |lS-B83 o2 P22 = LR
1017f 31 | £, 10 o4l | gl ]| colo | S8 O\
1050 2| 5. 28| 1239 8LS | © 79 o0
1083 B |5 o | 10,38 2LLY | O 0. |
115( 34 | 5,03 o 36| &\1.2 32 o-O

D-12 June 2017
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Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

] Page Z of =
Stillwater Sciences Reservoir - Water Quality Vertical Profiles
OREP-R-TS — b - OUR 2
Y }?_'w ‘ o
Depth Temp DO Conductivity pH Turbidity | water Not
otes
(ft) [ (m) (°c) (mg/L) I (%) (nS/cm) (s.u) (NTU) Sample
(CONTINUED)
1148 | 35 | 1199 3o By\.\ |2 . 0clo | .84 00
1181 ] 36 | 4 4L 0234| Bo.4]|lo .cwo|lsgs]| oo
1214 | 37 |4 4lo 0.3 | Bo]lo.owo]ls.27] a8 . BTy
1247 | 38
128.0 | 39
1312 | 40
1345 | 41
1378 | 42
1411 43
144.4 | 44
1476 | 45
150.9 | 46
154.2 | 47
1575 | 48
160.8 | 49
164.0 | 50
167.3 | 51
1706 | 52
1739 | 53
177.2 | 54
180.4 | 55
1837 | 56
187.0 | 57
190.3 | 58
1936 | 59
196.8 | 60
200.1 | 61
June 2017 D-13
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@ SMUD

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

Page | of 22

SMUD /n situ Monitoring in the Upper

@ )2 American River Project and Chili Bar Project L o

Stillwater Sciences Date: _,/ 2L\
Time: 12 .9 PY
Reservoir - Water Quality Vertical Profiles
Instrument used: < S\ =95 2.5
Site Location: _ ORREO- R - TS -7 — (B Water depth: | o
Lat/Long (NAD83): e
Secchi (ft): e e,
Personnel: ¥kt A

Site Notes: _ < 1c.¢ u Cool , Slided \oceeze

Depth Temp DO Conductivity pH Turbidity Water —
w | m | ¢c) (mglL) %) (uSfcm) (s.u) NTuy | Samele

surface 18.8e | .4 [d4.\ |o .ol (o571 o-3
33| 1 lwaz] 6.29[939 |o .o\ | bib7]| .3 PA%2 = bL.73
66 | 2 o5 10.29 193.2 |lo o\ | L .G8B]| ©.2
98 | 3 lio.dt | 106.38132.7 |loole | L-12] 2.3
131 4 1015 | 10.39|924 lo-cio|lbitd] 0.3
164 | 5 1005 |b.a4? | 925 |0.010 |b'Sk o-| owz = L.5b
197 6 |a.Lb | tol6| 1.9 |0 cl1O]lL. S Sl
20| 7 |4a-56]|to 82|92 oD | LS| &.1
22| 8 |a . 6.5 41.9 O.olo | k.49 =31
25| 918687 linb2| 91.6 |0.010] L:-98| o/
28| 0818 | 10,791 908]|0. 60 ] 6.3 o\ Pz = by
%1 | W] T 3| w08| -2 |loocAa |L.25] 0.0
394 | 12 |7 .4y3 0.80| 89.910.009 |16.18 o.e
27| BTz | 10,82 894 |lorocgd | Ll &.Q
459 | 14 .o | 10.82] 9.0 1lp.009 | Lilo] ©.1
402 [ 15 | b 90 0.83 | B= o009 | L.o7 =T Puz = b.31
525 | 6 | L28 | 0.83]| 886 |lo.om | Le8| ©.©
558 17| b.32 | 16.84] 19 lo.ooa | G.oM o-0
591 | 18 11,29 | 102821815 |lo.oog |l .ol o, |
623 | 19 b 2 o.80|81.2 |lo.6o09 | k.ol O
656 | 20 | (4 10.86] 869 |Ooeg |L.ol]l O o Pz = .02
689 | 2 |b.oz | (018]| Bb.|lo.0ccq | L.02] o.0
2| 2|52% |lom1 [Bb.2|0omeda | b.O3] 0.0
755 | 8 |5 (LD (ons | 8S7 |09 | L io3 ol
787 | 2 | S. W3] 1077 B3| O0nsq | L.oN (1|
820 25| 5.85 | 1o.710] 849 In-pag | L.oZ =1 =) Cu B2 = 5 S,
853 | 26 | 5,249 o3 84.3]e o4 | w.co O. 1
886 | 27 | 5,353 | lole’ | £3.9 | & o] S.9 o.|
919 | 28 |, 3\ oo | 83/ |noccq |15.99 o.l
951 | 29 |s 30 |10:571|8632.4 o9 | b.oco ©.0
g84 | 0 |5, 36 | 0.5 ]| 8333|0009 | k.o 0.0 PAW2Z = L.oD
1017 M J5.27 ]Jlo-sL{8>.2]6.009 | L,ol O
1050 2 | 5. 22| |2.577] BR.3 o9 | L.o2] o-©
1083] B|S.\IL | 1050|825 |0.009 | 595] 0.l
15| 34 |5.12 | 10.98[82.2 | n.009 | S.95]| o

D-14 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

Page 2 of &

(>
Stillwater Sciences Reservoir - Water Quality Vertical Profiles
VAR P~ g-T4-77 M
Y / 2k 1
Depth Temp DO Conductivity pH Turbidity Water Nici
otes
@ [m]| cc mgl) | (%) (uS/cm) (s.u.) (NTU) | Sample
(CONTINUED)
1148 | 35 | S99 | loyd| Bl A o oo9 £.9b O PAH2 = & .9
1181 b |5, 08 |10o.42| BV.B8 |o.ocq | 598 O-1
1214 ¥ | 5.04 | (042 Bl.b |0.009 |b.oo| 6.C
1247]| 38 | S.co lo. 41 [Bl.Y4 |lo.oca |L.o} 0.0
1280 39 |45 |b.4\ | &l.4 lo. 010 | L.O2| ©:0
1312 40 14 .94 | [0.38| 8.1 |lo.010 | 59| o0 Py %2 544
1345| 41 | Y.90 (.36 80-5 |O.0to B9 2.4/
1378| 2 | 488 | 023|E0.b |o. 0.0
11| 8 |y.88 | (0.3 |20 T |p 0.0
1444 4 |9 .88 | 03] | 8o.4 |o. Ol
1476 | 45 |4 .84 10.28 | B8o.\ |o. &l
1509 ] 46 |4.23 | 6.2\ &0.0]0. 201.8  ottotd
1542 | 47
157.5 | 48
160.8 | 49
164.0 | 50
167.3 | 51
1706 | 52
1739 | 53
177.2 | 54
180.4 | 55
183.7 | 56
187.0 | 57
190.3 | 58
1936 | 59
196.8 | 60
200.1 | 61
June 2017 D-15
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@ SMUD

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

Paget of 3 O

e s SMUD In situ Monitoring in the Upper

) - American River Project and Chili Bar Project . Yok = 258
Stillwater Sciences Date: _4 |26 |lL ¥ -
Time: 218 PM~

Y

Reservoir - Water Quality Vertical Profiles
Instrument used: <\ b9 25

Site Location: W@ - B - -8R Water depth: __ |12 44—
Lat/Long (NAD83): _105 01272 307 4305 289 —News &

Paint Secchi (ft): |18 4+
Perscnnel: kleo & BTW
Site Notes: Clsunebn . cald, broaze )
~ G

Depth Temp DO Conductivity pH Turbidity Water -
) | m ] (c) (mg/L) (%) (uS/cm) (s.u.) (NTU) | Sample

surface 10.3%0 b 521 45.0 |o.0)11} Lo 0.2
3.3 ! ! L& 4 Pas =682
6.6 2
9.8 3
134 | 4
e PR ¥2 = [6.10
197 | 6
23.0.] 7
262 | 8
295 | ©
28 | 19 Pd &2 = 598
361 | M
394 | 12
427 | 13
459 | 14
492 | 15 ol B2 = = .4\
525 | 16
55.8 | 17
591 | 18
623 | 19
656 | % PuH2 = S.99
68.9 | 21
722 | 22
755 | 23
78.7 | 24
B20 L w2 = 5.6
853 | 26
886 | 27
919 | 28
951 | 29
B4 | 9 oW %2 -—& 4%
101.7| 31
105.0 | 32
laa) = Botord
1115 | 34 i —

D-16 June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

(G=->>

Stillwater Sciences

SMUD In situ Monitoring in the Upper
American River Project and Chili Bar Project

Reservoir - Water Quality Vertical Profiles

{

Page ' of

Instrument used:

@ SMUD

Date: 4 /27 (/6
Time: )z :

oS Pm

Yst &9zo

Site Location: WARP— k- TS ~ Iy - S< Water depth: 18~ L Fu
Lat/Long (NAD83):
) Secchi (ft): /4 £
Personnel; &7+ ~ ko
Site Notes: portty ¢l vl gt w'—p‘j + roar .
Depth Temp DO Conductivity pH Turbidity | \water —_—
@ | m ]| o) | mon | o) | wsem) | suy | oty | S2mPle
surface 1.0 148 v .4 0.023 545 o.
3.3 1 il 12o02| \e0.8|06 023 ] 52 O 1 'z
66 | 2 | 1.98 W.a4s| wo.3 5.5 07
98 | 3 | 1.8\ \an | wor o
131 4| 7.03 141 | oo™ x| .49
64| 5 | 710 .98 | (c0.4 & ss| 01 Puaxrz = 5.793
197 ] 6 | 1.9 a8 2 5.5 o2
230 7 | 7L 1. 494 502 5.58 Bl
62| 8 |155 | Ww4ai|io0.Z 5.59| 9. RSTIOM
295 | 9
328 | 10
361 | 1
39.4 | 12
427 | 13
459 | 14
492 | 15
525 | 16
55.8 | 17
59.1 | 18
623 | 19
656 | 20
68.9 | 21
722 | 22
755 | 23
78.7 | 24
82.0 | 25
853 | 26
886 | 27
919 | 28
951 | 29
984 | 30
101.7 | 3
105.0 | 32
108.3| 33
1115| 34
June 2017

Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

= => SMUD In situ Monitoring in the Upper rage_— ol &
; £ American River Project and Chili Bar Project B, [ I
Stillwater Sciences Date: 4|21 | \\o )
Time: .|l
Reservoir - Water Quality Vertical Profiles
Instrument used: 151 L9795
Site Location:__ o ppP - B-TS- |5 -SC Water depth: _ 24/ N e

Lat/Long (NAD83):

Secchi (ft): __ [ L4

Personnel: BT+ ke
Site Notes: Soabu  Copl L wiieeha
g
Depth Temp DO Conductivity pH Turbidity | \water
Notes

@ | m | ce) | many (%) @siem) | (s.u) (NTy) | Samele

surface [0 2o | Wuys | w02.210.021 L. o5 o -R
33 | 1 i 2.4 -0b] ©.9
66 | 2 o .9
9.8 3 .9
134 | 4 b 1o 6.9
164 | 5 bLbo3]| 0.9
197 | 6 5.98 Fa
oaioi] 7 o] § N
262 | 8 Sas Vol
295 | 9 . 5.95]1 1.0
28| 10]18.2 4] 991 | 0022|522 .0
61| 1] 86.% \WST7| 99.2. | 0,022 | s8R i)
34 | 21 R.29 | W8 49.4 |o.02 S Loy
27| B3] 8.9] 11,7[99.3 |0.022 | S.79] .|
459 [ 14 ] 2 1k LW.Ls| 92.8 |o.o2) Ses5| V.o
492 | 151 21| w1228 .90zt | 5.82] 1.\
525 | 8] &8 (2| Wno[4a493 |o.921|159R] .0
s58 | 17 | 8 oo Lol 49,0002 | 5,719 Vo
501 | 8] B.oS] W[ %8s | &.0zol ST L
623 | W | Boo| WIo|48 8 | c.020| 512 | o
656 | 20 | . 00| WAool 3B8 & |0.020]| %5 Lo
689 | 21 |2 .oV | L.70|292.B8l . 0201578 \. o
22| 2 800 \La|98.8| o . .020]| S5.273 o\
755 | B |7 99 | Wq0[987 | op20] S 85| ©.9
787 | 24| 7.98 WeB|l898.910.020]15.83] ©:-9
820 | B |7.94 | W |9B.4|0.020 |5.85| .o
853 | 26 ]19.93% | \W.G1]|9B Y |o.020 |5.%5 \.0
886 | 7 | 71.92 | \b|98. 4 |0.020|%5 1| 0.9
919 | 28 | 1.9 W.Lslan . 9620|521 Vv o
951 | 29 | 1.88] Wk3|41.9 |0.nh20 | 5.8b |2
984 | 30 | 1.8%2 | WwolAa1.S |0zl | 5861 1.3
117 31 [.81 wsg 415 |o.o2d <. 1 2
105.0 | 32
1083 | 33
1115 | 34

D-18 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District M DO
Upper American River Project

FERC Project No. 2101

SMUD In situ Monitoring in the Upper Pege_1_of

American River Project and Chili Bar Project

Stillwater Sciences

Date: .} )
Time:

Reservoir - Water Quality Vertical Profiles
Instrument used: _ 94\ 9720
Site Location:  UfAR0- P —T&-13-CIL Water depth: 35 ;4
Lat/Long (NAD83):

-

Secchi (ft): 25 L4
Personnel: Kk~ 4+ BTH

Site Notes: Steerat |, Looass Qi breeze
- )
Depth Temp DO Conductivity|  pH Turbidity | water -
@ || cc) (mg/L) (%) (uS/cm) (s.u) (NTU) | Sample
surface o3 Was | Ab.s ool [
33 | 1 1b2] \2.02 9.5 > gu#F2 = 1.5
66 | 2 |b.(2] 12.02l 99
9.8 3 1L 3L .49
13.1 4 o Ao . B
164 | 5| b PH2 T 4,51
197 | 6 | L.
230 | 7 | L. 31
62| 8 | b
295 | 9 | L. 4.2
28| 10]Lob |\2.¢ Y. 2] 424.7 BoTloH
361 | 11
394 | 12
427 | 13
459 | 14
492 | 15
525 | 16
558 | 17
59.1 | 18
623 | 19
656 | 20
68.9 | 21
722 | 22
755 | 28
787 | 24
82.0 | 25
853 | 26
886 | 27
919 | 28
951 | 29
984 | 30
1017 | 31
105.0 | 32
1083 | 33
1115 | 34
June 2017
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@ SMUD

SMUD In situ Monitoring in the

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

e e Page of
<= =35> - ? : 4
S ﬁ S') Upper American River Project and
S BRI Chili Bar Proiect
Instrument(s) used: Y4st Lazs Crew: Kkc+ &T
Site Location: =< GPS:
Date: s (1] 2060 Time: 2 ! o /
Photos: ' Weather: <, ,, i
Notes: =
In situ
Temp DO Conductivity pH Turbidity Notes
rc) (mglL) (%) (uSlcm) (s.u.) (NTU)
o ™ Bl | o .008 =. Ly 6.6
Site Location: T <. e GPS:
Date: = J | 2ol Time: 12 1 YS PH
Photos: Weather: _ Soonu, buan, Sceezq
Notes: ‘ =
In situ
Temp DO Conductivity pH Turbidity Noten
(c) (mg/L) (%) (uS/cm) (s.u.) (NTU) ac Nok :
Ne aah vb1dit, valye
L.o2 | 102 | B\ & . 008 .7 < o & Yelordid o |
Site Location: —< -« - £~ GPS:
Date: N RV Time: o e
Photos: Weather: <. cou i vymcen Reamez
Notes: & q
In situ
Temp DO Conductivity pH Turbidity Notis
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
Q< Nte: nesahve fuvladuty
\\o \O. 90.4 O 008 5 .00 -8 .3 value \ dod o5 "p.o" Y
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

s 2 A8 5
Poa L
Site Location: T< . 4 - crga GPS: < p1z54od U3 La8ks [T
Date: =[] zol. Time: 45 P
Photos: ’ Weather: g Giiia -
Notes:
In situ
Temp DO Conductivity pH Turbidity Kitan
(°€) (mglL) (%) (uS/cm) (s.u.) (NTU) Qe Note
NMeaa Srao 4 10
8 S lo-09 = P O.0\0 = Z v B 2 Cove 0.0
Site Location: _ s- g- scee GPS:
Date: 5/ [ 2o\, Time: LA las
Photos: : Weather: ~tordecstnens . Lo
Notes: o
In situ
Temp DO Conductivity pH Turbidity Notas
(°Cc) (mg/L) (%) (uS/cm) (s.u.) (NTU) QC Noie
2. 25 0.42| 9% olo 3
Site Location: < _ | - c$c GPS:
Date: AT Time: 10 :00 A
Photos: Weather: < .«
Notes:
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
5. 24 (0 .58 B32.4] o 0019
June 2017
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@ SMUD

SMUD In situ Monitoring in the

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

eSS Page 4 of _|
< =D : s 3 = o
S ﬁ S') Upper American River Project and
ERESRESEREE Chili Bar Proiect
Instrument(s) used: Y51 L9 Crew: BTtW 4 Klca
Site Location: T <. SES GPS:
Date: sl2)lb Time: 10:30 Ay
Photos: Weather: Sooaou . Cool. Dol
Notes: ’
In situ
Temp DO Conductivity pH Turbidity o
(°C) (mg/L) (%) (uS/cm) (s.u.) (NTU)
\o-T5 104l | 84 .4 0.013 PLE- 53
Site Location: —< — |- 3 GPS:
Date: S}r 2l il Time: (0:YS A
Photos: Weather: S oy Cop
Notes: B
In situ
Temp DO Conductivity pH Turbidity Notss
(°Cc) (mg/L) (%) (uS/cm) (s.u.) (NTU)
5.9% \W. |\ a9 o o\ 5,55 oo
Site Location: ~< .z - <~ GPS:
Date: Sl2] (6 Time: 1\ s A\ A
Photos: ' Weather: ¢, e
Notes: ~ ~
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
% 5 |0.87 13 .0 0 -OfS Fole EwE
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

Pa T oF 9
Site Location: CS GPS:
Date: Sz \L Time: (2 15 P
Photos: K Weather: _ < v
Notes:
In situ
Temp DO Conductivity pH Turbidity Notiss
£e) (mg/L) (%) (uS/cm) (s.u.) (NTU)
=P e "r W. 23 q .3 O
Site Location: =< - |- g~ GPS:
Date: s (=l Time: o+ 2 AL
Photos: v Weather: <, oo, Cool, Falw
Notes: -
In situ
Temp DO Conductivity pH Turbidity Notés
c) (mglL) (%) (uSlcm) (s.u.) (NTU)
lestrd | 1038 | S 0.024 | § 26|
Site Location: < . < =g GPS:
Date: 5| ?,5’ o Time: 06 Al
Photos: J Weather: 0,3 A (nodo -
Notes: Calon=
In situ
Temp DO Conductivity pH Turbidity Notes
°E) (mglL) (%) (uSlcm) (s.u.) (NTU)
a.\7 W.4qo | 9.0 0025 | 55¢ 2.6
June 2017 D-23
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@ SMUD

SMUD In situ Monitoring in the

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

AT Page = of  "
=D : 2 ! SESpClps S
S u@ §> Upper American River Project and
ERREES Chili Bar Proiect
Instrument(s) used: {51 L9926 Crew: RTH + ki
Site Location: T<s—|L - <ecpne GPS:
Date: ETR Time: L5 aM
Photos: Weather:  €atlu eloasly , Goosty
Notes: O ol >
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
il s ‘i* 2. \o =94 t i
Site Location: < . = GPS:
Date: SNEYI Time: |2 ‘oo
Photos: Weather: ©, ., cl-0h
Notes: St Seaeze ™
In situ
Temp DO Conductivity pH Turbidity Katse
(°c) (mg/L) (%) (nS/cm) (s.u.) (NTU)
8 .93 W27 8 o 2| sas \
Site Location: T < - e GPS:
Date: 5/3;’ (o Time: 100 ©1
Photos: ‘ Weather: _ ot clocety . Warw
Notes: =
In situ
Temp DO Conductivity pH Turbidity Nt
’c) (mglL) (%) (uS/cm) (s.u.) (NTU)
W& 1(1.03 lof «2 0- 024 .02 oo
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

SMUD In situ Monitoring in the

e Page of
[ i g i b Ob 4
S 11@ Sj) Upper American River Project and
na L Chili Bar Proiect
Instrument(s) used: RS\ 120 Crew: =27 + Kk
Site Location:  — < - . .- GPS:
Date: Slv |\ Time: |2 30 o
Photos: ; Weather: _< aag, Ve coiacly
Notes: o q
In situ
Temp DO Conductivity pH Turbidity Kistes
(E) (mg/L) (%) (uS/cm) (s.u.) (NTU)
(\,5 .94 ’ 4 e C ® 8 ”3
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity .
fe) (mglL) (%) (uS/cm) (s.u.) (NTU)
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity Kotss
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
June 2017 D-25
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@ SMUD

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

Page_‘ of _I

SMUD /In situ Monitoring in the Upper
American River Project and Chili Bar Project

Stillwater Sciences Date: = |1/ (.
Time: 1& " 3 &
Reservoir - Water Quality Vertical Profiles

o Instrument used: _? &\ L9 2o
Site Location: _ Vpe@ - 2- TS&- 4 -6 Water depth: EEE
Lat/Long (NAD83):

Secchi (ft): _ |4 L

Personnel: IO+ B
Site Notes: _ S oong ., (& X A
——————— o
Depth Temp DO Conductivity|  pH Turbidity | water
Notes

(ft) [(m) ¢c) (mglL) (%) (uS/cm) (s.u.) (NTU) | Sample

surface B .4k /2 85 blorook | bi4T \. 4
331 11895 |1 4.8671| 852 | 0.00k | b.3! L
66 | 2 |92 | 9BE| 85 0] 0.009]| L4u
98 [ 3 | B LY 48R | Ry 7] o oL | b, 2
131 4| 3.56] 9.88 Llooob |L.ug Lo
64| 5 | B.56|4.6 3Blo.ods|e-So| .2
197 ] 6 13.49]14.8 32l oo |58 .2
20| 7|&.48]9.85|84.2|0c.00b|lbisq| |.2
%2| 8 |A38B|la.es[839 SC L 5 Lo
25| 9 | 23] 4 84[R3.8 2.8 BT
328 | 10
361 | M
394 | 12
427 | 13
459 | 14
492 | 15
525 | 16
558 | 17
591 | 18
623 | 19
656 | 20
68.9 | 21
722 | 22
755 | 28
787 | 24
820 | 25
853 | 26
886 | 27
919 | 28
951 | 29
984 | 30
101.7 | 31
105.0 | 32
108.3 | 33
111.5 | 34
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

SMUD In situ Monitoring in the

@ SMUD

Page | of 9

) 2 E g N
S H@ S‘DD Upper American River Project and
sl o Chili Bar Proiect
Instrument(s) used: QSt Lgzo Crew: B+ +¥lke
Site Location: ¢, .¢oc TS-1 -pp GPS:
Date: B/23/16 Time: 8 ls A M
Photos: ' Weather: Sono . (ool
Notes: .
In situ
Temp DO Conductivity pH Turbidity Notas
(°c) (mglL) (%) (uS/cm) (s.u.) (NTU)
2e23 | | a3 14 3 0.6 .83 09
Site Location: s - - — Cge. GPS:
Date: 8[232] 1 Time: @ ruspM
Photos: Weather: _ Suany , Usasen
)}
Notes: i
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
\ 3 .ol V5 blo. 2. oy oA R L &S i 2
Site Location: s - 3-(Lgp GPS:
Date: 8‘/23’/((0 Time: |2, 0 @)
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity Notes
(°C) (mg/L) (%) (uS/cm) (s.u.) (NTU)
72\.50 L. | 192 0004 L&l |

June 2017
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@ SMUD

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

SMUD In situ Monitoring in the

e Page = of 9
=y Upper American River Project and

Stillwater Sciences Chili Bar Proiect
Instrument(s) used: Usi1 bLSzos Crew: Kke » 2711
Site Location: TIs5-5- G<C GPS:
Date: & )25 /I Time: Jopo 7
Photos: Weather: < mpg  ~crm~
Notes: '
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (nS/cm) (s.u.) (NTU)
(8 .47 .49 85 z [©-210 (8 b. e B
Site Location: 5 = = GE GPS:
Date: Gz )l Time: 15550
Photos: Weather: <. s b, wevim
Notes:
In situ
Temp DO Conductivity pH Turbidity Notss
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
15 i 8.2 | g7 oo @y G, 50 A
Site Location: —s- 4. Gc GPS:
Date: 8/23)C Time: 15 %2
Photos: Weather:  Siman, ver s
Notes:
In situ
Temp DO Conductivity pH Turbidity Notaa
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
11.54 |8-52 |18 4 |ooog (1) | L 4o [ 4
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Stillwater Sciences

SMUD In situ Nonitoring in the
Upper American River Project and
Chili Bar Proiect

@ SMUD

Page % of

Instrument(s) used: w3l bL45zo Crew: <kc + G4
Site Location: s - 9- ccc GPS:
Date: D /23 ) o Time: 1 0B
Photos: g Weather: _svuus.  pieym
Notes: :
In situ
Temp DO Conductivity pH Turbidity Notss
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
IR.12 | 8124 |[89.1- |©9°09 > |6 D s %
Site Location: TS~ v SERR GPS:
Date: &/lez /6 Time: flit s, 22
Photos: Weather:  svoaq | weron
Notes:
In situ
Temp DO Conductivity pH Turbidity Notss
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
/B o3 Q2 o8| 5.5 o ocof Culs'S o )
Site Location: 5- 8- SFERA GPS:
Date: g/ 23 Mo Time: 1 G S
Photos: Weather:  scuny  wwerme
Notes:
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (nS/cm) (s.u.) (NTU)
(B.19 ®.1l | 88.0 | @ 205 lo. G4 fe s
June 2017
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@ SMUD

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

i SMUD In situ Monitoring in the 4 G
== : . . Page_t of 9
B z Upper American River Project and
RRR Poe Chili Bar Proiect
Instrument(s) used: Ysl L9z Crew: Kra + QT
Site Location: T<-19- <tpe GPS:
Date: 8/z4 [k Time: E
Photos: ; Weather: _ Soan . Ceol
Notes: o
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mglL) (%) (uS/cm) (s.u.) (NTU)
1252 | 29 | 3| 0.0k L.on ©.2
Site Location: << - \&- o= GPS:
Date: 2lzu ] Time: Lo oo W
Photos: Weather: < cou . oot
(%)
Notes:
In situ
Temp - DO Conductivity pH Turbidity Notes
(°c) (mglL) (%) (uS/cm) (s.u.) (NTU)
\S.73 A4s s, 2. 6,026 G B 6.8
Site Location: -5 2. - sFac GPS:
Date: 8/z4 |, Time: 1): 29
Photos: Weather:  Svany  het
Notes:
In situ
Temp DO Conductivity pH Turbidity Notos
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
,L.}']' )Je.z | /00,7 .08 (J (AS o0
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

SMUD In situ NMonitoring in the
Upper American River Project and
Chili Bar Proiect

Page b of 4

C==>

Stillwater Sciences

Instrument(s) used: Vs, b9z Crew: 571 4 KX
Site Location: Ts-i1s - sFs< GPS:
Date: 2)25 /76 Time: 1Y : 36
Photos: Weather: _svan, vovm
Notes: >
In situ
Temp DO Conductivity pH Turbidity Mok
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
7.30b 9.6b 2). & 0. B} 2L (QL"( [. 4
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity Notas
(°Cc) (mg/L) (%) (uS/cm) (s.u.) (NTU)
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)

June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

) SMUD In situ Monitoring in the =7 9
@??) : : ] Page [ of
ot o Upper American River Project and
b e Chili Bar Proiect
Instrument(s) used: (5| L9 2o Crew: lckc + (T
Site Location: 1< - |- <s¢<c GPS:
Date: Blzb | 6 Time: 1O 20 pM
Photos: e Weather: <onau. ‘sdech
Notes: s
In situ
Temp DO Conductivity pH Turbidity Notos
(°C) (mgl/L) (%) (uS/cm) (s.u.) (NTU)
12.3Y4 Q.33 7.3 o.ollb L9z O
Site Location: < - \2 - sc GPS:
Date: oz e Time: (o ~US p
Photos: Weather: gu(\\‘x\{‘ \Koue
Notes:
In situ
Temp DO Conductivity pH Turbidity Notos
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
QNS =3 83 . o.o\Y L.d2 Oils
Site Location: _—1¢ - ¢/ Sc GPS:
Date: &2 ((,! I Time: W\ SotA
Photos: Weather: @ como s @ty
Notes: )
In situ
Temp DO Conductivity pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (s.u.) (NTU)
10.49 joit2 | 937 O‘OZO/”» 710 0.

June 2017
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Sacramento Municipal Utility District M D°
Upper American River Project

FERC Project No. 2101

SMUD In situ NMonitoring in the e 3
G—>>] : : s Page & of T
S o Upper American River Project and
tillwater Sciences Chili Bar Proiect
Instrument(s) used: I ) Crew: Kvc + @t\
Site Location: &< - 12 -<C GPS:
Date: gzl (L Time: |2:25 €A
Photos: Weather: < .« QU Loatin
Notes: o
In situ
Temp DO Conductivity pH Turbidity Notes
°c} (mglL) (%) (uS/cm) (s.u.) (NTU)
\6/:’/ & a5 q0.D P 0\8/’” | - =R |
Site Location: T<-\L -Scpg GPS:
Date: 8lot]i Time: | Us o
i
Photos: Weather: _ Soo o, ol wuind
) % t‘
Notes:
In situ
Temp DO Conductivity pH Turbidity Kotse
(°c) (mglL) (%) (uS/cm) (s.u.) (NTU)
12:+2| s a7 | ansy o.wﬂm) bbb &+
Site Location: —< — 5 _ <cap GPS:
Date: al2u o Time: 19 6)
Photos: SR Weather: __ <oy, et cincty
Notes: S
In situ
Temp DO Conductivity pH Turbidity Notss
(°c) (mgl/L) (%) (uS/cm) (s.u.) (NTU)
db -
19.02 | 397 Q.8 | e 552 N B l* 2.
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@ SMUD

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

3 SMUD In situ Monitoring in the pesg. 3 usf 3
C==> : : , LS B g
- & Upper American River Project and
R Chili Bar Proiect
Instrument(s) used: K51 928 Crew: ¥ka_ | T\
Site Location: 15 (-, e GPS:
Date: 2 (261t Time: 2 Uo o
Photos: Weather: Sovneu |, tonin
Notes: Y
In situ
Temp DO Conductivity pH Turbidity Notas
Cc) | (mgl) [ (%) (uSlcm) (s.u.) (NTU)
: : _ (z4) " ~
\ BT 2. Ho | qe.3 &8 2L Sle BN\ 342
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity Ntan
(°c) (mgl/L) (%) (uS/cm) (s.u.) (NTU)
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity pH Turbidity |\ oo
(°c) (mglL) (%) (uS/cm) (s.u.) (NTU)
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

- SMUD /n situ Monitoring in the Upper American River
Project and Chili Bar Project

A
Y

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles

1

Date:

Time: = :Z

Instrument used:

Page |

of

Site Location: S ~12-CR Water depth:
Lat/Long (NAD83): ’
’ o Secchi (ft): hd
Personnel: KL 4+ BTH
Site Notes: Cloudy =
Depth Temp DO Conductivity|  SPefc | o Turbidity | water ||
(ft) | (m) (°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU) Gampls
surface \.oo| 1644 ] 45, 2.0 o.o b. (L=
3.3 1 oo \o.UB : 3.0 6. -
66 | 2 oo s 2.6 D C - S&
9.8 3 z 945.0 .0 3
13.1 4 = e O o
16.4 5 o.o\71 .49 &3,
197 | 6 2.0 O.C ol
23.0 7
262 | 8
295 | 9
328 | 10
361 | 11
39.4 | 12
427 | 13
459 | 14
492 | 15
525 | 16
55.8 | 17
501 | 18
623 | 19
65.6 | 20
68.9 | 21
722 | 22
755 | 23
78.7 | 24
82.0 | 25
853 | 26
88.6 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 | 32
108.3 | 33
1115 | 34
June 2017
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5

Stillwater Sciences

Y

@ SMUD

SMUD /n situ Monitoring in the Upper American River
Project and Chili Bar Project

Reservoir - Water Quality Vertical Profiles

Sacramento Municipal Utility District

Instrument used:

Upper American River Project
FERC Project No. 2101

Site Location: R -5~ 14 -SL Water depth:
Lat/Long (NAD83):
Secchi (ft): __ <.
Personnel: 5% A Tal
Site Notes: Clovody . Co
Depth Temp Do Conductivity|  Sheciie [ oy Turbidity | water [
@ | m ]| ec) (mg/L) (%) @s/em) | (ms/em) | (s.u) nTU) | SemPle
surface \\ 0. 3¢ 3 . 2 c z z [T
3.3 1 = . B 3 25 S
6.6 2 oS o
9.8 3 =3 .22 | 9g %, 0 ®
13.1 4 =
16.4 5 S B2 & . TIc
197 | 6
230 | 7
262 | 8
295 | 9
328 | 10
361 | 11
394 | 12
427 | 18
459 | 14
492 | 15
525 | 16
55.8 | 17
501 | 18
623 | 19
656 | 20
68.9 | 21
722 | 22
755 | 23
78.7 | 24
82.0 | 25
853 | 26
88.6 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 | 32
108.3 | 33
1115 | 34
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Sacramento Municipal Utility District m S M U De
Upper American River Project \\/

FERC Project No. 2101

SMUD In situ Monitoring in the Upper American River Page « of =

o= Project and Chili Bar Project

Stillwater Sciences

Date: (0[24 [\b

Time: U= aad
Reservoir - Water Quality Vertical Profiles

Instrument used:

Site Location: R-TS-15—SC Water depth:

Lat/Long (NAD83):

Secchi (ff): 7 [

Personnel: & TH & lea
Site Notes: Clogty Lol 1
Depth Temp Do Conductivity | . SPecHe | o Turbidity | water [\
® | m]| cc (ma/L) %) @S/em) | (mS/cm) nTy) | TP
surface .98 | Q4.1 22.2 4.7
33 | 1 .88 2.0 5
6.6 2 9.8\ Z\.e S. |
9.8 3 Qo 21.0 P
13.1 4 .6 Z o o
164 | 5 9.55 2\.0 R
197 | 6 35 Q.51 2.8 b7
23.0 7 .9 q.49 o (5o T
262 | 8 W\ .o 4:53 37 .9 = &)
25| 9 | WSk | 9 28 .5 2 o
328 | 10 S 9.9% | K\ & 9.0 .72 2
361 | 11 W\ o, .08 | 92.5 2.0 24 | L. Y 0.
39.4 | 12 LL ol B 92:8 0026 | L7 Q.3
427 | 183 | .32 lo.24d1493.6 p
459 | 14 | .32 .28 94 .0 ., & 6.02 3
492 | 15 \ . Z& >. %0 | 94 (8. |lo > 38
505 | 16 . 2 I, 2 | o. 025 i {0 2
55.8 17 W2+ Yy .2 { = L Z ()
501 | 18] 11.2% a & 0,0 o
623 | 19 | 11,14 o >
656 | 20 i 3.9 ) -S4
689 | 21 | |\l .l 0. &
722 | 22| 1D =)
755 | 23 |\l (| 5.9
787 | 24 =) >
82.0 25 o%
85.3 26 Ole
886 | 27 | Ll oL Y.l
919 | 28 | [|.oy 2
951 | 29 | || .02
984 | 30 | \| oo 4, 3
101.7| 31 | 10490 .3
105.0 | 32 0.9 &
1083 | 33 | o= 29 .9 2 s TotH
111.5| 34
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@ SMUD
@ Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

== SMUD In situ Monitoring in the Upper American River Page_|_of _|

Siladter Stiences Project and Chili Bar Project Date: 10/2 /20t

Time: _|loHg - [0 §
Reservoir - Water Quality Vertical Profiles

Instrument used: “[S1 6922
sislocaton: R~L8=8= U VR Water depth: JW%
Lat/Long (NAD83):

Personnel: Bew BTH Secchi (ft): ILf

Site Notes:
Depth Temp DO Conductivity| , SR | pu | Turbidity | water e
® [m] cc) (mglL) (%) wSem) | msiem) | (s Ty | SamPle
surface 14. 56 89| 224 | 14 o.0l4 622 [ %
sa | v | Hsbl €239 ¢€2.3] |2 0015| 664 1.4
66 | 2 | 1450] $.39[62.3] |z 0.01S| ¢g.¢4] [,y
o8 | 3 | [H3%5] DB.dp| ©2.2 14 cipl¥| 6.67 e
a1 4 | 1429] €43( %2.2 2 0.41S] 6661 1.9
eal 5 | 427 G.HH| B2.3 [2 0.01¢| G672 1Y
197 8 | 1423 U3 €2.3 | 2 9] 6.70 [ &
zmo| 7 | (419 ] 8430 gz.2] (2 a0(5] .69 1,4
22| 8 | B2 | [46| %Y (3 eab | 667 4.3 Bottam
295 | 9
32.8 | 10
361 | 1
39.4 | 12
427 | 18
459 | 14
49.2 | 15
525 | 16
55.8 | 17
59.1 | 18
623 | 19
65.6 | 20
68.9 | 21
722 | 22
755 | 23
78.7 | 24
82.0 | 25
853 | 26
88.6 | 27
91.9 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 [ 32
108.3 | 338
111.5| 34
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Sacramento Municipal Utility District M DO
Upper American River Project

FERC Project No. 2101

SMUD In situ Monitoring in the Upper American River Page [ of |

Project and Chili Bar Project Date: 18/2 8/ 24 ¢
Time: @942, ~ @00
Instrument used: ST 6920

Site Location: R~ L &<~ ¢ ~ UVR Water depth: — 66 FF
Lat/Long (NAD83):

==

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles

s ecchi (ft): |
Personnel: BC K 4 B r H Secent 1) S
Site Notes:
Depth Temp DO Conductivity Coizzz':;:nce pH Turbidity Water ot
@ [ m] cc) | mon (%) @siem) | (ms/em) | (sw) ntyy | o
surface ’Lﬂé &.70 (6‘/? [ 0.9/ / G?(f /n \;
33 | 1 ey | 947 | %04 13 006 |g. 31 [.2
gk |2 | 1065 | %6 | 903 & _looit 14201 .3
os [ 3 | 1964 | %.13] %00 13 | C.ol6 | 08| 1.3
11| 4 | [Hby $.0J| o0 | £ 00/7 | g,00] |.3
164 | 5 | 14,64 901 | 79.4 [z o018 | 8171 1.3
197 6 | 1465 $09 ] .6 |Z 9l s 597 i3
230 | 7 | 144y | S04 M. ¢ (2 Bpls 1 S37] 1.3
62| 8 | |46y 2071 294 JZ opolS | 5.49% [ 3
205 | o [/4.64 | §.05] 7%2]| [z a.0/5]S.79] ;. 3
s28 | 10 [14,64 | oty [ 74,1 i2 .ol 600] 1.9
361 | M | 1469 | €03 | 790 12 0.01G| 6,02 |3
0.4 | 12 | 4,64 Fo3| 79.0 [Z 0:9/5] 6.03 1.3
427 | 13 | (4, 6y 03| 79,0 (3 0,017 | 6of 3
as9 | 14 1464 | 803 59,01 (2 00iS | 6.07] 1.3
ag2 | 15 146y | S0z | 75.9] Iz 0,015 ]| 6.0% [+3
s2.5 | 16 | JH. 64 02| 784 /2 0015 | 6.09 [.3
ss8 | 17 | 4,64 | %, 00| 7%.§ A g.o§ | 6.1 [.4
soa | 81464 | §ol | 284 12 0.05] 6,12 /3
e23 | 19 [ (463 | 299 | 76, 7] (2 0,051 ¢6.14 i3
ese | 20 | 1462 | 29F] 7841 (2 0.0/5] 6.I1S [ed
eo |2 | 4ST] 291 [ 27271 2 Q.0/5]6.16 lid
722 | 22 {"/,([6 7;&‘0‘ 74,7 {2 010/8 61/7 Jll/
755 | 23 | [4, 10 2,421 270 1Y ol7] 6.1% | ¢
w72 [)13.%87] 72.64] 73.9 [2 0oIS]| 4.19 L4
e20 | 25 [ 13.93| 2,6/] 23.3 12 | owot6]l g.lo] 1.4
ssa|2|13.79] 7,5(] 722,3] 12 o016 | é.10 3.4 Bo Fom
88.6 | 27
919 | 28
951 | 29
98.4 | 30
1017 | 31
105.0 | 32
108.3 | 33
111.5| 34
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

\

|
SMUD In situ Monitoring in the Upper American River Page | of

Project and Chili Bar Project Date: 10/2%/20 YA
Time: (jz¢ -]/ 43

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles

. YS g20
Site Location: R - I S > (/(VR mSt:;\jI:teerrnduespetg; JE_— 6%
Lat/Long (NAD83): _ I 3
Personnel: BCR BT H N
Site Notes:
Depth Temp DO Conductivity c;::ii:aifme pH Turbidity | water
Sample Notes
® | m| cc) (mg/L) (%) @siem) | (msiem) | (sw) (NTU)
surface 14.723] €.%9| &7 7 123 0.2l £.59 |- 2
ss | 1 | 1%73] ¢.33 | %2 (3 1o, 16721 L 5
es | 2 | 14.73] €26 €14 1z eS| 677 /s
98 | 3 |14 70| %.24]| @12 | 2 00 S 1 4.28]1 (4
31| 4 (449 | S22 €0 |2 o0/5] €75 (¥
64| 5 14,69 | %, 2/ Go/§ ) 2 0,051 6,74 [, Y
197 | 6 | [4.6€ %20 | %07 /2 0,05 € 7 [ 4
20| 7 | (46| S/ ] Go7] 42 0,0/S 16,73 7.3
62| 8 | 1468 | €47 | goS| 12 0,051 4,73 /4
205 | 9 | 1469 €l7 ] go.4 | 2 Q.01 Y4 0.7z i
s28 | 10| |y 6% g6 qont] (2 0.01Y 6.7 /.3
31 | 11| I4.6% €. (6| %93 3 0.015 6,72 /.3
w4 | 211967 §.0S5] Qo.2] 1) .04 | 6.7 [.3
27| 18 14.06 %. 15| &0,2 I 0.0l8 1 6. ve .3
a9 | 14 1)4.¢4 g.14 | %0.| /] 00 !4 | 6.7 ). H
s2| 5 |1467 |43 | %0, /] o. @41 4 70l 1.4
s2s | 16 )/4.65 1 6. /3] %00 12 [0.014] 6.5/ 1.4
sse | 17 1/4.65] 8. 121 994] | 00/91¢£,21] L 4
soa | 18|/, 65] 3. %) [ 79.8] 1 eoldl gl 1L Y
e2a | 19 1)4 641 %. 1o | M.y L/ a4yl 6.72] ). 4
ese | 2 [14yGo | F,09] 79, 12 | opld] 4.69] 1.4
eso | 20 |/4, S6]1%.04] 99.2 (2. 0[S §.70] 1 4
2|2 |37 €o% | 241 14 |e.0l7](. 69| 1.9
755 | 28 |y (g | 72,470 77| 12 00151¢. 6% 1 4
rr| 2 |y 071 793 | 770 12 00/S16.6%51 ). %
sz0| 25 |139%] 789 26| 12 | o pniSlE.66] 1.8
853 | 26 [13.99] 72672 759 12 | on/sl6.6q] ) S
sss | 27 [ 13,58 | 7. 8]] 3449 i 0081 6,631 1.6
oo | 28 | (3 4| 7,93 74, 12 | gmlSL €611 LS
es1 | 2 13,39 2671 733 1Z 10015 660l [.S
sea| ] (3.26] 7.56| 772 [72 |oa S]6.65] 1.6
wz| 3 [ 1307 89 714 14 0.0/% .56 A
150 32 | (v d49] £023] S€7| 4o c.o52| ¢.(%] [2.3 bottan,
108.3| 33
111.5| 34
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Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

I
SMUD In situ Monitoring in the Upper American River Page___ of 2

Project and Chili Bar Project Date: \0/25/2alb

Stillwater Sciences
Time:____J7 )~ (7 4§
Reservoir - Water Quality Vertical Profiles : -
Instrument used: YSJ1 & 920
Site Location: R~ IS ~8 - (g Water depth: ~_ 25 5
Lat/Long (NAD83): ) | i
Personnel: GC P rﬁT H e
i s
Site Notes: A waca A @1 ‘ Jfrﬂ’}'/q d f.f)f,)r}l A /%f* /«‘ r(\[
- , )

Depth Temp DO Conductivity|  SPefe | py Turbicity | water |
@ | m| ¢c) (malL) (%) wsiem) | (ms/em) | (s.u) (NTU) .

surface 14, (4 6,05 9s.( 1Y O,a17 | £4:.2% |3
as | 1 | [444 | €65 | %] [3 0.016 10,55 | 3
es | 2 |4y | .81 72991 3 o014 1659 14
a8 | 8 | |46/ q.00 | 292 13 00)6 | 6.6l 1.3
1381 | 4 | [4bo | G233 | 7.9 I3 0.0lb 6-56] 1 4
164 | 5 | 14,59 .00 | 98.4 V3 .05 6.S8l 1.3
w7 | 6 |jus? | 2.9 [ 7%8.3 /12 _loeol5 6.c0 1.3
20| 7 [ [4.5¢ ] 7.9 7%.¢ @) 0o 15 | 6 %] 103
%2 | 8 [14.¢%] .93 9224 ) 2 epl1S | 6.60] - 3
os| 9 [MES | 7.91 | 278 |2 00|S G.tol) 4
e | 0 [JUGS] 5.9/ 2727] )2 |oold |6.6) |1 R
sea | 1 dGE | 7.9 7201 12 lool7 667 |1.3
asga | 2 [ (UGS ] 7, 90| 77,0 13 0016 16.591).3
a7 | 8 [14SS | 77,87 724 1Z_ {0,914 |6.5%]). 3
aso | 14 |14 O€| 5,9%| 77.4 I 1p.0ld 16.5%]1 3
a2 | 15 |14, 5% 24l 2.7 )) 0d1H 6,60 1.3
s25 | 6 [10.S7] 2.92] 779 I/ _10.0)Y4 |g.60 |1. Y
sse | 7 /0. 571 7.931.77:9 ] 0014 le, 6e]l. 9
s | 18 |)¢g. S7| 7.92] 777 1/ dolY 4,601l 4
623 | 9 [[LL,.S7| 7.90] 77.6 1] o'y 15.6a ]l 4
es6 | 20 [/15.S7 | 7.96] 7722 |/ 00 lg |4.61 1) 4
e | 21 [14.50 | 7.44] 77« 0 loely 6. 6/ 11 A
22| 22 1,59 | 7. <L 6.7 1l 0014 16,6/ [1.3
ms| 2 14,521 7.771 76,/ I leeld 16.60 ). 3
7| 24 14 U3 | 7 7) ] 254 I3 0.217 6.6 ]! 3
s20| 25 i/ L) | 7.726 ] 756 13 @016 16.50 []. 4
853 | 26 IB. 971513 | 68.7 |/ 0014 16.52 ], 2
sss | 27 [13,9) 16.93 | s6.9 [/ Yoy WS- 2
ot0] 28 [13, 725G ¢ [ 65,7 1/ 0|4 16,49 11+ 3
51 | 2 18,52 6.7 64.2] (2 |boi6 6,470
ssa| 30 [13,33] 6.69] £3.9 |7 onlS 16.4491).2
1017] 31 |15, 16 6.68 | 654 i a.0l49 16 . 4311/
1050 32 [|>:]3 6.6Y1 £3.5 J 0.01 16,349 [l %
i8a| 38 [ 1503 ] 6.64] 63.C] | 2.0 /9 1£:3% [l. 2
5] 3 [ [29%] 6.66] 6231 [/ C.=2|d 16.535 |12
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page 2  of _—_
===
Stillwater Sciences Reservoir - Water Quality Vertical Profiles
(p\‘[ C v~ [///‘
Depth Temp DO Conductivity pH Turbidity | water [ Not
W [ m | cc) (mgll) | (%) (uS/cm) (s.u.) (NTU) | Sample |7
(CONTINUED)
1148 |35 | 1276 ] 657 €201 12 o.elf | 634 1/
nea| % [ (167 @49 | 61 (/ e 014 ) 6,33] b
el 7 [(258 | 6.4%]g09 | 1/ 0.014 | 6.2%] 1.Q
w2az]| 38 | [24¢ | 6,221 6Ly | )i .ol 16.%6| |1
1280| 3 | [24% | 6.69 221 1 ooty [622] 1.2
a2l 40 |(23% | 6.6¢ | £2.) | 1) GO 140 LD
35| ¢ 12,22 | 6.5¢ | €/./ 10 0014 |6.16 1@
1378| 42 | |2 .(9 6.S1]| 60§ 10 ooy g1l 1.0
ma| 9200 ] ¢, 48] 8$9] 1p loold 14,05] [0
wal @ 1199 ¢.q/ | 29491 10 laglqg £ ol] o
1476 45 | |94 642 S35 122 0|7 S+ %7 l.o
1509 ] 46 [ 7% .44 ] 59.5 12 10016 [5£.95 l.o
1542 47 | 11.73 b, g7 Sa.] 10 oo 1Yy 15 .95 o.9
157.5| 48 | I], 00 6,37 S84 2] 0.914 15.9§5 1O
160.8| 49 | [[.4] .34 | 58.2 12 021y 15,99 1,0
164.0| 50 | |L54 | 4,30 S7.% 1 QO 1S5 |5.96 /.2
167.3] 61 | I.U5 6.27 S7.4 1l ed 14 135.96 [.C
woe| 52 [ 11.3¢ | 6.Z4 [ Su.@ |/ g0 /4 15s.146 Q.9
1739] 58 [],3 % o.0¥ | Sb.ol io 0014 [S.9¢ 0.9
177.2] 54 | ][04 S.8¢ | S3.3 1l @015 |5 47 1€3 O B ol lop
180.4 | 55 0.0 S.
183.7 | 56 0.0 S.
187.0 | 57 &0
190.3 | 58 0,0
193.6 | 59 & e
196.8 | 60 0.0
200.1 | 61 QO
62 Q.0
(3 0-0
] Q.0
S a-0
é’/’; ('7'6)
67 0.0
[ Do
(j)‘] D()
D-42 June 2017

Water Quality Monitoring Report



Sacramento Municipal Utility District S M U DO
Upper American River Project

FERC Project No. 2101

SMUD In situ Monitoring in the Upper American River Page | of e
Project and Chili Bar Project Date: [ 0/28/20/ 6
Time: _1@20- [¢ %S

Instrument used: | SJ 5 7za

Site Location: R~ X i \ s LA Water depth: EZ E}

Lat/Long (NAD83): l
- Secchi (ft):
Personnel: @)[ R B l H s

Site Notes: W .') Cﬁy /0 fg a p Ifl 74 '[I VL'

==

Stillwater Sciences

Reservoir - Water Quality Vertical Profiles

+

Depth Temp DO Conductivity cgﬁg:‘;ﬁf‘ca pH Turbidity | water |
@ | m| cc)y | man (%) wsiem) | (msiem) | (s.u) (NTU) >
sutace | [Q5S] .9 [ 29,0 1@ 0.0y | v ] 1.3

e [ WSS T a2, [[ 9 [04i3 T3 1F
e6 | 2 | 1SS S.70] 7%.0]| 4 odit | Syl 1.4
o8 | 3 | 1069 | 2.6 774 ¢ 0.01{ 5.6 1.9
131 | 4 |10, 54 6 [ 72.% 7 0,01 5.2% I, 6
164 | 5 |lg-5Y4 7| 7214 % 0.01i 5.33 l.g9
197 | 6 |1g.54 .66 57,7 g 001 9.43 .9
2ao | 7 |[0.S3] €. 65924 4 g.0 Il S.5% =9
62| 8 ljg.SH| %9650 76| I 0013 565 1.9
295 | 9 lln 2] Beq| 2wl > 0.064 6.32| 1.9
328 | 10 |ip.S! €63] 72,4 7 Qe 1z | 03¢ 9
sea | 1 |0, SUL @63 [ 723 7 0004 ]| €6.35] 2;]
sea | 12|10, 52| §.62] 72.3 7 @004 | 639 .9
sz | 8110 51 | .61 222 ¢ loped|éu, ] 19
459 | 14 |10.51 % el 772/ ) 0.004] 6.42 | 2.4
a2 15 |10y | .89 22.0 / 0.099 | . .49
ses | 18 |l U6 | $.54[ 72,01 7 6.089 [ by ]
sse | 17 |lo.y3| §.5720 767 (o 8peq| byg I,
so.1 | 18 |,0.1Q % Y & Q009 | 6,497 .9
623 | 19 |190.]7 CB:YSL/ 76\"6 [ 0,@0% 6rz{<g 7«,—:/
ese | 20 1000 | . 31] 79.4] 6 0.¢04 | 64/ =@
689 | 21 PO 3 o 20 228N T pdog | 6.32]1 2./

722 | 22 |47} odl 72y | 6 0.009 | bzg | 2.3
755 | 28 | 4,7§ 295 | 74,0 A g9 | i3] 2.9
7|22 9,64 ] 223 102% | 22 Q@3 (| 541 06'Q e foyn,
82.0 | 25

853 | 26

886 | 27

91.9 | 28

951 | 29

98.4 | 30

101.7 | 31

105.0 | 32

108.3 | 38

111.5| 34

June 2017

Water Quality Monitoring Report

D-43



®
S M U D Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page | of 2.

SMUD In situ Monitoring in the Upper American River

E==> Project and Chili Bar Project

Stillwater Sciences

Date: 10/ 2.
Time: \\:12o- \:SO

Instrument used: YS) -L920
Site Location: _ K - TS = 2. — |\ Water depth: _\\g 2+
Lat/Long (NAD83):

Reservoir - Water Quality Vertical Profiles

Secchi (ft): _ \2.
Personnel:_ ®WCR  RT\¥

Site Notes:
Depth Temp Do Conductivity [ o SPee | oh | Turbidity | water e
@ | (m) ©°c) (mglL) (%) (uS/cm) (mSicm) (s.u.) (NTU) Sepe
surface 16.72. | .93 30.9 1 .09 o34 2.5
33 | 1 ]vo.73 | .71 [7%.4 g 00 | L& A
66 | 2 |1e.72 | 8.1 |T78.3 T 004 | L.SO \.9
98 | 3 |Vwo.72]| 3.L8 |T78.2 i 004 | LAS | .3
1314 ] 4 Jrvo-TTV | B.L¥ [T73-) 8 001 | LAY 2.2
164 | 5 [ho.TZ| R.03 | 78.0 v - 009 .5\ 149
197 | 6 J\o.70 | 8.8 | 7%8.0 « .coq | ,-63 1.5
230 | 7 Jvo.T72] %G5S | 7138 (o 009 | W.S3 1.9
262 | 8 Ihe. 70| 3-b&a | 77.2 L .009 L .54 .4
205 | 9 |\ 10| 3.3 | 77-7 (% . 004 | ».SS A
328 | 10 | y0.70 | 3.3 | 77.1 3 .O\\ L.54] 2.1
361 | 1T 103 ] 3.2 | T7.0 & 009 | L.SS 1.9
394 | 12 |10.63 | .\ |1T.5 e .009 | L.Sw 1.9
27| 13 ]0.70| QWO [I1.5 9 - 009 | L.SS 1.9
459 | 14 | 0.4 | O | TT.4 (o o001 | L.51 1.9
492 | 15 J10.LA | 3.9 | 17-3 G 0A | .51 1.9
525 | 16 |\0. L] 859 | 77.3 q Ol .54 | \.9
558 | 17 J\o.8 | 8.S8 | 77.2 Lo .009 k.S V.9
501 | 18 |VO.WT| 8.7 | 77.1 g .004 | .5% 1.9
623 | 19 w1 | 8.Se | 77.0 =] .009 | (.59 1.9
656 | 20 | 10.LT | 883 | Tu.1 Lo 001 | Lo 1.9
689 | 21 |110.LT | 854 | 7.8 ) .00% (-S9 3.\
722 | 22 |\0.4 | 8.43 | 53.7 G .09 | (.55 2.:2:
755 2 [10.LT] 7.5 | LT =1 -004 |LS3] 3.0
787 | 24 |10.L3 | 71.81 | LT.4 2 .ol3 | w.3S| 43.2
820 | 25
853 | 26
886 | 27
91.9 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 | 32
108.3 | 33
111.5 | 34
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Sacramento Municipal Utility District m M De
Upper American River Project \\/

FERC Project No. 2101

SMUD /n situ Monitoring in the Upper American River Pags e~ of =

SEllsaier Seictices Project and Chili Bar Project Date: [0/26/ 20
Time: 11 /N~ izzé’
Reservoir - Water Quality Vertical Profiles S o
Site L. RIS =~ Fr= LL Instrumentused: Y9 < A fzo

ite Location: - B Waterdepth: 425 ¢
Lat/Long (NAD83): '

Personnel: BCE B (I"f/

Secchi (f): 24

Site Notes:
Depth Temp DO Conductivity cQﬁzﬁzﬁf_‘ce pH Turbidity | water Notes

@ | o] ec) (mg/L) %) (uS/cm) (mS/cm) (s.u) nTU) | Semele
sutace | 10.75°| G,62 794 7 .9 .55 (&

a3 | 1 g, M| %7 | 784 7 0009 | 65| 1.9

66 | 2 [10.73 | @4l | 7%.0| 7 0909 | 6,58 1.9

98 | 3 [lo.72 €6yl 274 7 0009 | 6.0 (.4

1] 4 ). 2] €6 2271 < ope’ | ¢.60| (.9

16.4 5 )Q: "’FG \Ij,{u 2 7‘(7 7 OO(;U CIC)Z /l (<

97| 6 16.63 | €59] 97.2] 9 lood2 | €.57] 1.9

230 7 |10.02 €547 7.2 q 0.0 €SS] 2,2

22| 8 |IB-G I 457 77.0 7 2.009 16.57 L9

05| 9 |60 | §.50]| 76,9 7 J-009 |6.60 (.9

s 10 [ 106 | £%¢| 244 7 | 200 |6.54]| 1.9

361 | 11 ] 10:6p 2.5¢] 76,7 ) 2.08% | £.$% 2,0

wal 2| 1069 | -5 76,71 7 |6.00% |6.6¢ | <] Dal-fem

427 | 13 0.¢

459 | 14

492 | 15

525 | 16

55.8 | 17

59.1 | 18

623 | 19

656 | 20

68.9 | 21

722 | 22

755 | 28

78.7 | 24

820 | 25

853 | 26

886 | 27

919 | 28

951 | 29

98.4 | 30

101.7| 31

1050 | 32

108.3 | 33

111.5| 34
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

SMUD /n situ Monitoring in the Upper American River Page_|  of L

>
Slm(w-i S%ces Project and Chili Bar Project Date: {0/ 2 2/2a/)f
Time: _ |25 ~103%
Reservoir - Water Quality Vertical Profiles e (,( 4
) L Ney &9 32
Site Location: R b \c) i D’ =i }“\' InSIEIuVr:teer:tdL;et:; . '6.:3 (F <
Lat/Long (NAD83): .
Personnel: BCE 6 I [/ Secchi(: 1
Site Notes:
—_— —_—
Depth Temp Do Conductivity |  SPecfic | py Turbidity | water |
@ | m]| ec (mg/L) %) wsem) | (msiem) | s.u) (NTU) e
surface (2,44 %,96 €3.9 |2 Q.0!16 6.15 [ G
aa | 2 11246 %67 | %52 |0 0:013 6,40 .G
66 | 2 | 12.4F %.6)| %07 |0 0.0 13 6,47 [.¢
98 | 3 |12, %5] %S| 4oy q 0.0 12 ] 6.49 B
131 | 4 |12, 46] 9,56 %02 9 0,0 1% 6,51 [
164 | 5| [1.46] G.55] €0 9 C.0l«= 6,95 fad
197 | 6 | (%, 46] T©S3| %o e ] 0.2 12] 6.56 4
30| 7 [12.d6 | %52 A4 9 0.2l | 4,56 [.¢f
62 | 8 112, Y5 %S| 79.9 9 0.0 1 6.56 1.3
205 | 9 | (2. 4s %51 | .98 9 0.0 1! £.S7 Puf
s28 | 10| 1L, 4§ 350 9.7 o o0l 5. 5% /3
se1 | 1) 12 4] %.49Y] 79.6 ) 0.0l .57 /3
ssa | 121245 B.49¢] 9.6 |l 0.0(5 |6 55 (5
a27 | 18] 12,43 %.50| 79.Y 2 001! |6.6] 2.2
as9 | 141739 | 4,46 79.0 9 0.nll b, 60 ¢
w2 | 151213 | €l 75.2] ¢ 00l 0. 87 [F
se5 | 16 [12.02 g.350 274 2 ool |£.54 1.3
ss8 | 17| || 5¢ %25 7¢S @ 00 1] L.S% | ¢
59.1 | 18] 1/.13 T2l 2. % % Q.p |\l g.'93 .5
623 [ 19 ] [0.79 261 ¢ % 19.01/ 6. 4% !
1 es6 | 20| 1h :,( ) 7.1 B27 [ 001 b u3 [3:3 {l uf ""_"n‘
68.9 | 21
722 | 22
755 | 28
78.7 | 24
820 | 25
85.3 26
88.6 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
105.0 | 32
108.3 [ 33
111.5 | 34
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Stillwater Sciences

SMUD In situ Monitoring in the Upper American River
Project and Chili Bar Project

Reservoir - Water Quality Vertical Profiles

S Logation:, B L5-0 ~ 4K

@ SMUD

Page of

Date:

Time:

Instrument used:

- -

Water depth:
Lat/Long (NAD83):
Personnel: £ cp [ | {l( Secchi (ft):
Site Notes:
Depth Temp DO Conductivity| o Sheci® | pH Turbidity | water |
(ft) I (m) (°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u) (NTU) Sample
surface < = 5
3.3 1 2
66 | 2
98 | 3 7]
131 | 4 S
164 | 5 / $
197 | 6 12,
230 | 7 i 7
%62 | 8 < S5 %S L0:0 ;
295 | 9 yg ’ 1 4 -
328 | 10 50 T 4.3 5.
361 | M H§ &S|l 9, C
394 | 12 2,49 5 o
427 | 13 (L4 7 = ;
N aso [ 1 ‘ J q — 7
49.2 | 15
525 | 16
558 | 17
59.1 | 18
623 | 19
656 | 20
68.9 | 21
722 | 22
755 | 23
78.7 | 24
820 | 25
853 | 26
886 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 81
105.0 | 32
108.3 | 33
111.5 | 34
June 2017
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A\

Sillwates Saetioes Project and Chili Bar Project

SMUD In situ Monitoring in the Upper American River

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

Page | of \

Date: { 2/ 20)Z

Time:
Reservoir - Water Quality Vertical Profiles R
T , - Instrument used: L &1
Site Location: _ . "J 5 “[f — LT H ¥ Waterdepth: ___ O3 [
Lat/Long (NAD83): ' VR
S “,,{ | f . Secchi (ft): |
Site Notes:
Depth Temp DO Conductivity [  Sheciic | py Turbidity | water [\
(ft) | (m) (°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU) Sample
surface 12.5( % L | ) | < 20 (Q
3.3 1 q C
66 | 2 L
9.8 3 2
131 ] 4 d
164 | 5 D
19.7 | 6
230 | 7 0 ’
262 | 8 i ! 5
295 | 9 0 G,¢ 796 b ' '
328 | 10
36.1 1 'gv/
394 | 12
427 | 13
459 | 14
49.2 | 15
525 | 16
558 | 17 3 {
s01 | 18 10" b 92
623 | 19 | |
65.6 | 20
68.9 | 21 1 51§ 5 p
722 | 22 : > 9.4 [/ 3
755 | 23
78.7 | 24 i
820 | 25 |
g3 | 26 |/, 7y 447 1 o7 ' 3.
886 | 27 | '
91.9 | 28
951 | 29
984 | 30
101.7| 31 i
105.0 | 32
108.3 | 33
1115 | 34
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

==

Stillwater Sciences

Site Location:
Lat/Long (NAD83):

SMUD In situ Monitoring in the Upper American River

Project and Chili Bar Project

Reservoir - Water Quality Vertical Profiles

Re L5712~ TR

@ SMUD

Page | of [

Date: 10/ 27/ 24l6
Time: 0%4¢ - O 402

Instrument used: [ 5 I -&920
Water depth: __ 53 /

A i@f): 7
Personnel: B[ E B r M Seeehi 1) —Q_

Site Notes:
Depth Temp DO Conductivity | o Pecife | oy Turbidity | water [

@ [ m]| cc) (mglL) %) wsem) | (msiem) | (s, (NTU) P
surface 1,33 | 9.33 | €63 s B.63s | S ¥l 37

RN ETRTARE LIRS T 0,01% | 544 &3

66 | 2 | Ly 953 €l 8 0018 | S.49 J.]

oa | 3 | 1,31 ]| 4,84 §ul 13 2012 | 543 L}

131 4 | L3O 9.83. | ¥ 13 a,al1? 3.83 1

164 | 5 | |30 %83 | €70 12 2,017 | S.54 Ll

17| 6 | 11,249 ] 9,52] ¢6.9 | 2 2.017] 5,60 I

30| 7 [ 1L27] 9.5(] %6.% 2 0.017]15.63 it

62| 8 ||l 2C S %6, 7 |2 Oie |7 | 567 |.l

2905 | 9 |(l.23] 4.99] %6.5] 2 J0.e17]|5.70] 1./

s2s | 101,22 | a.4¢] 6.4 15 B-3201 5. 722 1

a1 | 11 [[,2] 9.44] 96.4 14 lo.0l4] 5.76] .}

04 | 2 [)1.21 | 9.45] %6 12 10017 %72] 1.3

wer | 8I(12] | Q44| ¢bo| 13 |ppl7]s. 9o 1.3

aso | 14 |)12) | 4.435] g6.0 12 10.017] S.%] 4.1/

a2 | 5|12 |19.42[ ¢5.% |2 AT S S 12

se5 | 16 | 117 4.92 | €3.7 {2 e.017 | 3.%4 {l

ss8 | 17 | |69 9.4] | 8€.5 [ 2. Q.017] S.961 1.2

se1 | 18 |[0.S4 9.45| 44. ¢ 13 c.)% | 590 .z

623 | 9 ]110.24 | 9.44| BH.2 13 a-213 | 5.94 1.4

656 | 20 |10 ] q.45| $2.% 13 0.919 | 5°949] 1034 b eH-om

68.9 | 21

722 | 22

755 | 23

78.7 | 24

82.0 | 25

85.3 | 26

88.6 | 27

91.9 | 28

95.1 | 29

98.4 | 30

101.7 | 31

105.0 | 32

108.3 | 33

11.5| 34

June 2017
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SMUD
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Stillwater Sciences

SMUD In situ Monitoring in the Upper
American River Project and Chili Bar Project

Page | of

Instrument(s) used: QS\  L4zo Crew: KkC + RcR
Site Location:  T$- T -<cee GPS:
Date: (1 f 1 [1e Time: 4.2 A
Photos: Weather: Soapa , A\t
Notes: 2
In situ
Temp DO Conductivity 00§gﬁzitfaif1ce pH Turbidity Notes
(°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
ST | oyt | 3.2 \s" o o.o24 L- (O L
Site Location: T $- &-svee GPS:
Date: 1| /7/2@l¢& Time: 9 140 AW
Photos: Weather: smﬁ,! Cotd
Notes:
In situ
Temp DO Conductivity m:zz‘;‘:;""ce pH | Turbidity ||
cCc) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
b.e4 (133 | Q4% |3 0.0123 6.64 |
Site Location:  T<_ 9 - Gcce. GPS:
Date: W[ 2010 Time: _ (o :omeM
Photos: Weather: Sﬂq\ma ' Cagl
Notes:
In situ
Temp DO Conductivity Coizz?:'tf;:lce pH Turbidity Notes
(°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
bs3 |4.87 | Bo.4| 34.0 0.052 L-LB | \.0

D-50

June 2017
Water Quality Monitoring Report



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

@ SMUD

Site Location:

I%- 5-6c GPS:
Date: = Time: _10:20 AN
Photos: Weather: <o ne , Ceo
Notes:
In situ
ok Specific e
T
emp DO Conductivity Conductincs pH Turbidity Notes
C) (mg/L) (%) (1S/cm) (mS/cm) (s.u.) (NTU)
.8 [ jo.co| 2.0 12 .0 0.023 L-[0 (-3
Site Location: 16— 4 - ¢ GPS:
Date: _w(q[201u Time: _{\ 10 AM
Photos: Weather: S oany,, ool
Notes: R}
In situ
o Specific o
Temp DO Conductivity Sonductarncs pH Turbidity Notes
(°C) | (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
8.98 9.2 | es.2 6. o o .oy T2 S
Site Location: _——<- | _pp GPS:
Date: 4\_\,‘1 _I?.ou., Time: _ 330 ew
Photos: I Weather: ﬁugh,: yLool
Notes:
In situ
o Specific =N
T
emp DO Conductivity Ganductancs pH Turbidity Notes
(c) (mg) | (%) (uS/cm) (mS/cm) (s.u.) (NTU)
g9 |9.19 27| .0 6. 0069 G.Lo .o
June 2017

Water Quality Monitoring Report

D-51



\
®
\

5

SMUD

A\

Stillwater Sciences

Instrument(s) used: Y41 blzo

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

SMUD In situ Monitoring in the Upper Page_| of 2
American River Project and Chili Bar Project

Crew: gicc + BCp

Site Location: T—< — > _ leg GPS:
Date: W B(zoll Time: |0 0 AM
Photos: Weather: suhm! L\
Notes:
In situ
S Specific e
Temp DO Conductivity Conductance pH Turbidity Notes
(°C) (mg/L (%) (1S/cm) (mS/cm) (s.u.) (NTU)
5.45 | 4-95 | 18-3 1.6 0.0 a0 i 2
Site Location: —<. 3. (ee GPS:
Date: u) 2 ! 20 o Time: L oo AM
Photos: Weather: 5!255,! Wery|
Notes:
In situ
Temp DO Conductivity Coiszf:ltfa"r:lce pH Turbidity Notes
CC) | (mg) T (%) (1S/cm) (mS/cm) (s.u.) (NTU)
-85 | 943 8l.o o O .608 L. 73 L.\
Site Location: _x< _ . _ —c<c GPS:
Date: g q! LG Time: _ g :¢o AH
Photos: Weather: S
Notes: :§ B
In situ
Temp DO Conductivity Coﬁz:zlt:‘r:lce pH Turbidity Notes
cc) | (mglL) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
1. bo | Q-2 |80 .0 o-olL So | 35

D-52

June 2017
Water Quality Monitoring Report



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

Site Location: —T< - (| -s¢c<c. GPS:
Date: L\!‘l | 20\ Time: 10 20 AW,
Photos: Weather: <
Notes: 3‘
In situ
At Specific ST
Temp DO Conductivity Condiictarice pH Turbidity Notes
(°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
5.29 | oL\ | 84.0| oo obile | baos| 2%
Site Location: TS - |2 -Sc_ GPS:
Date: u !1 | 210 Time: 1o YD A
Photos: Weather: S ugme Cool
Notes:
In situ
e Specific S
Temp DO Conductivity Canductahcs pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
88 487 | B4-5| B0 0. ol -2 2.7
Site Location: —s_ (3 - <c_ GPS:
Date: WY/ 201k Time: (2 :yo PN
Photos: Y Weather: S, 'n:f Coo\
Notes:
In situ
o Specific e
Temp DO Conductivity Condubtanice pH Turbidity Notes
(°C) (mg/L) (%) (1S/cm) (mS/cm) (s.u.) (NTU)
Q.41 |ie.4o| a4t.0 12.:0 o0-018 b-90 3.0
June 2017
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Stillwater Sciences

SMUD

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

SMUD In situ Monitoring in the Upper
American River Project and Chili Bar Project

Page | of

Instrument(s) used: %)\ L9720 Crew: _Kie + ROP.
Site Location: T3 _ 1 - <e GPS:
Date: wlalzewo Time: |2 - o6 O
Photos: ) Weather: vamf Coo |
Notes:
In situ
Temp DO Conductivity Coizzf:itgﬁce pH Turbidity Noiteis
(°C) (mg/L) (%) (1S/cm) (mS/cm) (s.u.) (NTU)
lo-471 | o1 91.0| 13.0 OO L.8e | =,
Site Location: T -\s — STERR GPS:
Date: w1k Time: _9:i0 aM
Photos: Weather: Cleasr, Com|
Notes:
In situ
Temp DO Conductivity Coﬁzﬁz't:‘,’we pH | Turbidity |\
c) (mg/L) (%) (uS/cm) (mS/cm) (s.u) (NTU)
4.90 | (0.04| 87-3 30.0 o.043 emd | 2y
Site Location: _ T< _ (¢ - sepe GPS:
Date: t & Time: o
Photos: Weather: Cleac. oo |
Notes: i
In situ
Temp DO Conductivity Coﬁtl:ﬁzltgf\ce pH Turbidity Notes
(°c) | (mgl) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
l°-57 | 10.42]493.L | 9.0 0:027 | L.q | 1-2
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

Site Location: _T¢ - (71— &c_ GPS:
E:t?: \l! e Time:
otos: 5
Bty Weather: 5...Nh& Cool
In situ
Temp DO Conductivity c°§£ﬁ:§ﬁce pH | Turbidity [\
°C) (mg/L) (%) (1S/cm) (mS/cm) s.u.) (NTU)
WS4 [9.495|q1.4 | 22.0 0.630 | L- 21| 39.¢ X:g*u\'b*d-m
Site Location: _T—<_ (- se&ne GPS:
Date: wlwlie Time: _\{ -~y
Photos: Weather: 2 Al
Notes:
In situ
Temp DO Conductivity c;‘d’z‘;'gfm PH | Turbidity [\
°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
0.4y
16-33 |%ha@ | 13-0 18.06 0:625 | (L.LO[ 3-7
Site Location: _——3 - (&5-sEhAE.__ GPS:
Date:  _\)> [ 16 Time: _y2:4p @
Photos: i ¥ Weather: Ssmnos.! Canﬁl
Notes:
In situ
Temp DO Conductivity c°ﬁzﬁﬁg‘:‘ce PH | Turbidity |\
(°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
\l.le | 0.8l 985S | 2.0 o.o42 | L,.&| (-9

June 2017
Water Quality Monitoring Report

D-55



@ SMUD

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

APPENDIX E
In situ Field Calibration Sheets

June 2017
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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 @
Upper American River Project S M U D

FERC Project No. 2101

Ce==>

Stillwater Sciences pg | of é
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ W AP & CP WA MoNITOIUING — ILIVERINE IN S1Tu FEP 20tk
unitp:__YST 6420

Sampling Event Date(s): 2}}8 - L/‘ 8 / Lolb

PRE-SAMPLING CALIBRATION
Date and time 1/9/W 7:30 AM_ Name_Brucg #icH

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

Value Temp Value Value

(°q)

Cond (uS/cm @ 25°C) | 1,000 1244 [1042 1,000
Cond (uS/cm @ 25°C) | 10,000 20.25 | "534 (0,17
DO (%) 20.20 | §9.0 €19
DO (mg/L)* 20.20 g.04 2.94 Check solubility table* @ G, S MmtT7
pH4 pH4 11.32 9.24 3.99 7.9[%0 mq L
pH7 pH 7 1§.9< Gl 7.00 ) i
pH 10 pH 10 19.1% 0.0 10,03
Turbidity 123 14.15 3.2 12.1
Turbidity

POST-SAMPLING CALIBRATION CHECK
Date and time 7—[?/”' b ‘Dopm Name

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO Notes

Value | Temp | Sampling | Yes | Value Codet

(°C) Value ur

Cond (uS/cm @ 25°C) | 1,000 | 2469 | I,&0 v {070 &)
Cond (uS/cm @ 25°C) | 10,000] 204 | 17¥7 | N A
DO (%) 2121 | %14 N A
*DO (mg/L) Zl. 21 1 26 N A Check solubility table*
pH4 pH4 20.b4 | 403 N A 7.5m4 1t PLlAa| 7
pH?7 pH7 2100 643 N A . mmyn}
pH 10 pH10 | 2094 1.4 N i
Turbidity 2.7 | 21.0b (2.6 N} A
Turbidity

1 See Table 1

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

Parameter Units Accept Qualify Reject
0,
Dissolved oxygen . ; <5% >5% and < 10% >10%
saturation
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%
Ver. 01/2016
June 2017 E-3
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Stillwater Sciences rg Zof 5_
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: WALD #CA WA MONITOUNE - (LVERINE [N S(Tu FER 2006

unitm: _YST 6920

Sampling Event Date(s): Z'IS’ - Z,Ao IZDI b

PRE-SAMPLING CALIBRATION
Date and time Z!g/!(b 7:30 A Name_ BlUce ik

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°Q)
Cond (uS/cm @ 25°C) | 1,000 19.49 1,042 [ 07D
Cond (uS/cm @ 25¢C) | 10,000 20,2 t,",lﬂq (0,00
DO (%) 20,20 £4.0 £1.4
DO (mg/L)* 20.20 €.04 2,14 Checksalubilitytable'Cc) bb4.S MMH}
pH4 pH4 (432 Y 349 Z.4/g.0 walL
pH 7 pH7 154C | 6.8 2.0 ! J
pH 10 pH 10 14.1% 10.0b (003
Turbidity 12,7 14.7< (3.2 1257
Turbidity
POST-SAMPLING CALIBRATION CHEC
Date and time 2‘!&’ /lb (&0 Name__ BILBE A Tett
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO Notes
Value | Temp Sampling VeSN , | Value Code!
(°0Q) Value S
Cond (uS/cm @ 25°C) | 1,000 | 14,7, (030 N A
Cond (uS/cm @ 25°C) .| 10,000| 19.%¥ £72.3% N A
DO (%) 11.51 N A
*DO (mg/L) lq.g.l 74' N A Check solubility table*
pH4 pH4 | 20.03] 44 | N A @ 601.3 iy |79
pH 7 pH7 [ 2009 .47 [N A ns/L
pH 10 pH 10 20,01 9.4 N A
Turbidity 27 | 2003 (2.6 | N A
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen 0 : <5% >5% and < 10% >10%
saturation
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%
Ver. 01/2016
E-4 June 2017
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

Stillwater Scicnccs rg L of i{f
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: Smob v AR? KEsEzvoif V@ sueven

Unit ID: MS) Lhzo

Sampling Event Date(s): _4 /25 - 4 /28 2o/l

PRE-SAMPLING CALIBRATION

Date and time _“ /Z"‘"‘o Y50 Name RBRVW<E  wreH
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°0)
Cond (uS/cm @ 25¢°C) | 1,000 191 952 IK=d)
Cond (uS/cm @ 25°C) | 10,000 14.1 0 973 locoa
DO (%) 12.4% 47.0 95:2
DO (mg/L)* 19. Y 8.9 [ 8.719 Check solubility table* =) L s e
pH4 pH4 9.1z | 4.0 Y.co 8.7 e )S
pH7 pH7 18.77 | &.43 2. co
pH 10 pH 10 9. 39 9.3) lo. oo
Turbidity 12,77 mv (9. 25 12.9 127
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time _4 /25/ 't 1550 Name__BRvE€G LhiTTy
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ye; , | Value Code!?
(&) Value o
Cond (uS/cm @ 25°C) | 1,000 | 15.32 | oy Ne Aeceor
Cond (uS/cm @ 25°C) [ 10,000 1.4t | 1o 1o no Aeczoy
DO (%) 19.499 8G.te |No Accepr GLZ.3 ma)hHg
*DO (mg/L) )9.49 —.95 Ne Accgp+ | Checksolubility table* bt
pH4 pH4 [19. 20 | 4.29 |w~e Quoder el 1] s S
pH 7 pH7 [19.3) 2.6 | Ne Accep
pH 10 pH10 |14.3® |/e. 12 | No kcerr
Turbidity 1255 %12 12.9 vo Mcspr
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen % . <5% >5% and < 10% >10%
saturation
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%
June 2017 E-5

Water Quality Monitoring Report



@ SMUD

Stillwater Sciences

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

pg Zof &

Water Quality YSI 6920 Sonde Calibration - Daily Use

Project:

Smve Al P Reszevoi2 1~ & SurvEs

Unitip: Ys) (SFze

Sampling Event Date(s): __7 [z5 - 4 [28 2o

PRE-SAMPLING CALIBRATION

Dateand time 4 /26 /I L us Name__ Brvce By

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

Value Temp Value Value

(Y]

Cond (uS/cm @ 25°C) | 1,000 20.23 lo57 { coo
Cond (uS/cm @ 25°C) | 10,000 to. 28 9L 3L lo voo
DO (%) w.z2) | FY,.3 87.0 LGLZ .1 pm /Hg
DO (mg/L)* 20, LJ 2.82 2.8Y Check solubility table* [¢)
pH4 pH4 20.12 4,23 Y50 7.8 we ) o
pH 7 pH 7 20.2) | 1.85 .00 ©
pH 10 pH 10 20. )5 4. 26 le. o
Turbidity 2.7 2. )8 1257 12,9
Turbidity

POST-SAMPLING CALIBRATION CHECK

Date and time _4 /z¢ /7 _ig : 00 Name__BRvece gi7<H
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ye; , | Value Codet
(°c) Value e
Cond (uS/cm @ 25°C) | 1,000 | 20.43 | /12?777  |No Ac<epr
Cond (uS/cm @ 25°C) | 10,000| 20.4 5| 0370 | A3 Accsev
DO (%) 20.90| B4.B [ro AccerT LLD. Y mm ) W,
*DO (mg/L) 20.490 | 2. 3 NO Accepy | Check solubility table® S
pH4 pH4 |20.54 | Y03 |Ns Accgpr 1.2 e JL
pH7 pH7 20.90 | 1.9 Neo Aeceer o
pH 10 pH10 | 22.L4| 4.8 | Ive Acceer
Turbidity 2.7 | 20.5¢ /2.9 wo Accce~
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen o <5% > 5% and < 10% >10%
saturation

Conductivity uS/cm <5% >5% and < 15% >15%

pH S.u. <0.2 >0.2and < 0.5 =05

Turbidity NTU <5% >5% and < 10% >10%

June 2017
Water Quality Monitoring Report



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

FERC Project No. 2101

CCe= 7
Stillwater Sciences Pg i of &
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: _Sme> UARP Ressevo R @ SuRve™r

Unitip: __hs) 6920

Sampling Event Date(s): _“ /25 -y /2—8 22/l

PRE-SAMPLING CALIBRATION

Date and time 4 )z~ /16 b 30 Name BRWE Urre 14
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(&Y
Cond (uS/cm @ 25°C) | 1,000 2.0 log s (oo
Cond (uS/cm @ 25°C) | 10,000 20.15 40 -2
DO (%) w27 | BuL. S 8.0 Ll | mm [ Ly
DO (mg/L)* 20.27 2.8 .85 Check solubility table* q
pH4 pH4 .8, | 155 4. 00 2.8 ny /L
pH7 pH 7 20.77 7-59 2. 00
pH 10 pH 10 20959 9.5 9.92
Turbidity 2.9 2. Ly (z. 8 | 27
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time _4/ /21/ ‘b _ja:e0 Name_713Quées Hre H
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling YeSN | Value Code!
(°0) Value e
Cond (uS/cm @ 25°C) | 1,000 |j4.99 | 1ozq ro Accerr
Cond (uS/cm @ 25°C) | 10,000| ze.49 | 10110 | Ne Accepr
DO (%) 20.14 | 817.2 | Ne Accepr 5a.06 ~~/ he
*DO (mg/L) Zo. )y .91 Ne Accepy| Checksolubility table* L2
pH4 pH4 [ 2049 | 418 | e Acezer 2.8 ny /L
pH7 pH7 |18.79 | 2.6 No Aeepr
pH 10 pH10 | |b. 4y | F.97 e Accsrr
Turbidity 2.7 |20.499 | l2.8 ~vo A< et
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen i . <5% >5%and < 10% >10%
saturation

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%

June 2017 E-7

Water Quality Monitoring Report



St illwater Sciences

Project:

Unit ID:

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

pgiofL

Water Quality YSI 6920 Sonde Calibration - Daily Use

Q51 bq20o

=148} 9

Sampling Event Date(s): "i/ 25 - L1/25 /ZOI‘a

PRE-SAMPLING CALIBRATION

Date and time 4/29! 20lb_7:tofH Name_ KelWLEI6H- CRaxoE.

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°q)

Cond (uS/cm @ 25¢°C) | 1,000 209 | ;033 |, 660

Cond (uS/cm @ 25°C) | 10,000 20.19| a743 (0, oo

DO (%) 20.20| RL .9 8L o R

DO (mg/L)* 20-20 —<.8% 1.8l Check solubility table* * (5

pH4 pH4 655 | -8l .00 78 oa L

pH7 pH 7 70.0\ | S.2 l.a -

pH 10 pH 10 20.1, W.22 {0.\p

Turbidity \72.4% 22| 27 (29

Turbidity

POST-SAMPLING CALIBRATION CHECK
Dateandtime _“/z22 ) 20,6 17.20 Name_BRVEE N e
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Code?
(°0) Value e

Cond (uS/cm @ 25°C) | 1,000 | 17. W A No | Aecers | QuAL )£
Cond (uS/cm @ 25°C) | 10,000( )9.197 | 9635 | No Nespr
DO (%) (8.75 | F9b.2 | Ne Acceor EERETTI™
*DO (mg/L) 18.75 | 2.5 o Acczpr| Checksolubility table* [6)
pH4 pH4 1849 | 3.49) ~e Accepr 8.9 ws /L
pH 7 PH7 |jp. 84 | b.95 | e Accerr &

H 10 pH10 [/7.90 | 5.9L | No Accerr
Turbidity i2:47) 9. lple! 2.7 o ozer
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
Dissolved oxygen £ <5% > 5% and < 10% > 10%
saturation

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%

E-8

June 2017
Water Quality Monitoring Report



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

FERC Project No. 2101

CCo>))

Stillwater Sciences pg | of 4~
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ SeloD UARPe RIVERIbE WG SORBVER
UnitID: _ 45\ (920

Sampling Event Date(s): %/| - S IIH ] o

PRE-SAMPLING CALIBRATION

Date and time 5" ' a b 8 copM Name_ KELLE\GH CRowE

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°Q)
Cond (uS/cm @ 25°C) | 1,000 1288 loB88 0440
Cond (uS/cm @ 25°C) | 10,000 & .15 fays (0,000
DO (%) \8-MWLT 25.8 5.3 T24.Y mm (U
DO (mg/L)* \B - L1 R -85 2.92 Check solubility table* '~ &
pH4 pH4 (g.up | 4.33 4.o0o R.4mall
H7 pH 7 (8.79 | .49 7 .00 s
pH 10 pH 10 (8.8 | 4.5 4q.4%
Turbidity WZeiT] (R.78 V27 { 2.2
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time ;/’ [l i8:00 Name_ BRues HrmH
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code?
0 or No?
(°Q) Value
Cond (uS/cm @ 25°C) | 1,000 |75.88 | /022 | Ne Accep s
Cond (uS/cm @ 25°C) | 10,000| 2r.re | (348 ~o Aceer
DO (%) 20.22 | 8.4 | ne Accenr (oo0. 0 wm/ Hs
*DO (mg/L) 20.20 .90 Mo 4;(5‘(7 Check solubility table* O
pH4 pH4 |22.7¢ |3.92 No Acepr =T 8
H7 pH7 |720.63 | L. 8L |~Neo Accepr
pH 10 pH10 [0 ¢y [ G-79 [~e Acczpr
Turbidity 12.7 | 20.8) 12.9 | w~oe Acceor
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen = . <5% >5% and < 10% >10%
saturation
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%
June 2017 E-9

Water Quality Monitoring Report



SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

G
Stillwater Sciences Pg 24
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: _ SH v w $)

UnitID: __Y$\ L2 0

Sampling Event Date(s): S/l - s’/'-! ! 20\

PRE-SAMPLING CALIBRATION

Date and time _ 5 lz 2 1L 8:coat{ Name KELLEI(H CRowE

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°q)
Cond (uS/cm @ 25¢°C) | 1,000 9.9\ 18\ [Fo'sYa)
Cond (uS/cm @ 25°C) | 10,000 14.23 ~188 \0, 00D
DO (%) (8.8l 8. 20 1.3 \g!ei,imm_‘_ﬂk_
DO (mg/L]* 1%, 6\ 5 2.1 5 . |3 Check solubility table*
pH4 pH4 19.89 | 3.94 Y.co B\ ma/L
pH7 pH7 HAas | .49 .00 -
pH10 pH 10 1440 9.9 \0.c0
Turbidity 12.7 \3. Y 2.1 V28 |
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time _5/2 l I 5 :3c W) Name_ K E€ULE(Gtr C ZowsE
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code!
(°c) Value sl
Cond (uS/cm @ 25°C) | 1,000 | 7\ 94 | (Z2c& NO QLAY
Cond (uS/cm @ 25°C) | 10,000 7,.34 | j25p | No Queahey
DO (%) 20.497] 8L.8 | No ACLERT! blé_\_mmi_ﬁqo___
*DO (mg/L) Zo‘iZ = e NoO Moo Check solubility table*
pH4 pH4 [zzZz.U7] 3.9y | No ' [(__
pH7 pH7 [22.23| (L,.77 | \NO BoRMUEY ~
pH 10 pH10 | 2\ .| 4.99 No NCCERT
Turbidity v2.1 1 24.277 \2.bL | NOo [NdJd =4y
| Turbidity
{ 1 See Table 1

E-10

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

Parameter Units Accept Qualify Reject
0,
Dissolved oxygen - : <5% > 5% and < 10% >10%
saturation
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%

June 2017
Water Quality Monitoring Report



ﬁ Ca o ;))

Stillwater Sciences

Project:

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

@ SMUD

pgd of 4

Water Quality YSI 6920 Sonde Calibration - Daily Use

SMUD VAP RUERINE WA TuRVEY

UnitID:

Qs bgz2o

Sampling Event Date(s): SI/\ - S/"l ! 20l

Date and time

PRE-SAMPLING CALIBRATION

Name_KEU El6Ht CRouwue

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
Q)
Cond (uS/cm @ 25°C) | 1,000 20-92 | 12R& | o
Cond (uS/cm @ 25°C) | 10,000 20.84] Qo1 10, oo
DO (%) Zo.4L| 21.3 B1.2 Wo2-8 [ Hq
DO (mg/L)* 20.40 .80 -2.717 Check solubility table® (5’
pH4 pH4 2090 | 4.23 3.99 1.7 a4l
pH 7 pH 7 z\Vv.00| b5 .ol S
pH10 pH 10 21.09| 10.2% \6.0S
Turbidity 120 20.94 V2 S V2T
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time _ 2/3 /1 le? 3» Name MR e Qrecp)
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Codet
(°0) Value onid:
Cond (uS/cm @ 25°C) | 1,000 |zz.497 <47 Acc=pr
Cond (uS/cm @ 25°C) | 10,000(2%. /S | .z soo Ae cep7
DO (%) 2.2 | 91,.4 heczer| 62 .2 ww )Ho
*DO (mg/L) 23.02 “2.4lo Meﬁ. Check solubility table* O
pH4 pH4 [23.tz | 3.4 Accep+ 1.5
H7 pH7 |23.e02 2.08 Acezp
pH 10 pH10 [23. ol 10.20 becer v
Turbidity (2.7 l13.82 | 2.9 Pecepr
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen % . <5% >5% and < 10% >10%
saturation
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%

June 2017
Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

E-12

Upper American River Project
FERC Project No. 2101

<= =)
Stillwater Sciences Pg | of _{
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: _ SMuD VLARY LiviRiws & Teselvaf Q3 SuRYEy

unitip:_ sy LGzo

Sampling Event Date(s): S /17
PRE-SAMPLING CALIBRATION
Date and time 2 /’l‘/’b 19:00 Name_TRQuce M iTe X4
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/cm @ 25¢°C) | 1,000 2.5, 3 1293 looo
Cond (uS/cm @ 25¢°C) | 10,000 25. 82 93¢ lo oo
DO (%) 2376 | 2.4 27. 1 laleZ, 7 wiw] M
DO (mg/L)* 23. 176 IA-T8 132G Check solubility table* Q
pH4 pH4 24 .82 49.20 4. 00 2.3 -‘M&)L
pH 7 pH 7 24 .70 | .87 J. s ©
pH 10 pH10 [25.54 |)o.4d5 16,02
Turbidity 12.72 26.05 12.% 1z:72
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time _5{17/ )b Name_ BRucE Hreld
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code?
°c) Value g
Cond (uS/cm @ 25°C) | 1,000 |2z4.)2 | o506 Acezpr
Cond (uS/cm @ 25°C) | 10,000| 29.2t |10094 Acezpr
DO (%) 23.¢) | 41.9 Meepr | 759.5 ma Uy
*DO (mg/L) 23.4,) 8.49 Accgpy | Checksolubility table* [+
H4 pH4 |27.9 |4 o2 Accepy 8. % me /L
pH7 pH7 |40l |L.%89 bec=py e
pH 10 pH10 [24.»5 | 4.9L Aeczpr
Turbidity 1.1 |2y 13. 2 Aceer
Turbidity
1 See Table 1

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

Parameter Units Accept Qualify Reject
[)
Dissolved oxygen A . <5% >5% and < 10% >10%
saturation
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%

June 2017
Water Quality Monitoring Report



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

@ SMUD

Stillwater Sciences Pg i of &
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: __ SmuD UARP RivER/SE o Q - SuRVE~R
Unitip: __ 15k LAze
Sampling Event Date(s): ___ 2 /1- B/49)2eit
PRE-SAMPLING CALIBRATION
Dateandtime 2 /%[t 8: 00 Name BRoc g Hrrc(d
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
Q)
Cond (uS/cm @ 25°C) | 1,000 22.45 [ 11 | oo
Cond (uS/cm @ 25°C) | 10,000 |22-43 “ 302 lpeco
DO (%) ZZ 3 93 BL7 8.5 (0. | ow ) [t
DO (mg/L)* 22:102 ) .57 Check solubility table* 0
pH4 pH4 22 .42 3. .60 Y% oo 7.5 3 /L
pH7 pH7 12 306 1.03 1. oo
pH 10 pH 10 25.39 lo. 24 te. oS
Turbidity 1257 zz.30 iz.8 lz.7
Turbidity
POST-SAMPLING CALIBRATION CHECK
Dateand time _5 /4 /1 !5:00 Name_Bluvce e+
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling YESN , | Value Code?
(°c) Value st
Cond (uS/cm @ 25°C) | 1,000 | 2Z.25 | ;o850 Aecert
Cond (uS/cm @ 25°C) | 10,000 22.%4 | iec 49 AccEpr ’
DO (%) 2).85| 5.3 AcgPT 1225 wa [l
*DO (mg/L) 2/.85 3. 34 ACcert | Checksolubility table* @
pH4 pH4 |22.09 | 3.47 Accee - B-3 mg /L
H7 pH7 [21.27 | 7.01 lreczor
pH 10 pH10 | 2).75 | /0,49 Accepr
Turbidity )2.7 1.9 | j3. | Aecepr
Turbidity
! See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen satu[;/:nion <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%

June 2017
Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

(f;;;} =y
z .Y
Stillwater Sciences pg Zof '
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project:__ “ARF W@ summaER 20/UL

UnitID:__“11s) LHRze

Sampling Event Date(s): __ ¢ /22 - Z/26

PRE-SAMPLING CALIBRATION

Date and time _& /249 27:00 Name__ RBRuvee M rrcH
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°Q)

Cond (uS/cm @ 25¢°C) | 1,000 19.63 11277 L o°O

Cond (uS/cm @ 25°C) | 10,000 19.45 | 889g |0 oo

DO (%) 19. 22 | 98 3 9%. 5

DO (mg/L)* [7 .20 2.63 8. LS Check solubility table*

pH4 pH4 (F.2| 3.4z H4. oo

pH7 pH 7 /19.45 &. o “].00

pH 10 pH 10 4.72 | 10. 04 1. o0

Turbidity - bz~ /8.98 14 r2.77

Turbidity

. POST-SAMPLING CALIBRATION CHECK
Dateandtime _./z4 1S. 02 Name_72Rvce HiTcH
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ye; | Value Code!
(°0) Value i :

Cond (uS/cm @ 25°C) | 1,000 | 24. 0= | 1077 Mo k|

Cond (uS/cm @ 25°C) | 10,000(23.95 | 9717 [VS 4

DO (%) w3y | Q2. B | Ve H 1] vew | he
*DO (mg/L) 22.3) 2.9 ~NoD a Check solubility tableQ
pH4 pH4 |24.04 3.9 N6 4 S.0- 3.\
pH 7 pH7 |¢4.89 | L. 89 Vo &
pH 10 pH10 [27.4, | 9.99 No l
Turbidity iz, 24727 |12, Y4 NG 4
Turbidity

1See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen ¥ . <5% > 5% and < 10% >10%
saturation

Conductivity uS/cm <5% > 5% and < 15% >15%

pH Sk %0.2 >0.2and<0.5 >0.5

Turbidity NTU <5% >5% and < 10% >10%

E-14 June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

€52 5>))

Stillwater Sciences

@ SMUD

gEofL

Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ “ARP ¢ <Huy SAR WQ Svmmze  20)le
Unit ID: s, LS5ze
Sampling Event Date(s): 3/22 - /20

PRE-SAMPLING CALIBRATION

Date and time 8725 ©7: oo Name_ QO Rv<E Hyic 3

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

Cond (uS/cm @ 25°C) | 1,000 a. %1 le3 Joeo
Cond (uS/cm @ 25°C) | 10,000 [t2.472 370 aaq¢(,
DO (%) 18.36 9. ! 9.9
DO (mg/L)* ). 3o 3.7 8.7z Check solubility table*
pH4 pH4 19, 9 3.9 4.00
pH 7 pH7 1a.as k.9 q.00
pH 10 pH 10 14 . 49e 10| lo.©oo
Turbidity )z.7 /8- 35 lo. 4 2.7
Turbidity

POST-SAMPLING CALIBRATION CHECK

Dateandtime _ 8,/25 (830 Name_ BRvce H,7ctt

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code!
°0) Value prlie?

Cond (uS/cm @ 25°C) | 1,000 |=2/-77 | 100 No A
Cond (uS/cm @ 25°C) | 10,000 |=1. 92 | 9125 | Asp 4
DO (%) —z.89 | 93.8 S0 X o7 3 wm /L0
*DO (mg/L) 22.% ‘7 8.0% ND A Check solubility table* ©
pH4 pH4 [Z02T | 3.949 | ~o a B-o w /tL
pH 7 pH7 |2/.53 | 6.89% | o A M
pH 10 pH10 |2/.8) |9.93 ™Mo A
Turbidity 12.7 12391 | 13.2 M6 A
Turbidity
1See Table 1

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

Parameter Units Accept Qualify Reject
0,
Dissolved oxygen i . <5% >5% and < 10% >10%
saturation
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%

June 2017

Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

>y
Stillwater Sciences jogs i of'L
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: ONRe 4+ cHILL BRR. WA Sunuer 2o1b
: ¢
Unit ID: 141 920

Sampling Event Date(s): gl2z -8 /2@

PRE-SAMPLING CALIBRATION

Date and time 8( 2b _071'e0 Name_ K e ettt CRowE
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
@)

Cond (uS/cm @ 25°C) | 1,000 9,18 {603 [ 000
Cond (uS/cm @ 25°C) | 10,000 R.LS 8aas 10, 001
DO (%) @1 | 93 .Y a2.9
DO (mg/L)* \R.10 8 .80 8.9 Check solubility table*
pH4 pH4 218 | =49 H4.o00
pH7 pH?7 19.29 | .45 1,00

H10 pH 10 8.9 | 1n.65 o.oe
Turbidity (zN &L [ 2.3 2L
Turbidity

POST-SAMPLING CALIBRATION CHECK
Dateandtime B/zL /8t22  Name_ RBRSCE Hre+
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ye; , | Value Code!
(°c) Value i

Cond (uS/cm @ 25°C) | 1,000 |z25. @8 | (¢ 3L Ne A
Cond (uS/cm @ 25°C) | 10,000|2Z6./t |lo357 ~e A
DO (%) 6. Ole | 95.¢ o A 27.3 =~ [ He
*DO (mg/L) 2.2 | 72.97% RY) A Check solubility table* ©
pH4 pH4 [26- 5% [ 4. 09 ~e A 27 mg L
pH 7 pH7 [26.30 [6-90 No L) 7

H10 pH10 [26.57 | .44 No A
Turbidity 1271 2¢,.78| /3.0 [ ) A
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
Dissolved oxygen % : <5% > 5% and < 10% >10%
saturation

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%

E-16 June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

(Qﬂ V:_i)) ’
Stillwater Sciences pg L of £
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: LAY Qeseever”’ wa FAL Zo)l,
UnitID: __1$1 64720
Sampling Event Date(s): _1° /28— (0]27
PRE-SAMPLING CALIBRATION
Date and time /2/28 2! 3 Name__BRvee Hire)y
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/cm @ 25¢°C) | 1,000 23.4o 1078 a1 %
Cond (uS/cm @ 25°C) | 10,000 | 22.71y oz 99494
DO (%) 2e. 34 2.9 95 2z le7,5 *%/h
DO (mg/L)* 20. 24 2. 22 2. ke Check solubility table* ¢ | Y M/l_“
pH4 pH4 22.35 | 4.05 4.o00 ¢
pH 7 pH 7 2242 | ,.o¢ . oe
pH 10 pH 10 21.93 %.93 2.99
Turbidity 2. 7 2/ 4o |2.5 2.7
Turbidity

POST-SAMPLING CALIBRATION CHECK

Date and time \o!?q b %0 Name_ KEUE \(ndl O RoOWE

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code!
0 or No?
(°Q) Value
Cond (uS/cm @ 25°C) | 1,000 | \9.4y—q w3 NSy [6)
Cond (uS/cm @ 25°C) | 10,000| Q.56 | 9238 » &
DO (%) \a.20| a4s.5 N A Nlo.ie ]l
*DO (mg/L) \"\ 20| 2.2 N N Check solubility table* <
pH4 pH4 | a.75 | 3. 9L N A 8. L wg )L
pH 7 PH7 |t{a.93 | +.92 N [a
pH 10 pH10 | |9.84| 9.as (N A
Turbidity V20 | \Bas | \2 e | N A
Turbidity [
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parametier Units Accept Qualify Reject
Dissolved oxygen % . <5% > 5% and < 10% >10%
saturation

_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%

June 2017
Water Quality Monitoring Report
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@ SMUD

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

Stillwater Sciences Pg Zof &
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: __ ORR P RESERUoIR. Wl FpLL Zolb
UnitID: _ 4% L4920
Sampling Event Date(s): __ (0O ! 23 — o é 2N
PRE-SAMPLING CALIBRATION
Dateandtime __[0[25 3 ‘oo Name_ KELLE| ot C RowiE
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°)
Cond (uS/cm @ 25¢°C) | 1,000 20.2%5 | (o473 oo
Cond (uS/cm @ 25°C) | 10,000 20.25 [224% 0,00t )
DO (%) 1822 | 95.3 43%.4 710, ")
DO (mg/L)* \ 4.2 B8.L1 R.S6 Check solubility table* 8.5 e 1L
pH4 pH4 20.51 Y. oo .00 [
pH 7 pH7 26.51 | L.4L .00
pH 10 pH 10 Z20.13 | o2 0,02~
Turbidity 12.71 9.2 | (2.1 (2471
Turbidity

POST-SAMPLING CALIBRATION CHECK

Date andtime _1& /25 il 3o Name BRLCE 2N e
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Code?
0 or No?
(°Q) Value
Cond (uS/cm @ 25°C) | 1,000 [7=2.24 | a4 Ve KR
Cond (uS/cm @ 25°C) | 10,000|/9. 72 484 g No A
DO (%) 160z | G3.7 | NO A e, B =~ [k
*DO (mg/L) /8. o2 3. By No [y Check solubility table* =
pH4 pH 4 19 .36 | 3.95 NG A BB )L
pH7 pH7 [19.62 [L.az wa A
pH 10 pH10 |/2.52 |5 ¢& N A
Turbidity 12.71 [19.- 02 | 12.9® Vo A
Turbidity
1See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject

Dissolved oxygen satu(;/z\tion <5% > 5% and < 10% >10%

Conductivity uS/cm <5% > 5% and < 15% >15%

pH s.u. <0.2 >0.2and <05 >0.5

Turbidity NTU <5% >5% and < 10% >10%

E-18
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

e 3

Stillwater Sciences

pg 3of 4

Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ OB L WwQ YESERVoIL €. 2ol
UnitID: __ 29\ b9zo
Sampling Event Date(s): 0 [23- 10)29

PRE-SAMPLING CALIBRATION

Dateand time _ /e /24 L@ Bo Name__ B Rucg Hryeu
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°0)
Cond (uS/cm @ 25¢°C) | 1,000 | 34 (oo ) /oo
Cond (uS/cm @ 25¢°C) | 10,000 5. 4y 942 o ove
DO (%) 12.54 43.5 43. b 20,2~~~/ Ry
DO (mg/L)* 17.5¢4 3. Q2 8.2 Check solubility table* Iy
pH4 pH4 8.5 | .13 4.0z 84 g ! L
pH 7 pH 7 '5.23 6. B 2 co “
pH 10 pH 10 9. /= lo. o @ lo-co
Turbidity ). 18, 2¢ (3.0 /2-7
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time /o/26 18! 1& Name_Broce HNrcd)
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ye; | Value Code?
°Q) Value e
Cond (uS/cm @ 25°C) | 1,000 | (7.98 | 11718 No &
Cond (uS/cm @ 25°C) | 10,000| 5. &) | 9899 [ a0 A
DO (%) /172372 | 98.9 o A 05,2 wmm ) M.
*DO (mg/L) 12.39 8 449 NO A Check solubility table* 0
pH4 pH4 |ig.28 q.01 ro A G .00 me )
pH 7 pH7 |18.32 | 4.4 po 4 (&)
pH 10 pH10 |[/8.35 | 49.9) No A
Turbidity 12.7 |li7.58 (3.5 o X
Turbidity
1See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen % . <5% >5% and < 10% >10%
saturation
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%

June 2017
Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

E-20

Upper American River Project
FERC Project No. 2101

C=5
Stillwater Sciences Pg A’ of _jt
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: LARP o RESERver A faw Zotle

UnitID: “1%9 LAG20

Sampling Event Date(s): _/¢/2% - /o bl S

PRE-SAMPLING CALIBRATION

Date and time /4’/2 7 L% Name AN TR
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°0)
Cond (uS/cm @ 25¢°C) | 1,000 /8.5Y4 Nes / ooo
Cond (uS/cm @ 25°C) | 10,000 18- 259 BYoo /¢ 020
DO (%) 143|938 93.2 108.0 wm )Ly
DO (mg/L)* 17.43 2.53 842 Check solubility table* A
pH4 pH4 1675 ¢. 05 H.o) S0 wa )l
pH 7 pH 7 5. 00 | .02 1.0 -
pH 10 pH 10 1543 9.90 j©. 02
Turbidity J2. 9 /7.8 3.4 /2.7
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time J¢ /27 =7 3o Name_ AAv RN e 4
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Code?
(°c) Value N
Cond (uS/cm @ 25°C) | 1,000 | /722 | |i15> no =
Cond (uS/cm @ 25°C) | 10,000| (7.@4 | 9992 | »e A
DO (%) a.24 | 465 | re & 28 .3 me/ K
*DO (mg/L) 14. 2y 2 a‘, No A Check solubility table* e
pH4 pH4 | /B.b7 | 3.97 | Mo A 8.8 ~z)C
pH 7 pH7 |ig.23 | b.as ~o A -
pH 10 pH10 ||18.53 |jo.cz | &a A
Turbidity 12.7 | 19.9) (2.7 ro A
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen 0 . <5% >5% and < 10% >10%
saturation
Conductivity uS/cm <5% >5% and < 15% >15%
pH Sills <0.2 >0.2and <0.5 >0.5
Turbidity NTU <5% >5% and < 10% >10%

June 2017
Water Quality Monitoring Report



Sacramento Municipal Utility District S M U DO
Upper American River Project

FERC Project No. 2101

Stillwater Sciences rg i_ of i
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __VHREe (V6 EWERINE &L Zolb

UnitID: __ X%\ b920o

Sampling Event Date(s): \ 1‘1 -\ {\\

PRE-SAMPLING CALIBRATION

Date and time L(rta % -co PH Name g €ULEIGH CRowE .
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/cm @ 25°C) | 1,000 \1-29 879 leco
Cond (uS/cm @ 25°C) | 10,000 1 -5 917 lo, 002
DO (%) \1.96 | Rgo.( e i L1 1 Loy .o m
DO (mg/L)* k—] 4% —2.59 .50 Check solubility table*
pH4 pH4 \1.e2 3.88% 4.00 7% ona)) L
pH 7 pH 7 15.95 9.03 ~.00 ¢
pH 10 pH 10 18 1o.\1 |10.02
Turbidity 129 \7.99 127 12-71
Turbidity

POST-SAMPLING CALIBRATION CHECK
Dateandtime _\\ [ Yioo @M Name KEUEILU L@ouwE

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes

Value | Temp Sampling | Yes Value Code? .

(°Q) Value sl

Cond (uS/cm @ 25°C) | 1,000 | |b.L5 | wo4 No @
Cond (uS/cm @ 25°C) | 10,000| \k-4S | 4290 | tso [2N
DO (%) \a.Ls | 93 .1 No B HZ2.5 ™
*DO (mg/L) 14 .S 8 .49 No & Check solubility table*
pH4 pH4 | 6.9k | 3499 | wo N B85 malL
pH7 pH7 [\qa-\A] L.4% | weo N K
pH 10 pH10 | \$.9¢ 4.9%5 | no 2
Turbidity \21| 2Z2.714] 125 | NO A
Turbidity

1 See Table 1

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

Parameter Units Accept Qualify Reject
i % 0, 0, 0, 0,
Dissolved oxygen R <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%

Ver (1172016

June 2017
Water Quality Monitoring Report
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SMUD
Sacramento Municipal Utility District

E-22

Upper American River Project
FERC Project No. 2101

&=
Stillwater Sciences Pg E of &
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ L BES OB RINERI\NE, FTiLL 2o\

UnitID:__ 45\ b42Zo

Sampling Event Date(s): W l a = W !“

PRE-SAMPLING CALIBRATION

Dateandtime __ \\ [4 L 25 &M Name_Kelle\otr CRauseE.
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°0)
Cond (uS/cm @ 25°C) | 1,000 22.23 | \221 lcoo
Cond (uS/cm @ 25°C) | 10,000 22.24| 8930 16, co
DO (%) 22.2%| 43.9 93.9 7129 pqn/th
DO (mg/L)* 22_16 8. \Wu 2.5 Check solubility table* ¥ Q
pH4 pH4 22-19 4.1 Yy.co 8.\ g/l
pH7 pH7 22.28 | b-90 .00 J
pH 10 pH 10 22.01 lo.to 10 .02
Turbidity 2.4 22 .92 w.23 |2.7
Turbidity

POST-SAMPLING CALIBRATION CHECK
Date and time __ 1\ !‘1 2:256H Name KEULEI 6 CR o

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes

Value | Temp Sampling | Yes Value Codet

°q) Value e

Cond (uS/cm @ 25°C) | 1,000 2.5 W7 No Q
Cond (uS/cm @ 25°C) | 10,000| 2\ 42| 98712 No [N
DO (%) 22.2| 593.3% No A -9 "
*DO (mg/L) 2242 Gl 2 No A Check solubility table*
pH4 pH4 | 24.28| 39% | wo [N &-lwwm/L
pH7 PH7 | 2t55] .4\ | o A =
pH 10 pH10 | 2\.93] 494 | No L
Turbidity 121 22.02] 2.\ N0 &
Turbidity
1 See Table 1

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

Parameter Units Accept Qualify Reject
0,
Dissolved oxygen i . <5% >5% and < 10% >10%
saturation
Conductivity uS/cm <5% >5% and < 15% >15%
pH S.u. <02 >0.2and < 0.5 »10:5
Turbidity NTU <5% >5%and < 10% >10%

June 2017
Water Quality Monitoring Report



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

@ SMUD

(2>
Stillwater Sciences pg é of &
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: __ V&R L (>0 R2WERINE € tl Z2olb
UnitID: __ Y%L 920
Sampling Event Date(s): \ ! 7 - u .} L
PRE-SAMPLING CALIBRATION
Dateand time __ L [ 1> T'eo Name_KEWEIEH CRoWME
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°Q)
Cond (uS/cm @ 25°C) | 1,000 2\ .23 o2 [fo=x=)
Cond (uS/cm @ 25°C) | 10,000 2\ .32 Qo118 lo, o0
DO (%) 2t271| 93.0 | 42.8 712 - paen ]
DO (mg/L)* 2427 &.22 Q.28 | Checksolubility table* 4
H4 pH4 24497 2.47 Y .co 23 g/l
pH7 pH7 215\ bdb | 7.00 o
pH 10 pH 10 2141 lo.lo lo.o2
Turbidity 129 2\.-37 4.4 12.9
Turbidity

Date and time __ W\

POST-SAMPLING CALIBRATION CHECK
. Name_KElWegi6n CRowE

kra,

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Ve; , | Value Code!
(°Q) Value o
Cond (uS/cm @ 25°C) | 1,000 | 2.4y >33 No xR
Cond (uS/cm @ 25°C) | 10,000| Z{.59Y 10,125 | No A
DO (%) 2049, a4.) | No A 7119 pan]
*DO (mg/L) 21 uq 8 '3‘ (XY A Check solubility table*
pH4 pH 4 2143 Y.00 | MO A 8-2 N%IL‘
pH7 PH7 | 2471 | L,-9L No [N
pH 10 pH10 | Z1-g17| 4 .99 ND A
Turbidity lza 2044 (2.9 No A
Turbidity
1 See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen i . <5% >5% and < 10% >10%
saturation

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%

June 2017
Water Quality Monitoring Report
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

G
Stillwater Sciences rg _4: of &
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: __ LBRL W& R WeRINE EALL 20olb

Unit ID: R4 (& 20

v

Sampling Event Date(s): 1t ! 1 — W ’Iu
PRE-SAMPLING CALIBRATION
Date and time __\\ ‘[ W biioam Name_KELLE(GH CR=LE
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
Q)
Cond (uS/cm @ 25¢°C) | 1,000 20.11 Ly \@c0o
Cond (uS/cm @ 25°C) | 10,000 20.L.3 | RssyH {0, 00
DO (%) Zo -sb| 3.9 i - X1 TG yop JHy
DO (mg/L)* 20.s51(, 8.5 8.-4o Check solubility table* ! (r
pH4 pH4 21.0) Y.03 H.00 B- Y mall
pH7 pH7 22U .62 b .qb .%o
pH 10 pH 10 20.8% 6.1 602
Turbidity V2 2o.82| 2L V 2y
Turbidity
POST-SAMPLING CALIBRATION CHECK
Date and time __\\ [ 1| &‘co €14 Name_KELLE(&6H CRowE
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Codel .
0 or No?
(°Q) Value
Cond (uS/cm @ 25°C) | 1,000 | 2t.49| w15 No KR
Cond (uS/cm @ 25°C) | 10,000 2V\.43| 10,034 | NO &
DO (%) 20.42] iee.L | ND N TLl-Y aaw]the]
*DO (mg/L) 20.93] g .aq S B | Checksolubility table*
pH4 pH4 | 20.30| Y.08 | wo N 2.2 ma]L
pH7 pH7 | 14.99] 7.02 | No A -
pH 10 pH10 | Zo.1® o0 - W\ No [
Turbidity z2a| 2436 (28 | No &
Turbidity
1See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen % . <5% >5% and < 10% >10%
saturation
Conductivity uS/cm <5% >5% and < 15% >15%
pH S.u. <02 >0.2and<0.5 >0.5
Turbidity NTU <5% > 5% and < 10% >10%

June 2017
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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
FERC Project No. 2101

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 27, 2016 CLS Work Order #: CZF0774
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 06/20/16 13:32.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

v/
\;—%7% J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 06/27/16 10:04
Stillwater Sciences Project: SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 /Task 0120.00 CLS Work Order # CZF0774
Berkeley, CA 94705 Project Manager: Maia Singer COC#:
CALIFORN]A MBORATORY ERVICES CHAIN OF CUSTODY CLS ID. NO.( JO/?% (| S |
Report To: E Cetik oy Mixnbar ANALYSIS REQUESTED | gromacken
Stillwater Sciences Destination Laboratory - = |m
2855 Telegraph Ave. Suite 400 Rancho Cordova @ B s EDF REPORT YES O o
N e &, B |=
Berkeley, CA 94705 CLS (916) 638-7301 o [ B8 e GLOBAL 1D
Projoct Manager 3249 Fitzgerald Road _f—; g;. E
Maia Singer maia@stillwatersci.com i BE| B L5 S
Project Name B liforaiatab mp s [< “FIELD CONDITIONS
| SMUD In situ and Bac-T Monitoring vnrliaahbin e B
["Sampled By g = =
[ oruer &l B
Tab Description [
Monitor seasonal bactenia levels 1 UARP reaches, w
[ Site Location UARP —— = TURNAROUND  SPECIAL
- ) TIMEINDAYS  INSTRUCTIONS |
i | oni SAMPLE FIELD CONTAINER |
‘ RaZs: | MUK IDENTIFICATION . ok | wo. | Toe | Y vie|sf s 1
fzoib 12 20Mi BiC - 12 - THE Sufice Wil 6% X X
| WO YEM Bhe - (3 - THE Surface water 6|y ¥ X |
| . BOC - (U -BCR Surface water 6 Y N X
20]lLe msm —l5-%c% Sorlace salcy 6 X ¥ X
L Surface water 6 X
| Surface water 6 X
| Surface water 6 x | INVOICETO:
Surface water 6 x| Stillwater Sciences
| Surfuce water 6 x| Same as abave
| Surface water 6 X
| Surface water 6 X | Project No. 500.20 Task
| = 012000
| Surface water 6 " X | QUOTER
SUSPECTED CONSTITUENTS [ SAMPLE RETENTION TIME PRESERVATIVES (1NHCL {3 = COLD
{2) HNO, (4)= HISO4
RELINQUISHED BY (Signature) PRINT NAME/COMPANY DATE/TIME RECEIVED BY (Signiture) PRINT NAMEACOMPANY
KEULEIGH CROWE Le[2o]lle
A . s ¢
RECEIVED AT LAB BY: P ! -4 CONDITIONS/COMMENTS;
SHIPFRD Y l = 'P/)G:\ O ws O oruer (O ;) AIRBILLA o
\_J - = o . a
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

F-4 June 2017
Water Quality Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

06/27/16 10:04

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:  SMUD In situ and Bac-T Monitoring
Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

CLS Work Order #: CZF0774

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-12-THR (CZF0774-01) Water Sampled: 06/20/16 10:30 Received: 06/20/16 13:32

E. Coli 1.0 1.0 MPN/100 1 CZ04412 06/20/16 06/21/16 SM9223
mL

Fecal Coliforms <1.8 18 " L CZ04417 " 06/23/16 SM 9221

BAC-13-THR (CZF0774-02) Water Sampled: 06/20/16 10:45 Received: 06/20/16 13:32

E. Coli <1 1.0 MPN/100 1 CZ04412  06/20/16 06/21/16 SM9223
mL

Fecal Coliforms <18 1.8 " " CZ04417 " 06/23/16 SM 9221

BAC-14-BCR (CZF0774-03) Water Sampled: 06/20/16 10:22 Received: 06/20/16 13:32

E. Coli <1 1.0 MPN/100 1 CZ0M4412  06/20/16 06/21/16 SM9223
mL

Fecal Coliforms 2.0 18 " " CZ04417 " 06/23/16 SM 9221

BAC-15-SCR (CZF0774-04) Water Sampled: 06/20/16 12:05 Received: 06/20/16 13:32

E. Coli <1 1.0 MPN/100 1 CZ04412  06/20/16 06/21/16 SM9223
mL

Fecal Coliforms <1.8 18 i L CZ04417 " 06/23/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510



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

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 06/27/16 10:04
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZF0774
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8

BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

June 2017
Water Quality Monitoring Report



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

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 28, 2016 CLS Work Order #: CZF0863
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 06/21/16 13:46.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
\;r%fb J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

Sacramento Municipal Utility District
Upper American River Project

CALIFORNIA LLABORATORY SERVICES

Page 1 of 3

FERC Project No. 2101

06{28/16 15:45

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

SMUD In situ and Bac-T Monitoring
Project Number: 500.20 / Task 0120.00
Project Manager: Maia Singer

CoC#

CLS Work Order # CZF0863

cLs n.No._CAFo%©3

(CALIFORNIA. ] ABORATORY S ERVICES CHAIN OF CUSTODY 9
" . lient Job Numb:
Report o AR ANALYSIS RBQUESTED | cromencsin
Stillwater Sciences Destination Laboratory - = [ E
j i : Cord o | :DF REPORT i
2855 Telegrapl Ave, Suitc 400 Rencho/tordovs 3| B3 EDFREPORT YES O v
Berkeley, CA 94705 E] CLS (916) 638-7301 '§ el GLOBAL ID,
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

) SMUD

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3 06/28/16 15:45
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZF0863
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-5-GCR (CZF0863-01) Water Sampled: 06/21/16 10:29 Received: 06/21/16 13:46

E. Coli 3.1 1.0 MPN/100 1 CZ04464 06/21/16 06/22/16 SM9223
mL
Fecal Coliforms <1.8 18 u L CZ04466  06/21/16 06/24/16 SM 9221

BAC-6-GCR (CZF0863-02) Water Sampled: 06/21/16 10:48 Received: 06/21/16 13:46

E. Coli <1 1.0 MPN/100 1 CZ04464  06/21/16 06/22/16 SM9223
mL
Fecal Coliforms <1.8 1.8 u U CZ04466 06/21/16 06/24/16 SM 9221

BAC-7-UVR (CZF0863-03) Water Sampled: 06/21/16 12:05 Received: 06/21/16 13:46

E. Coli 8.6 1.0  MPN/100 1 CZ04464 06/21/16 06/22/16 SM9223
mL
Fecal Coliforms 13 1.8 " L CZ04465 06/21/16 06/24/16 SM 9221

BAC-8-UVR (CZF0863-04) Water Sampled: 06/21/16 12:00 Received: 06/21/16 13:46

E. Coli <1 1.0  MPN/100 1 CZ04464 06/21/16 06/22/16 SM9223
mL
Fecal Coliforms <1.8 18 " »” CZ04465 06/21/16 06/24/16 SM 9221

BAC-9-UVR (CZF0863-05) Water Sampled: 06/21/16 11:00 Received: 06/21/16 13:46

E. Coli <1 1.0 MPN/100 1 CZ04464  06/21/16 06/22/16 SM9223
mL
Fecal Coliforms <1.8 18 " " CZ04465  06/21/16 06/24/16 SM 9221

BAC-10-UVR (CZF0863-06) Water Sampled: 06/21/16 11:16 Received: 06/21/16 13:46

E. Coli 1.0 1.0 MPN/100 1 CZ04464 06/21/16 06/22/16 SM9223
mL
Fecal Coliforms 4.5 18 " " CZ04465 06/21/16 06/24/16 SM 9221

BAC-11-JR (CZF0863-07) Water Sampled: 06/21/16 10:30 Received: 06/21/16 13:46

E. Coli 5.3 1.0 MPN/100 1 CZ04464 06/21/16 06/22/16 SM9223
mL
Fecal Coliforms 7.8 1.8 " " CZ04465 06/21/16 06/24/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

June 2017 F-9
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 06/28/16 15:45
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZF0863
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-10 June 2017

Water Quality Monitoring Report



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

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 05, 2016 CLS Work Order #: CZF1118
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 06/27/16 16:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

M.
\;’«:ES,7LJ€t7

James Liang, Ph.D.

Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report
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SMUD

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

CALIFORNIA LABORATORY SERVICES

F'age 10f3 07051612:01
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

07/05/16 12:01

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:  SMUD In situ and Bac-T Monitoring
CLS Work Order #: CZF1118

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-12-THR (CZF1118-01) Water Sampled: 06/27/16 14:45 Received: 06/27/16 16:30

E. Coli 1.0 1.0 MPN/100 1 CZ04625 06/27/16 06/28/16 SM9223
mL

Fecal Coliforms 2.0 18 " o CZ04626 06/27/16 06/30/16 SM 9221

BAC-13-IHR (CZF1118-02) Water Sampled: 06/27/16 14:30 Received: 06/27/16 16:30

E. Coli 3.1 1.0 MPN/100 1 CZ04625 06/27/16 06/28/16 SM9223
mL

Fecal Coliforms 2.0 18 " t CZ04626 06/27/16 06/30/16 SM 9221

BAC-14-BCR (CZF1118-03) Water Sampled: 06/27/16 12:30 Received: 06/27/16 16:30

E. Coli 2.0 1.0 MPN/100 1 CZ04625 06/27/16 06/28/16 SM9223
mL

Fecal Coliforms 7.8 1.8 " " CZ04626 06/27/16 06/30/16 SM 9221

BAC-15-SCR (CZF1118-04) Water Sampled: 06/27/16 13:30 Received: 06/27/16 16:30

E. Coli 1.0 1.0 MPN/100 L CZ04625 06/27/16 06/28/16 SM9223
mL

Fecal Coliforms <1.8 18 " " CZ04626  06/27/16 06/30/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510

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

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/05/16 12:01
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZF1118
Berkeley, CA 94705 Project Manager: Maia Singer COC#:
Notes and Definitions
BT-4 <1.8
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-14 June 2017

Water Quality Monitoring Report



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

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 06, 2016 CLS Work Order #: CZF1160
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 06/28/16 13:38.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
»—%795 J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 0706/16 13:50
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

07/06/16 13:50

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:
Project Number: 500.20 / Task 0120.00
Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring
CLS Work Order #: CZF1160
COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-5-GCR (CZF1160-01) Water Sampled: 06/28/16 09:30 Received: 06/28/16 13:38

E. Coli 18.5 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms 17 1.8 * " CZ04655 " 07/01/16 SM 9221

BAC-6-GCR (CZF1160-02) Water Sampled: 06/28/16 09:40 Received: 06/28/16 13:38

E. Coli 35.9 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms 33 1.8 " " CZ04655 n 07/01/16 SM 9221

BAC-7-UVR (CZF1160-03) Water Sampled: 06/28/16 10:25 Received: 06/28/16 13:38

E. Coli <1 1.0  MPN/100 1 CZ04652  06/28/16 06/29/16 SM9223
mL

Fecal Coliforms <18 18 " L CZ04656 " 07/01/16 SM 9221

BAC-8-UVR (CZF1160-04) Water Sampled: 06/28/16 10:05 Received: 06/28/16 13:38

E. Coli 9.7 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms <1.8 18 " " CZ04656 " 07/01/16 SM 9221

BAC-9-UVR (CZF1160-05) Water Sampled: 06/28/16 11:20 Received: 06/28/16 13:38

E. Coli 1.0 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms <1.8 18 " " CZ04656 " 07/01/16 SM 9221

BAC-10-UVR (CZF1160-06) Water Sampled: 06/28/16 10:45 Received: 06/28/16 13:38

E. Coli 3.0 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms <1.8 18 " " CZ04656 " 07/01/16 SM 9221

BAC-11-JR (CZF1160-07) Water Sampled: 06/28/16 11:45 Received: 06/28/16 13:38

E. Coli 6.2 1.0 MPN/100 1 CZ04652 06/28/16 06/29/16 SM9223
mL

Fecal Coliforms 4.0 18 " " CZ04656 n 07/01/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017
Water Quality Monitoring Report

www.californialab.

com

916-638-7301

Fax: 916-638-4510
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@ SMUD
Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 07/06/16 13:50
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZF1160
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-18 June 2017

Water Quality Monitoring Report



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

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 12, 2016 CLS Work Order #: CZG0101
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/05/16 15:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
»—%795 J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3

071216 12:39

Stillwater Sciences
2855 Telegraph five,, Suite 400

Project

Project Number: 50020 / Task 012000

SMUD In situ and Bac-T Monitoring
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Berkeley, C.4 94705 Project Manager: MaiaSinger COC #
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CA DOHS ELAP Accreditation/R egistration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3 07/12/16 12:39
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0101
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-15-SCR (CZG0101-01) Water Sampled: 07/05/16 10:30 Received: 07/05/16 15:30

E. Coli 12.0 1.0 MPN/100 1 CZ04828 07/05/16 07/06/16 SM9223
mL
Fecal Coliforms 17 18 L " CZ04831 07/05/16 07/08/16 SM 9221

BAC-14-BCR (CZG0101-02) Water Sampled: 07/05/16 11:35 Received: 07/05/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ04828  07/05/16 07/06/16 SM9223
mL
Fecal Coliforms <1.8 1.8 u " CZ04831 07/05/16 07/08/16 SM 9221

BAC-13-THR (CZG0101-03) Water Sampled: 07/05/16 13:15 Received: 07/05/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ04828 07/05/16 07/06/16 SM9223
mL
Fecal Coliforms 2.0 1.8 " v CZ04831 07/05/16 07/08/16 SM 9221

BAC-12-THR (CZG0101-04) Water Sampled: 07/05/16 13:30 Received: 07/05/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ04828 07/05/16 07/06/16 SM9223
mL
Fecal Coliforms 4.5 18 " " CZ04831 07/05/16 07/08/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/12/16 12:39
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0101
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8

BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 13, 2016 CLS Work Order #: CZG0162
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/06/16 13:20.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
M.
y%fb J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3

07/13/1615:14

Stillwater Sciences
2855 Telegraph Ave, Suite 400
Berkeley, C 494705

Project:

Project IManager: MaiaSinger

SMUD In situ and Bac-T Menitoring
ProjectNumber: 500.20 / Task 0120.00

COC #

CLS Work Order # CZG0162

CAL]FORNIA ]J\BORATORY Smwlcus CHAIN OF CUSTODY

CLS 1D, No, (-0 @

“Trent Jub Nusih B i
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/ .‘ = (=N =
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SINIPED BY: 0 Fl:l';%\‘)a_-b ves [ omur /320 {/’2‘} AIRBILL
} =
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

) SMUD

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3 07/13/16 15:14
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0162
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-5-GCR (CZG0162-01) Water Sampled: 07/06/16 09:55 Received: 07/06/16 13:20

E. Coli <1 1.0 MPN/100 il CZ04845  07/06/16 07/07/16 SM9223
mL
Fecal Coliforms 11 18 " " CZ04853 " 07/09/16 SM 9221

BAC-6-GCR (CZG0162-02) Water Sampled: 07/06/16 10:15 Received: 07/06/16 13:20

E. Coli 10.9 1.0 MPN/100 1 CZ04845 07/06/16 07/07/16 SM9223
mL
Fecal Coliforms 4.5 18 " & CZ04853 " 07/09/16 SM 9221

BAC-7-UVR (CZG0162-03) Water Sampled: 07/06/16 09:10 Received: 07/06/16 13:20

E. Coli <1 1.0 MPN/100 i CZ04845  07/06/16 07/07/16 SM9223
mL
Fecal Coliforms <1.8 1.8 L " CZ04854 " 07/09/16 SM 9221

BAC-8-UVR (CZG0162-04) Water Sampled: 07/06/16 09:30 Received: 07/06/16 13:20

E. Coli <1 1.0 MPN/100 1 CZ04845  07/06/16 07/07/16 SM9223
mL
Fecal Coliforms <1.8 18 v " CZ04854 " 07/09/16 SM 9221

BAC-9-UVR (CZG0162-05) Water Sampled: 07/06/16 11:05 Received: 07/06/16 13:20

E. Coli 1.0 1.0  MPN/100 X CZ04845 07/06/16 07/07/16 SM9223
mL
Fecal Coliforms 2.0 18 " " CZ04854 LU 07/09/16 SM 9221

BAC-10-UVR (CZG0162-06) Water Sampled: 07/06/16 10:35 Received: 07/06/16 13:20

E. Coli <1 1.0 MPN/100 1 CZ04845  07/06/16 07/07/16 SM9223
mL
Fecal Coliforms <18 1.8 " " CZ04854 " 07/09/16 SM 9221

BAC-11-JR (CZG0162-07) Water Sampled: 07/06/16 11:35 Received: 07/06/16 13:20

E. Coli 21.6 1.0 MPN/100 1 CZ04845 07/06/16 07/07/16 SM9223
mL
Fecal Coliforms 23 18 " " CZ04854 v, 07/09/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/13/16 15:14
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0162
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-26 June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 18, 2016 CLS Work Order #: CZG0423
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/11/16 15:20.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

.
k,%f. J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 071816 11:46
Stllwater Sciences Project  SMUD In situ and Bae-T Monitoring
2855 Telegraph five., Suite 400 ProjectNumber: 500.20 f Task 0120.00 CLS Work Order # CZG0413
Berkeley, C 4 94705 Project Manager: MaiaSinger COC #
(CALIFORNIA [ ABORATORY §ERVICIS CHAINOF CUSTODY  CLS 1D, NO, C2e 25 _of_)
Report To: st M Nieer ANALYSIS REQUESTED | gromacken
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SIIPPED BY: l Oveory O wes O omen (/r 7 ] ADRBILLY
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

07/18/16 11:46

) SMUD

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:  SMUD In situ and Bac-T Monitoring
Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

CLS Work Order #: CZG0423

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
BAC-12-THR (CZG0423-01) Water Sampled: 07/11/16 13:20 Received: 07/11/16 15:20

E. Coli 1.0 1.0 MPN/100 34 CZ04967 07/11/16 07/12/16 SM9223
Fecal Coliforms <1.8 18 mL C CZ04969 " 07/14/16 SM 9221
BAC-13-THR (CZG0423-02) Water Sampled: 07/11/16 13:35 Received: 07/11/16 15:20

E. Coli <1 1.0 MPN/100 1 CZM967  07/11/16 07/12/16 SM9223
Fecal Coliforms 4.5 18 m"L 2 CZ04969 " 07/14/16 SM 9221
BAC-14-BCR (CZG0423-03) Water Sampled: 07/11/16 12:00 Received: 07/11/16 15:20

E. Coli 6.3 1.0 MPN/100 1 CZ04967 07/11/16 07/12/16 SM9223
Fecal Coliforms 94 1.8 m'L " CZ04969 " 07/14/16 SM 9221
BAC-15-SCR (CZG0423-04) Water Sampled: 07/11/16 10:50 Received: 07/11/16 15:20

E. Coli 2.0 1.0 MPN/100 1 CZ04967 07/11/16 07/12/16 SM9223
Fecal Coliforms 49 18 n‘:'L o CZ04969 " 07/14/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/18/16 11:46
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0423
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-30 June 2017
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 19, 2016 CLS Work Order #: CZG0467
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/12/16 13:45.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

.
»—%795 J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

F'age 10f3 071916 12:42
Stillwater Sciences Project  SMUD In situ and Bac-T Meonitaring
2855 Telegraph Ave,, Suite 400 Project Number: 50020 / Task 0120.00 CLS Work Order #: CZG0467
Berkeley, C4 94705 Project Manager: MaaSinger COC #
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

07/18/16 11:46

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:  SMUD In situ and Bac-T Monitoring
CLS Work Order #: CZG0423

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-12-THR (CZG0423-01) Water Sampled: 07/11/16 13:20 Received: 07/11/16 15:20

E. Coli 1.0 1.0 MPN/100 1 CZ04967 07/11/16 07/12/16 SM9223
mL

Fecal Coliforms <1.8 18 Y " CZ04969 " 07/14/16 SM 9221

BAC-13-THR (CZG0423-02) Water Sampled: 07/11/16 13:35 Received: 07/11/16 15:20

E. Coli <1 1.0 MPN/100 1 CZ04967  07/11/16 07/12/16 SM9223
mL

Fecal Coliforms 4.5 18 " " CZ04969 m 07/14/16 SM 9221

BAC-14-BCR (CZG0423-03) Water Sampled: 07/11/16 12:00 Received: 07/11/16 15:20

E. Coli 6.3 1.0  MPN/100 1 CZ04967 07/11/16 07/12/16 SM9223
mL

Fecal Coliforms 94 18 " " CZ04969 " 07/14/16 SM 9221

BAC-15-SCR (CZG0423-04) Water Sampled: 07/11/16 10:50 Received: 07/11/16 15:20

E. Coli 2.0 1.0 MPN/100 1 CZ04967 07/11/16 07/12/16 SM9223
mL

Fecal Coliforms 49 18 " o CZ04969 " 07/14/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/18/16 11:46
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0423
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
F-34 June 2017

Water Quality Monitoring Report



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

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 19, 2016 CLS Work Order #: CZG0467
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/12/16 13:45.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

.
k,%f. J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 10f3 071916 12:42
Stllwater Sciences Project  SMUD In situ and Bae-T Menitoring
2855 Telegraph Ave., Suite 400 ProjectNumber: 50020 f Task 012000 CLS Work Order #: CZG0467
Berkeley, C4 94705 Project Manager: MaaSinger COC #
(CALIFORNIA JABORATORY §ERVICES CHAINOF CUSTODY  CLSID,NO, CIALONG [ (o)
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

07/19/16 12:42

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring

CLS Work Order #: CZG0467

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-5-GCR (CZG0467-01) Water Sampled: 07/12/16 09:45 Received: 07/12/16 13:45

E. Coli 2.0 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms 2.0 1.8 " i CZ05012 07/12/16 07/15/16 SM 9221

BAC-6-GCR (CZG0467-02) Water Sampled: 07/12/16 10:40 Received: 07/12/16 13:45

E. Coli 52 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms 4.5 18 " " CZ05012 07/12/16 07/15/16 SM 9221

BAC-7-UVR (CZG0467-03) Water Sampled: 07/12/16 09:00 Received: 07/12/16 13:45

E. Coli <1 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms <1.8 1.8 " " CZ05013 07/12/16 07/15/16 SM 9221

BAC-8-UVR (CZG0467-04) Water Sampled: 07/12/16 09:20 Received: 07/12/16 13:45

E. Coli <1 1.0  MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms <18 18 " " CZ05013  07/12/16 07/15/16 SM 9221

BAC-9-UVR (CZG0467-05) Water Sampled: 07/12/16 11:30 Received: 07/12/16 13:45

E. Coli 2.0 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms 4.5 1.8 " " CZ05013 07/12/16 07/15/16 SM 9221

BAC-10-UVR (CZG0467-06) Water Sampled: 07/12/16 11:00 Received: 07/12/16 13:45

E. Coli 1.0 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms <1.8 18 " v CZ05013  07/12/16 07/15/16 SM 9221

BAC-11-JR (CZG0467-07) Water Sampled: 07/12/16 11:50 Received: 07/12/16 13:45

E. Coli 21.6 1.0 MPN/100 1 CZ05009 07/12/16 07/13/16 SM9223
mL

Fecal Coliforms 17 18 " " CZ05013 07/12/16 07/15/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017
Water Quality Monitoring Report
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/19/1612:42
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0467
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA95742

July 25, 2016 CLS Work Order #: CZG0763
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/18/16 16:10.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
»—%/# J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

Sacramento Municipal Utility District

Upper American River Project

CALIFORNIA LABORATORY SERVICES

Page 1 of 3

FERC Project No. 2101

072516 14:.04

Stillwater Saences
2855 Telegraph fwe., Suite 400

Project:
ProjectNumber: 50020 /Task 012000

SMUD In situ and Bac-T Maritoring
CLS Work Order # CZG0763

Berkeley, C 494705 Project Manager: MaiaSinger COC #
CAL]FORNIA LABORA’I‘ORY Sm{wc]zs CHAIN OF CUSTODY CLS I, NO,_ (A0 (03 (o)
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

07/25/16 14:04

) SMUD

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:  SMUD In situ and Bac-T Monitoring
CLS Work Order #: CZG0763

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
BAC-12-THR (CZG0763-01) Water Sampled: 07/18/16 14:15 Received: 07/18/16 16:10

E. Coli <1 1.0 MPN/100 1 CZ05154  07/18/16 07/19/16 SM9223
Fecal Coliforms <1.8 1.8 m"L " CZ05156 " 07/21/16 SM 9221
BAC-13-THR (CZG0763-02) Water Sampled: 07/18/16 14:00 Received: 07/18/16 16:10

E. Coli 2.0 1.0 MPN/100 1 CZ05154 07/18/16 07/19/16 SM9223
Fecal Coliforms <1.8 18 “'I'L L CZ05156 " 07/21/16 SM 9221
BAC-14-BCR (CZG0763-03) Water Sampled: 07/18/16 12:25 Received: 07/18/16 16:10

E. Coli 1.0 1.0 MPN/100 1 CZ05154 07/18/16 07/19/16 SM9223
Fecal Coliforms 4.0 18 m"L " CZ05156 " 07/21/16 SM 9221
BAC-15-SCR (CZG0763-04) Water Sampled: 07/18/16 11:05 Received: 07/18/16 16:10

E. Coli 2.0 1.0 MPN/100 1 CZ05154 07/18/16 07/19/16 SM9223
Fecal Coliforms 4.5 1.8 H:’L " CZ05156 " 07/21/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017
Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 07/25/16 14:04
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0763
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

July 26, 2016 CLS Work Order # CZG0800
COC #:

Maia Singer

Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 07/19/16 13:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
w J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 0726/1612:38
Stllwater Sciences Project  SMUD In situ and Bae-T Monitoring
2855 Telegraph five., Suite 400 ProjectNumber: 500.20 f Task 0120.00 CLS Work Order # CZG0800
Berkeley, C 4 94705 Project Manager: MaiaSinger COC #
(CALIFORNIA JABORATORY SERVICES CHAINOF CUSTODY  CLSID.NO. C74 08D T
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

07/26/16 12:38

) SMUD

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring

CLS Work Order #: CZG0800

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
BAC-5-GCR (CZG0800-01) Water Sampled: 07/19/16 09:50 Received: 07/19/16 13:30
E. Coli 6.3 1.0 MPN/100 1 CZ05194 07/19/16 07/20/16 SM9223
Fecal Coliforms 6.8 18 “% " CZ05196 " 07/22/16 SM 9221
BAC-6-GCR (CZG0800-02) Water Sampled: 07/19/16 10:15 Received: 07/19/16 13:30
E. Coli <1 1.0 MPN/100 1 CZ05194  07/19/16 07/20/16 SM9223
Fecal Coliforms <1.8 18 mL L CZ05196 " 07/22/16 SM 9221
BAC-7-UVR (CZG0800-03) Water Sampled: 07/19/16 08:50 Received: 07/19/16 13:30
E. Coli <1 1.0 MPN/100 1 CZ05194  07/19/16 07/20/16 SM9223
Fecal Coliforms 2.0 18 mL L CZ05195 " 07/22/16 SM 9221
BAC-8-UVR (CZG0800-04) Water Sampled: 07/19/16 09:15 Received: 07/19/16 13:30
E. Coli <1 1.0 MPN/100 i CZ05194  07/19/16 07/20/16 SM9223
Fecal Coliforms <1.8 18 mL " CZ05195 " 07/22/16 SM 9221
BAC-9-UVR (CZG0800-05) Water Sampled: 07/19/16 11:05 Received: 07/19/16 13:30
E. Coli <1 1.0 MPN/100 1 CZ05194  07/19/16 07/20/16 SM9223
Fecal Coliforms 2.0 1.8 mL L CZ05195 " 07/22/16 SM 9221
BAC-10-UVR (CZG0800-06) Water Sampled: 07/19/16 10:40 Received: 07/19/16 13:30
E. Coli <1 1.0  MPN/100 1 CZ05194  07/19/16 07/20/16 SM9223
Fecal Coliforms 11 18 mL m CZ05195 " 07/22/16 SM 9221
BAC-11-JR (CZG0800-07) Water Sampled: 07/19/16 11:40 Received: 07/19/16 13:30
E. Coli 8.6 1.0 MPN/100 1 CZ05194 07/19/16 07/20/16 SM9223
Fecal Coliforms <18 18 mL " CZ05195 " 07/22/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017
Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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= Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 0of 3 07/26/16 12:38
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZG0800
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8

BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA95742

August 30, 2016 CLS Work Order #: CZH1100
COC #:

Maia Singer
Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 08/23/16 16:00.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
\;r%fb J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 08/30/16 12:40
Stllwater Sciences Project  SMUD In situ and Bae-T Mortoring
2855 Telegraph fxve., Suite 400 ProjectNumber: 500.20 / Task 0120.00 CLS Work Order # CZH1100
Berkeley, C 494705 Project Manager: MaiaSinger COC #
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

08/30/16 12:40

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring

CLS Work Order #: CZH1100

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
BAC-1-BI (CZH1100-01) Water Sampled: 08/23/16 11:00 Received: 08/23/16 16:00

E. Coli <1 1.0 MPN/100 1 CZ06144  08/23/16 08/24/16 SM9223
Fecal Coliforms <1.8 18 mL i CZ06145 " 08/26/16 SM 9221
BAC-2-BI (CZH1100-02) Water Sampled: 08/23/16 12:05 Received: 08/23/16 16:00

E. Coli <1 1.0 MPN/100 1 CZ06144 08/23/16 08/24/16 SM9223
Fecal Coliforms <1.8 1.8 mL U CZ06145 " 08/26/16 SM 9221
BAC-3-LL (CZH1100-03) Water Sampled: 08/23/16 14:20 Received: 08/23/16 16:00

E. Coli <1 1.0  MPN/100 1 CZ06144  08/23/16 08/24/16 SM9223
Fecal Coliforms <1.8 1.8 mL L CZ06145 " 08/26/16 SM 9221
BAC-4-LL (CZH1100-04) Water Sampled: 08/23/16 13:55 Received: 08/23/16 16:00

E. Coli <1 1.0 MPN/100 1 CZ06144  08/23/16 08/24/16 SM9223
Fecal Coliforms <1.8 18 mL " CZ06145 " 08/26/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 08/30/16 12:40
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZH1100
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA95742

September 07, 2016 CLS Work Order #: CZH1347
COC #

Maia Singer

Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 08/30/16 16:19.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
k,%f. J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 0of 3 090716 13:42
Stllwater Scences Project  SMUD In situ and Bac-T Maritoring
2855 Telegraph fwve., Suite 400 ProjectNumber: 500.20 f Task 0120.00 CLS Work Order # CZHI1347
Berkeley, C 494705 Project Manager: MaiaSinger COC #
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

09/07/16 13:42

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring
CLS Work Order #: CZH1347
COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
BAC-1-BI (CZH1347-01) Water Sampled: 08/30/16 10:00 Received: 08/30/16 16:19

E. Coli <1 1.0 MPN/100 1 CZ06341  08/30/16 08/31/16 SM9223
Fecal Coliforms <1.8 18 mL " CZ06337 " 09/02/16 SM 9221
BAC-2-BI (CZH1347-02) Water Sampled: 08/30/16 10:30 Received: 08/30/16 16:19

E. Coli <1 1.0 MPN/100 1 CZ06341  08/30/16 08/31/16 SM9223
Fecal Coliforms 4.5 18 m'L 8 CZ06337 " 09/02/16 SM 9221
BAC-3-LL (CZH1347-03) Water Sampled: 08/30/16 14:00 Received: 08/30/16 16:19

E. Coli <1 1.0  MPN/100 1 CZ06341 08/30/16 08/31/16 SM9223
Fecal Coliforms <1.8 18 mL . CZ06337 " 09/02/16 SM 9221
BAC-4-LL (CZH1347-04) Water Sampled: 08/30/16 13:45 Received: 08/30/16 16:19

E. Coli <1 1.0 MPN/100 1 CZ06341  08/30/16 08/31/16 SM9223
Fecal Coliforms <1.8 18 mL - CZ06337 " 09/02/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

Water Quality Monitoring Report

CA DOHS ELAP Accreditation/Registration Number 1233

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 09/07/16 13:42
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZH1347
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

June 2017

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA95742

September 13, 2016 CLS Work Order #: CZI0188
COC #

Maia Singer

Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 09/06/16 16:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
k,%f. J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report

@ SMUD
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 09/13/16 1330
Stillwater Scences Project  SMUD In situ and Bac-T Monitoring
2855 Telegraph fxve., Suite 400 ProjectNumber: 500.20 / Task 0120.00 CLS Work Order #: CZI0188
Berkeley, CA94705 Project Manager: MMalaSinger COC #
(CALIFORNIA JABORATORY § ERVICES CHAINOF CUSTODY  CLSID.NO. Czzo183 43
. i N
Report To: gﬂ: Jr‘:-l:L ul:r;m ANALYSIS REQUESTED | GeGTRACKER
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2855 Telegraph Ave. Suite 400 Raneho Conlava. 2 EDFREPORT VES X0
Berkeley, CA 94705 E CLS (916) 6387301 = GLOBALID,
Trojeet Naragsr 3249 Fitzgerald Road : |8
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Traject Nane e P FIELD CONDITIONS:
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 2 of 3

09/13/16 13:30

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Manager: Maia Singer

Project:  SMUD In situ and Bac-T Monitoring
Project Number: 500.20 / Task 0120.00

CLS Work Order #: CZI0188

COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes
VARP-BAC-1-B1 (CZI0188-01) Water Sampled: 09/06/16 10:00 Received: 09/06/16 16:30
E. Coli 1.0 1.0 MPN/100 1 CZ06505 09/06/16 09/07/16 SM9223

mL
Fecal Coliforms <1.8 18 L i CZ06507 " 09/09/16 SM 9221 A-COM
VARP-BAC-2-B1 (CZI0188-02) Water Sampled: 09/06/16 10:20 Received: 09/06/16 16:30
E. Coli <1 1.0 MPN/100 1 CZ06505  09/06/16 09/07/16 SM9223

mL
Fecal Coliforms <1.8 1.8 " U CZ06507 " 09/09/16 SM 9221
VARP-BAC-3-LL (CZI0188-03) Water Sampled: 09/06/16 14:08 Received: 09/06/16 16:30
E. Coli <1 1.0  MPN/100 1 CZ06505  09/06/16 09/07/16 SM9223

mL
Fecal Coliforms <1.8 1.8 u L CZ06507 " 09/09/16 SM 9221
VARP-BAC-4-LL (CZ10188-04) Water Sampled: 09/06/16 13:52 Received: 09/06/16 16:30
E. Coli <1 1.0 MPN/100 1 CZ06505  09/06/16 09/07/16 SM9223

mL
Fecal Coliforms 2.0 18 " " CZ06507 " 09/09/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

June 2017

CA DOHS ELAP Accreditation/Registration Number 1233

Water Quality Monitoring Report

www.californialab.com

916-638-7301

Fax: 916-638-4510
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@ SMUD
= Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 3 09/13/16 13:30
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZI0188
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions
BT4a <1.8
BT-4 <1

A-COM Setup one-minute outside of recommended holding time.

DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

June 2017

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 21, 2016 CLS Work Order #: CZI0576
COC #:

Maia Singer

Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 09/14/16 15:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,

.
k,%f. J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Water Quality Monitoring Report
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SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 1 0f 4 0921161523
Stllwater Sciences Project  SMUD In situ and Bae-T Monitoring
2855 Telegraph five., Suite 400 ProjectNumber: 500.20 f Task 0120.00 CLS Work Order #: CZI05T6
Berkeley, C4 94705 Project Manager: MMalaSinger COC #
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 4 09/21/16 15:23
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZI0576
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Batch Prepared Analyzed Method Notes

BAC-1-BI (CZI0576-01) Water Sampled: 09/14/16 09:05 Received: 09/14/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ06744  09/14/16 09/16/16 SM9223
mL
Fecal Coliforms <1.8 18 L i CZ06748  09/14/16 09/17/16 SM 9221 A-COM

BAC-2-BI (CZ10576-02) Water Sampled: 09/14/16 09:30 Received: 09/14/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ06744  09/14/16 09/16/16 SM9223
mL
Fecal Coliforms <1.8 18 L L CZ06748 09/14/16 09/17/16 SM 9221 A-COMa

BAC-3-LL (CZI0576-03) Water Sampled: 09/14/16 13:25 Received: 09/14/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ06744  (9/14/16 09/16/16 SM9223
mL
Fecal Coliforms <18 18 v 2 CZ06748  09/14/16 09/17/16 SM 9221

BAC-4-LL (CZ10576-04) Water Sampled: 09/14/16 13:10 Received: 09/14/16 15:30

E. Coli <1 1.0 MPN/100 1 CZ06744 09/14/16 09/16/16 SM9223
mL
Fecal Coliforms <1.8 18 " L CZ06748 09/14/16 09/17/16 SM 9221

CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

June 2017 F-61
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@ SMUD
=~ Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LLABORATORY SERVICES

Page 3 of 4 09/21/1615:23

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZ10576
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Microbiological Parameters by APHA Standard Methods - Quality Control

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch CZ06744 - General
Blank (CZ06744-BLK1) Prepared: 09/15/16 Analyzed: 09/16/16
Total Coliforms ND 1.0 MPN/100 mL
E. Coli ND 1.0 "

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

F-62 June 2017
Water Quality Monitoring Report



Sacramento Municipal Utility District ‘// ,_\\‘ M D@
Upper American River Project N\_

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 4 of 4 09/21/16 15:23
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZI0576
Berkeley, CA 94705 Project Manager: Maia Singer COC #:

Notes and Definitions
BT-4a <1.8
BT-4 <1
A-COMa  Prepared one-minute outside of hold time.

A-COM Prepared 26-minutes outside of hold time.

DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
June 2017 F-63
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@ SMUD
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 27, 2016 CLS Work Order #: CZI0814
COC #:

Maia Singer

Stillwater Sciences

2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the laboratory on 09/20/16 16:07.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely,
.
9%/7% J @
James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

June 2017
Water Quality Monitoring Report



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

@ SMUD

CALIFORNIA LABORATORY SERVICES

Page 1 of 3 092716 11:57
Stillwater Sciences Project  SMUD In situ andBac-T Monitaring
2855 Telegraph Ave., Suite 400 ProjectNumber: 500.20 f Task 0120.00 CLS Work Order # CZI0814
Berkeley, C4 94705 Project Manager: MaiaSinger COC #
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Page 2 of 3

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

09/27/16 11:57

Stillwater Sciences
2855 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project:

Project Number: 500.20 / Task 0120.00

Project Manager: Maia Singer

SMUD In situ and Bac-T Monitoring

CLS Work Order #: CZI0814
COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
BAC-1-B1 (CZI0814-01) Water Sampled: 09/20/16 09:45 Received: 09/20/16 16:07

E. Coli <1.0 1.0 MPN/100 it CZ06906  09/20/16 09/21/16 SM9223
Fecal Coliforms <18 18 mL " CZ06912 " 09/23/16 SM 9221
BAC-2-B1 (CZI0814-02) Water Sampled: 09/20/16 09:20 Received: 09/20/16 16:07

E. Coli <1.0 1.0 MPN/100 1 CZ06906  09/20/16 09/21/16 SM9223
Fecal Coliforms <1.8 18 mL " CZ06912 " 09/23/16 SM 9221
BAC-3-LL (CZI0814-03) Water Sampled: 09/20/16 13:40 Received: 09/20/16 16:07

E. Coli <1.0 1.0 MPN/100 1 CZ06906  09/20/16 09/21/16 SM9223
Fecal Coliforms <1.8 18 mL L CZ06912 " 09/23/16 SM 9221
BAC-4-LL (CZI0814-04) Water Sampled: 09/20/16 13:20 Received: 09/20/16 16:07

E. Coli <1.0 1.0 MPN/100 1 CZ06906  09/20/16 09/21/16 SM9223
Fecal Coliforms <18 18 mL " CZ06912 " 09/23/16 SM 9221

3249 Fitzgerald Road Rancho Cordova, CA 95742

F-66

CA DOHS ELAP Accreditation/Registration Number 1233
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Sacramento Municipal Utility District ‘// ,_\\‘ M D@
Upper American River Project N\_

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/27/16 11:57
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0120.00 CLS Work Order #: CZ10814
Berkeley, CA 94705 Project Manager: Maia Singer COC#:

Notes and Definitions

BT-4a <1.8

BT-4 <1.0
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
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APPENDIX G
Field Collection Methods for Metals Bioaccumulation Sampling
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Cruise Report for the
Water Quality Monitoring Plan for the Upper American River Project
(UARP)/FERC Project No. 2101
Sacramento Municipal Utility District (SMUD)
Sampling Dates: August 29 — September 1, 2016

Written by: April Sjoboen Guimaraes
California Department of Fish and Wildlife (CDFW)/Marine Pollution Studies Laboratories
(MPSL) at Moss Landing Marine Laboratories

1.0 Introduction

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

The UARP is situated within E1 Dorado and Sacramento counties in the basin of the American
River and consists of eleven reservoirs and eight powerhouses. Operated by SMUD, it is a 688-
megawatt hydroelectric system capable of generating enough electricity to meet about 20 percent of
customer demand. It covers over 6400 acres in the El Dorado National 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 bioaccumulation. 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 dolomieu), rainbow trout (Oncorhynchus
mykiss) and Sacramento pikeminnow (Ptychocheilus grandis). In some cases, other fish species
were collected. A minimum of three individuals from each species were sampled from each lake,
non-size specific. If hardhead were seen, they were returned unharmed to the reservoir.

Sample sites were reached by boating and fish were collected by gill nets and electro-shocking
boats.

Water Quality Monitoring Report
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2.2 MPSL/CDFW Sampling personnel

William Jakl Crew Lead
Stephen Martenuk Crew Lead
John Negrey Research Tech
April Guimaraes Research Tech

2.3 Authorization to collect samples

All sampling personnel are MPSL staff contracted through San Jose State University Research
Foundation (SJSURF) and the California Department of Fish and Wildlife (CDFW) to conduct the
sample collection activities listed herein.

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, Ice House,
Union Valley, Camino, 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 (SWRCB) Surface
Water Ambient Monitoring Program (SWAMP). Fish collection was conducted using gill nets and
electro-fishing boats; techniques approved by the CDFW.

2.5 Summary of types of samples authorized to be collected

One to five species of sport fish were collected to better determine contamination risks at the chosen
lakes. Target species included brown trout (Salmo trutta), smallmouth bass (Micropterus dolomieu),
rainbow trout (Oncorhynchus mykiss) and Sacramento pikeminnow (Ptychocheilus 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.

At the MPSL/CDFW lab, samples were stored in a freezer until they were processed for authorized
analysis, per appropriate SOP's. Analysis authorization dictates tissue analysis (QA/QC
requirements-preservatives, dissecting, cooling, etc.).

2.6 Discussion

A total of seven lakes were sampled: Camino Reservoir, Chili Bar Reservoir, Gerle Creek
Reservoir, Ice House Reservoir, Loon Lake, Slab Creek Reservoir and Union Valley Reservoir. Due
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to the lake size, Union Valley Reservoir was divided into two separate locations and sampled on
multiple days. Relative locations of the water bodies are shown in Figure 1. The collections were
done over a period of four consecutive days: August 29 through September 1, 2016.

Gerle Creek Reservoir: E

E B
+=. "Unjon.Valley:R
SN

b Ice HouselReservoir. g 2
Camino Reservoir S A =T
%/ ChiliBar <

& Slab Creek Reservoir

A

image skt Google Earth

Imagery Date 6 38.879304° lon -120.563900° elev 4683 ft ¥ eye alt 23.79 mi

Figure 1. Overview of lakes sampled.

2.7 Results
A summary of the number of fish samples collected from the seven water bodies are in Table 1.
Two CDFW/MPSL teams sampled the lakes and reservoirs. 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.
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Table 1. Fish Collection Summary

. Sacramento
Rainbow Brown Lahontan |Smallmouth . .
Kokanee | Mackinaw Pike
Trout Trout Cutthroat Bass .
Minnow
Camino Reservoir 10 3
Chili Bar Reservoir 5 3 5
Gerle Creek Reservoir 14
Ice House Reservoir 5 3
Loon Lake 4 3
Slab Creek Reservoir 4 4 7
Union Valley Reservoir Location 1 10 3 1 5
Union Valley Reservoir Location 2 8 . 7
2.7.1 Table of Contents for SMUD Fish Study
Lake Name Page Number
Camino Reservoir 5
Chili Bar Reservoir 7k
Gerle Creek Reservoir 9
Ice House Reservoir H
Loon Lake A5
Slab Creek Reservoir 17
Union Valley Reservoir 20
4
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Camino Reservoir

G Shocking event

OO Net placement

1Net1

Google Earth

eye alt 5061 ft
Figure 2. Camino Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 30,2016
Sample Effort: 0900 — 1230 (3.5 hours)
Samplers: William Jakl and April Guimaraes

June 2017
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Sportfish Species TL (mm)

Lahontan Cutthroat (Oncorhynchus clarki henshawi)

[ 240 | 242 | 246 |
Brown Trout (Salmo trutta)
255 | 262 | 263 | 265 | 280 | 290 | 203 | 209 | 315 | 320

Comments: The sampling vessel was launched from the bank. The whole lake was sampled several
times using the electro-fisher boat. All fish sampled are from gill nets.

Back to Table
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Chili Bar Reservoir

(; ) Shocking event

O-O Net placement

: 1Shock 1“
]
‘QNet’
L

Google Earth

Figure 3. Chili Bar Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 29, 2016
Sample Effort: 1120 - 1630 (5.2 hours)
Samplers: William Jakl and April Guimaraes
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Sportfish Species TL (mm}

Brown Trout (Salmo trutta )

| 425 | 465 | 509 |

Rainbow Trout (Oncorhynchus mykiss)

215

| 245 | 257 | o272 |

360

Sacramento Pikeminnow (Ptychocheilus

yrandis )

185

| 196 | 197 | 21

230

Comments: The sampling vessel was launched from the main launch ramp. 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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Gerle Creek Reservoir

¥

' (:/ Shocking event . N
{ »
O-O Net placement ﬁsn ockil

)
| I

(N> ® o
o ./1Nel1

/¢1 Ne}tld“

Figure 4. Gerle Creek Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 31, 2016
Sample Effort: 0830 - 1315 (4.75 hours)
Samplers: William Jakl and April Guimaraes

@ SMUD

Google Earth

Sportfish Species TL (mm}
Brown Trout (Salmon trutta)
194 230 239 277 285 293
294 295 305 315 315 317
9
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Comments: The sampling vessel was launched from the gravel launch ramp. Six of the fourteen
specimens collected were done so via gill net. The entire lake was electro-fished.

Back to Table
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Ice House Reservoir

4

( Z) Shocking event

O-0O Net placement

v, ’WSho’cmw
‘ﬁhock 5

>
S IShock 1
g‘f

\ 1Net4

Figure Sa. Ice House Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 29, 2016
Sample Effort: 1300 - 1845 (5.75 hours)
Samplers: John Negrey and Stephen Martenuk
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Figure Sb. Ice House Reservoir sampling locations.
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( Z ) Shocking event

O-O Net placement

Google Earth

Figure Sc. Ice House Reservoir sampling locations.
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( 2z / ) Shocking event

OO Net placement

Google Earth

ev 5449 ft eye alt 8401 ft

Figure Sd. Ice House Reservoir sampling locations.

Sportfish Species TL (mm)

Rainbow Trout (Oncorhynchus mykis s)
276 | 283 | 286 | 295 | 395
Brown Trout (Salmo trutta)
| a8 | 457 | 602 |

Comments: The sampling vessel was launched from the main launch ramp. Four rainbow trout
were caught via gill net, the remainder via the electro-fisher boat. The electro-fisher boat was only
able to output 2 amps throughout the sampling effort.

Back to Table
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Loon Lake

e ,

s W
Tk e
-

Figure 6a. Loon Lake sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 30, 2016
Sample Effort: 0915 — 1730 (8.25 hours)
Samplers: John Negrey and Stephen Martenuk
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Figure 6b. Loon Lake sampling locations.

Sportfish Species TL (mm)

Rainbow Trout (Oncorhynchus mykiss)
200 | 211 | 374 | 381 |
Brown Trout (Salmo trutta)
[ a2 | 461 | s04 |

Comments: The sampling vessel was launched from the main launch ramp. Two rainbow trout
were collected via electro-fishing, the remainder of the samples by gill nets.

Back to Table
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Slab Creek Reservoir

Shocking event

O-O Net placement

e

P

fShock 3 ﬁ p
8 .
1Net3 Shock 4
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1Ne‘12!s°°
-

ﬁShock 2

1Net1 @

IShock 5

Google Earth

Figure 7a. Slab Creek Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: August 31,2016
Sample Effort: 0745 — 1630 (8.75 hours)
Samplers: John Negrey and Stephen Martenuk
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Figure 7b. Slab Creek Reservoir sampling locations.
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¥

( 7 ) Shocking event ‘
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OO Net placement
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Figure 7c. Slab Creek Reservoir sampling locations.

Sportfish Species TL (mm)
Sacramento Pikeminnow (Ptychocheilus grandis)
209 | 251 [ 259 | 309 | 314 | 3384 | s
Rainbow Trout (Oncorhynchus mykiss)
| 188 | 200 [ 206 | 262 |
Brown Trout (Salmo trutta)
[ 230 | 241 | 386 | 05

Comments: The sampling vessel was launched from the main launch ramp. Suckers and hardhead
were also seen. One pikeminnow and one brown trout were caught in the gill nets, the remainder of
the samples were collected electro-fishing.

Back to Table
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Union Valley Reservoir

( _Z-” Shocking event

O-Q Net placement

1Shock1, ‘ . )  GiNets N~ ‘Shock:&

Location 2
T

,

Google Earth

Figure 8a. Union Valley Reservoir sampling locations.

Collection Method: Electro-fisher boat, gill net

Date(s) of Collection: August 30 & 31, September 1, 2016

Sample Effort: 1345 — 1800, 1515 — 1800, 0830 — 1830, 0730 — 1100 (20.5 hours)
Samplers: William Jakl, April Guimaraes, John Negrey and Stephen Martenuk
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( =7) Shocking event

OO Net placement

Figure 8b. Union Valley Reservoir Location 1 sampling locations.

Google Earth

Sportfish Species TL (mm)

Smallmouth Bass (Micropterus dolomieu )

| 180 184 240

Rainbow Trout (Oncorhynchus mykiss )

20 | 270 | 280 | 335 340 340 350

355

| 372 | 3%

Lake Trout (Salvelinus namaycush)

| 308 | 400 | 420 | 553

| 710

Kokanee (Oncorhynchus nerka)

234

21
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Comments: The sampling vessel was launched from the launch ramp by the dam and the Sunset
launch ramp. The site was visited a total of three separate days. Multiple gill nets were left
overnight. Specimens were collected using both gill nets and electro-fishing.

22
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Figure 8c. Union Valley Reservoir Location 2 sampling locations.

Collection Method: Electro-fisher boat, gill net
Date(s) of Collection: September 1, 2016

Sample Effort: 0830 — 1830 (10 hours)
Samplers: Stephen Martenuk and April Guimaraes
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Sportfish Species TL (mm)}

Brown Trout (Salmo trutta)

| s05 |

Rainbow Trout (Oncorhynchus mykiss )

231 304 | 305 | 315 325 345

[ 348 370

Kokanee (Oncorhynchus nerka )

[ 230 [ 23¢ | 2314 |

Smallmouth Bass (Micropterus dolomieu )

205 | 254 | 255 | 287 | 303 | 349

[ 402 |

Comments: The sampling vessel was launched from the Yellowjacket boat ramp. Specimens were

collected using both gill nets and electro-fishing.

Back to Table
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APPENDIX H
QA/QC Summaries for Metals Bioaccumulation Sampling
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7544 Sandholdt Road
Moss Landing, CA 95039

Project Manager: Autumn Bonnema

Phone: 831-771-4175

Fax: 831-633-0805

e-mail: bonnema@mlml.calstate.edu

Project Name: SMUD_FERC_2016 Matrix: Tissue
Parameter: Total mercury Report Date: 11/7/16
QA/QC SUMMARY

SAMPLE CUSTODY

One hundred and eight tissue samples were collected August 29-September 1, 2016 and were
received in good condition on September 2, 2016. Cooler temperature at the time samples
were received was -20°C. Samples were stored at -20°C before and after analysis.

QA/QC DATA QUALITY OBJECTIVES (DQO)

Range of Relative Detection Reporting
pulle | Selenteiieiie Recovery Precision Limit Limit

0.004 pg/g wet  0.012 pg/g wet
Hg EPA 7473 +25% +25% 0.016 ug/g oy  0.047 ug/g ay

METHOD

Samples were analyzed using EPA 7473: Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry.

HOLDING TIME

Samples were analyzed October 10 through November 01, 2016. Samples were analyzed
within the EPA holding time of 1 year from collection.

CALIBRATION VERIFICATION

Initial Calibration Verification (ICV) and all Continuing Calibration Verification (CCV) were within
DQO of +20%.
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DETECTION LIMIT

All detection limits listed in the table above were achieved.

METHOD BLANKS

Three method blanks were analyzed with each batch samples. All blanks were below detection
limits. Sample results are not blank corrected.

REPLICATES

One pair of analytical duplicates selected at random was analyzed with each batch of samples.
All RPDs met the DQO of +25%.

MATRIX SPIKES

One matrix spike/matrix spike duplicate (MS/MSD) pair was analyzed with each batch of
samples. All recoveries and RPD’s were calculated using the mass of Hg on a wet weight
basis. All recoveries and RPDs met the DQO of £25%

CERTIFIED REFERENCE MATERIAL

One CRM DORM-4 was analyzed with each batch of samples. The percent moisture of CRM
DORM-4 at the time of analysis was 4.96 and 3.20. Percent moisture of CRM DORM-4 was
recorded on 9/2/16 and 10/7/16, respectively. Percent recovery met the DQO of £25%.
COMMENTS

The MDL study was conducted using chicken, known to be clean for Mercury, and calculated on
a dry weight basis. The wet weight MDL and RL are calculated using the chicken percent
moisture, however the wet weight sample results are converted using the percent moisture of
each sample.

REFERENCES

US Environmental Protection Agency Method 7473. 1998. Mercury in Solids and Solutions by

Thermal Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. US
Environmental Protection Agency, Washington, DC.
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7544 Sandholdt Road

Moss Landing, CA 95039

Project Manager:

Autumn Bonnema

Phone: 831-771-4175

Fax: 831-633-0805

e-mail: bonnema@mlml.calstate.edu

Project Name: SMUD_FERC_2016 Matrix:
Parameter: Metals Report Date:
QA/QC SUMMARY

SAMPLE CUSTODY

Tissue
19 January 2017

One hundred and eight tissue samples were collected August 29-September 1, 2016 and were
received in good condition on September 2, 2016. Cooler temperature at the time samples
were received was -20°C. Samples were stored at -20°C before and after analysis.

QA/QC DATA QUALITY OBJECTIVES (DQO)

Analyte  Reference Method Iseagg\?e?f PRrZI;tsi;:)en Deﬁon Reﬂnq
Ag EPA 200.8 +25% +25% 06?823 5;’: d”:j‘ 069369 :;gg d"r“:‘
Cu EPA 200.8 125% s25% o9 tg//g e o Egﬁg -
Pb EPA 200.8 +25% +25% 069(?12;519%5 - %‘g’ ﬁ;’gd":‘

METHOD

Samples were analyzed using digested using EPA 3052 (Modified): Microwave Assisted Acid
Digestion of Siliceous and Organically Based Matrices, and analyzed using EPA 200.8:
Determination of Trace Elements in Ambient Waters and Wastes by ICP-MS.

HOLDING TIME

Samples were digested 12- 18 December 2016 and analyzed 20 December 2016 through 17
January 2017. Samples were analyzed within the EPA holding time of 1 year from collection.

CALIBRATION VERIF

ICATION

Initial Calibration Verification (ICV) and all Continuing Calibration Verification (CCV) were within

DQO of £20%.
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DETECTION LIMIT
Al detection limits listed in the table above were achieved.
METHOD BLANKS

Three method blanks were analyzed with each batch samples. All blanks were below detection
limits. Sample results are not blank corrected.

REPLICATES

One pair of analytical duplicates selected at random was analyzed with each batch of samples.
All RPDs met the DQO of +25%.

MATRIX SPIKES

One matrix spike/matrix spike duplicate (MS/MSD) pair was analyzed with each batch of
samples. All recoveries and RPDs met the DQO of #25%

CERTIFIED REFERENCE MATERIAL

One CRM DORM-4 or 2976 was analyzed with each batch of samples. The percent moisture of
CRM DORM-4 and 2976 were at the time of analysis was 4.52 and 4.59, respectively. Percent
moistures for CRMs were recorded on 8 December 2016.

The certified value for Ag is below the Reporting Limit (RL) therefore a Laboratory Control Spike
(LCS) was used instead. There is no percent moisture associated with LCS.

Percent recoveries met the DQO of £25%.
COMMENTS

The MDL study was conducted using chicken, known to be clean for metals, and calculated on
a dry weight basis. The wet weight MDL and RL are calculated using the chicken percent
moisture, however the wet weight sample results are converted using the percent moisture of
each sample.

REFERENCES

US Environmental Protection Agency Method 3052. 1996. Microwave Assisted Acid Digestion of
Siliceous and Organically Based Matrices. US Environmental Protection Agency, Washington,
DC.

Modifications to EPA 3052

US Environmental Protection Agency Method 200.8 Rev 5.4. 1994. Determination of Trace

Elements in Ambient \Waters and Wastes by Inductively Coupled Plasma- Mass Spectrometry.
US Environmental Protection Agency, Washington, DC.
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