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1.0 INTRODUCTION AND BACKGROUND

This Water Quality Monitoring Report (Report) addresses monitoring requirements set
forth in Sacramento Municipal Utility District's (SMUD) Water Quality Monitoring Plan
(Plan) (SMUD 2016a). The requirements for this Plan are found in State Water Resources
Control Board (SWRCB) Condition 8.J, and U.S. Forest Service (USFS) 4(e) Condition
31.10, located in Appendices A and B, respectively, of the Federal Energy Regulatory
Commission’s (FERC) Order Issuing New License for the Upper American River Project
(UARP), dated July 23, 2014. The Plan was developed by SMUD (SMUD 2015) in
coordination with the Consultation Group and Resource Agencies stipulated in the license
(FERC 2014). The Plan was revised in 2015 (Revision 1) and again in 2016 (Revision 2)
to update the referenced analytical methods for various sub-programs within the Plan.

Condition 8.J of Appendix A of the FERC license requires monitoring throughout the
duration of the license term, with sampling frequency varying by water quality constituent.
The sampling frequency over the first five years of the monitoring program is dictated by
Condition 8.J. and includes annual sampling for in situ parameters and bacteria and
sampling for metals bioaccumulation and general chemistry in Years 2 (2016) and 3
(2017), respectively. 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 Plan (SMUD 2016a);
2019 marks the end of the first five years of monitoring.

This Report describes the results of the fifth year (2019) of water quality monitoring of
basic in situ parameters and bacteria for the UARP, and presents a summary of in situ
parameters, general chemistry, bacteria, and metals bioaccumulation for the first five
years of monitoring (2015-2019).

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

2.0 MONITORING OBJECTIVE

The objective of the 2019 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 SWRCB Water Quality Certification Condition 8.J.

June 2020 1
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The rationale for water quality monitoring, as described by the SWRCB Water Quality
Certification, is as follows:

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

3.0 STUDY AREA

The study area included UARP reservoirs and diverted stream reaches. All UARP
reservoirs (Rubicon, Buck Island, Loon Lake, Gerle Creek, Ice House, Union Valley,
Junction, Camino, Brush Creek, and Slab Creek) were included in the monitoring
program; the relatively small Robbs Peak Forebay (30 acre-feet) was not included. [Note:
Rockbound Lake, although hydraulically associated with the UARP, is not a UARP
reservoir and is not included within the FERC-defined UARP boundary.] The diverted
stream reaches included in the monitoring program represented all streams and rivers
downstream of UARP reservoirs (Figure 3-1).
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WATER QUALITY MONITORING STUDY AREA FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 3-1. Study area for SMUD Upper American River Project in situ and bacteria monitoring.
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4.0 SAMPLING FREQUENCY AND LOCATIONS

Year 5 (2019) sampling frequency for in situ water quality was generally consistent with
winter, spring, summer, and fall monitoring periods designated in the Plan (SMUD 2016a)
(Table 4-1); the spring reservoir sampling event occurred in early June, outside its normal
monitoring period of April and May due to unfavorable weather conditions. Required
bacteria monitoring was conducted by sampling the middle elevation UARP reservoir
sites (Gerle Creek, Union Valley, Junction, Ice House, Brush Creek, Slab Creek) during
the 30-day period surrounding 4" of July and sampling the upper elevation UARP
reservoir sites (Loon Lake, Buck Island) during the 30-day period surrounding Labor Day.

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

Type 2019 (Year 5) Frequency
Once in spring — April/May’
Once in fall — October
Once in winter — January/February
Once in spring — April/May
Once in summer — August
Once in fall — November

In situ reservoir

In situ riverine

Five samples within 30 days — around 4% of July
Five samples within 30 days — around Labor Day

" The spring 2019 in situ reservoir sampling event occurred in early June due to unfavorable weather conditions in
April and May.

Bacteria

Specific sampling locations within reservoirs and diverted stream reaches varied
depending on the general constituent under study. As specified in the Plan, in situ
monitoring occurred at 15 representative reservoir locations (Figure 4-1 and Figure 4-2,
Table 4-2) and 19 representative stream reaches (Figure 4-1 and Figure 4-2, Table 4-4).
Several reservoir and riverine sites could not be sampled during the winter, spring, and
fall survey periods due to snow accumulation, reservoir spilling, and restricted access
(Table 4-3 and Table 4-5). Bacteria sampling occurred at 15 locations (Figure 4-1 and
Figure 4-2, Table 4-6).
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 4-1. In situ water quality and bacteria sampling locations for SMUD Upper American River Project — upper sites.
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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Table 4-2. In situ Water Quality Sampling Locations and Dates for SMUD Upper American River Project Reservoir Sites.

2019
SMUD Site In situ Survey
Name Site ID Location Sample Date
R-4C R-I1S-1-LL Loon Lake, upper reservoir (northeast body) 6/7, 10/22
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) 6/7,10/22
R-4A R-1S-3-LL Loon Lake, near dam 6/7, 10/22
R-5 R-1S-4-GC Gerle Creek Reservoir, mid-reservoir 6/6, 10/25
R-6C R-I1S-5-UVR Union Valley Reservoir, Robbs PH tailrace zone 6/4, 10/22
R-6D R-1S-6-UVR Union Valley Reservoir, Jones Fork Silver Creek arm 6/4, 10/25
R-6B R-IS-7-UVR Union Valley Reservoir, mid-reservoir 6/4, 10/25
R-6A R-I1S-8-UVR Union Valley Reservoir, near dam 10/23
R-7C R-1S-9-IHR Ice House Reservoir, upper lake body 6/5, 10/21
R-7B R-1S-10-IHR Ice House Reservoir, mid-reservoir 6/5, 10/21
R-7A R-1S-11-IHR Ice House Reservoir, near dam 6/5, 10/21
R-8 R-1S-12-JR Junction Reservoir, mid-reservoir between arms 10/23
R-9 R-1S-13-CR Camino Reservoir, mid-reservoir 10/23
R-11B R-IS-14-SC Slab Creek Reservoir, upper-reservoir 10/24
R-11A R-1S-15-SC Slab Creek Reservoir, mid-reservoir 10/24
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Table 4-3. In situ Water Quality Sampling Locations Not Sampled for SMUD Upper American River Project Reservoir Sites.

SMUD Site Reason not sampled for 2019 In situ
Name Site ID Location Survey
June (Spring)
R-6A R-1S-8-UVR Union Valley Reservoir, near dam Spilling
R-8 R-1S-12-JR Junction Reservoir, mid-reservoir between arms Spilling
R-9 R-1S-13-CR Camino Reservoir, mid-reservoir Spilling
R-11B R-1S-14-SC Slab Creek Reservoir, upper-reservoir Spilling
R-11A R-1S-15-SC Slab Creek Reservoir, mid-reservoir Spilling

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

SMUD 2019

Site In situ Survey

Name Site ID Location Sample Date
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir 8/5, 10/6
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake 8/5, 10/6
6 IS-3-LRR Little Rubicon River outflow from Buck Island Lake 8/5, 10/6
7 I1S-4-GC Gerle Creek outflow from Loon Lake 5/22, 8/7, 10/4
14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir 5/22, 8/7, 10/4
15 I1S-6-GC Gerle Creek outflow from Gerle Creek Reservoir 5/22, 8/7, 10/4
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence 5/22, 8/7, 10/4
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence 5/22, 8/7, 10/4
16 I1S-9-GCC Gerle Creek Canal inflow to Robbs Forebay 5/22, 8/7, 10/4
25 IS-10-SFSC S.F. Silver Creek outflow from Ice House Reservoir 5/22, 8/6, 10/4
27 IS-11-SFSC S.F. Silver Creek inflow to Junction Reservoir 2/25, 5/21, 8/6, 10/5
29 IS-12-SC Silver Creek outflow from Junction Reservoir 2/25, 5/21, 8/6, 10/5
32 IS-13-SC Silver Creek inflow to Camino Reservoir 2/25, 5/21, 8/6, 10/5
34 IS-14-SC Silver Creek outflow from Camino Reservoir 2/25, 5/21, 8/6, 10/5
38 IS-15-SFAR South Fork American River (SFAR) upstream of Camino Powerhouse 2/25, 5/21, 8/6, 10/5
41 IS-16-SFAR SFAR downstream of Camino Powerhouse 2/25, 5/21, 8/6, 10/5
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir 2/25, 5/21, 8/6, 10/5
60 IS-18-SFAR SFAR upstream of White Rock Powerhouse 2/6, 5/23, 8/8, 10/7
43 IS-19-SFAR SFAR downstream of Slab Creek Reservoir 2/6, 5/22, 8/8, 10/7
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Table 4-5. In situ Water Quality Sampling Locations Not Sampled for SMUD Upper American River Project Riverine Sites.

SMUD Site Reason not sampled for 2019 In situ
Name Site ID Location Survey
February (Winter)
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation
7 1S-4-GC Gerle Creek outflow from Loon Lake Snow accumulation
14 I1S-5-GC Gerle Creek inflow to Gerle Creek Reservoir Snow accumulation
15 1S-6-GC Gerle Creek outflow from Gerle Creek Reservoir Snow accumulation
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence Snow accumulation
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence Snow accumulation
16 1S-9-GCC Gerle Creek Canal inflow to Robbs Peak Forebay Snow accumulation
o5 1S-10-SFSC South Fork Silver Creek out.flow from Ice House Snow accumulation
Reservoir
May (Spring)
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation
November (Fall)
283 | IS-17-BC | Brush Creek outflow from Brush Creek Reservoir | Access restricted
June 2020
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Table 4-6. Bacteria Sampling Locations and Dates for SMUD Upper American River Project Sites.

Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

SMUD Site
Reservoir Name Site ID Location 2019 Sample Dates
On Northshore, near dam
Buck Island R-3B Bac-1-Bl | and Off-Highway Vehicle | ° 22 8/29, 9/5,
Reservoir camping 9/12, 9/19
(beach
) On south shore, near 8/22, 8/29, 9/5,
locations) 7 Bac-2-Bl Rubicon hiking trail 9/12, 9/19
West of main dam, near 8/22, 8/29, 9/5,
Loon Lake 64 Bac-3-LL Red Fir Campground 9/12, 9/19
Reservoir West of Loon Lake
(beach 65 Bac-4-LL Campground, near boat 8/22, 8/29, 9/,
locations) Iaunc’;h 9/12, 9/19
Gerle Creek Near Gerle Creek 6/19, 6/26, 7/3,
Reservoir 66 Bac-5-GCR Campground 7/10, 7/17
(beach Near Angel Creek picnic 6/19, 6/26, 7/3,
locations) 67 Bac-6-GCR area 7110, 7117
6/19, 6/26, 7/3,
R-6H Bac-7-UVR At Fashoda Beach 7110, 7117
. Near Wench Creek 6/19, 6/26, 7/3,
Uggge\r/\ilify R-6E Bac-8-UVR Campground 7/10, 7117
; Near Camino Cove 6/19, 6/26, 7/3,
(swim areas) FC-2 Bac-9-UVR Campground 7110, 7117
Near Yellowjacket 6/19, 6/26, 7/3,
R-6F Bac-10-UVR Campground 7/10, 7/17
Other L_JARP R-8B Bac-11-JR Junction Reservoir, near 6/18, 6/25, 7/2, 7/9,
Locations boat launch 7/16
Ice House 68 Bac-12-IHR Northshore near private 6/18, 6/25,7/2, 7/9,
Reservoir campground access 7/16
(beach East of boat launch and 6/18, 6/25, 7/2, 719,
locations) 69 Bac-13-HR picnic area 7/16
Brush Creek Reservoir, 6/18, 6/25, 7/2, 7/9,
Other UARP R-10B Bac-14-BCR near boat launch 7/16
locations R-11C Bac-15-SCR Slab Creek Reservoir, 6/18, 6/25, 7/2, 7/9,
near boat launch 7/16
10 June 2020

Water Quality
Monitoring Report



Sacramento Municipal Utility District (7\ M DO
Upper American River Project \ /

FERC Project No. 2101
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]
EXO2) was deployed from a boat for measurement of in situ parameters, including water
temperature, conductivity, dissolved oxygen, pH, and turbidity (Table 5-1).

Figure 5-1. Example of mid-reservoir in situ water quality sampiing site (R-
IS-1-LL) at Loon Lake Reservoir.

At each reservoir site, a vertical water column profile was collected for all in situ water
quality parameters at one-meter depth intervals. For bottom water samples, the Sonde
was drawn back 0.5 meter (m) from the sediment layer before taking a reading. Prior to
taking each reading, the Sonde was allowed to stabilize (typically requiring no more than
90 seconds). Water transparency was measured at reservoir stations with a standard 7.9-
inch-diameter 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.
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Fidﬁre 5.2. xaple of a in situ water quality apling site (I-1 -C) at
the Silver Creek outflow from Junction Reservoir.

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

Other data gathered at each monitoring station included date, time, site name, sampling
location, collector's name, weather conditions, and any other pertinent observations
related to the monitoring station. Following each field event, data 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
approved Plan (SMUD 2016a).
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Table 5-1. In situ Water Quality Methods.

Reporting
Parameter Method Units Resolution
Water temperature EPA 170.1 degrees Celsius (°C) 0.1
Conductivity SM 2510-B microsiemens per centimeter (uS/cm) 1.0
DO SM 4500-0O(G) milligrams per liter (mg/L) 0.1
pH SM 4500-H standard unit of pH (s.u.) 0.1
Turbidity SM 2130B Nephelometric Turbidity Unit (NTU) 0.1
Secchi depth (Secchi disk) USGS meter (m) 0.1
DO =dissolved oxygen
EPA = Environmental Protection Agency
SM = Standard Method
Table 5-2. Measurement Quality Objectives Criteria for In situ Parameters.
Measurement Quality Objectives (MQO)
Parameter Units Accept Qualify Reject
Dissolved Oxygen % Saturation <5% > 5% and £ 10% >10%
Conductivity uS/cm <5% > 5% and £ 15% > 15%
pH S.u. <0.2 >0.2and<0.5 >0.5
Turbidity NTU <5% > 5% and < 10% > 10%
NTU = Nephelometric Turbidity Unit
s.u. = standard unit of pH

uS/cm = microsiemens per centimeter

5.2 BACTERIA

Bacteria grab samples were collected near reservoir and river shorelines in shallow water,
and in particular at swim areas/beach locations (Table 4-6, Figure 5-3). Samples were
collected in sterilized bottles supplied by the analytical laboratory. Field sampling
personnel wearing sterile gloves filled each sample bottle by direct immersion in the
reservoir or stream. Immediately after collection, samples were placed on ice for transport
to the analytical laboratory within the required field hold time (Table 5-3).
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Figure 5-3. Example of a bacteria sampling site in Union Valley Reservoir (Bac-7-UVR).

Table 5-3. Bacteria Analytical Methods and Field Hold Times.

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

MPN = most probable number
SM = Standard Method

Field-based Quality Assurance/Quality Control (QA/QC) for bacterial samples was
assured by accurate and thoroughly completed sample labels, field sheets, chain of
custody, and sample log forms. 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.
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6.0 RESULTS

6.1. IN SITU PARAMETERS

6.1.1. Riverine Sites

Detailed In situ water quality dates and measurements for UARP riverine sites can be
found in Table 6-1 below this narrative, and field data sheets are provided in Appendix D.
Several riverine sites were not sampled during the 2019 February (Winter), May (Spring),
and November (Fall) sampling events due to snow accumulation and restricted access
(Table 4-5).

February (Winter) In situ Water Quality Sampling Event

During the February sampling event, water temperatures ranged from 3.2 to 5.7 °C.
Riverine dissolved oxygen ranged from 11.5 to 12.7 milligrams per liter (mg/L) (86 to 98%
saturation), with no measurements falling below the Water Quality Control Plan for the
California Regional Water Quality Control Board Central Valley Region (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
(CRWQCB 2016). pH at riverine sites ranged from 6.5 to 7.2 standard units (s.u.), with
no exceedances of the Basin Plan instantaneous minimum or maximum pH objectives
(6.5 s.u. and 8.5 s.u., respectively).

Typical of granitic watersheds, conductivity at the riverine sites was low, ranging from 10
to 41 microsiemens per centimeter (uS/cm).

Turbidity measurements during the February sampling event were low, ranging from 0.2
to 12.2 Nephelometric Turbidity Unit (NTU). Turbidity at Site IS-17-BC was 12.2 NTU
during this survey, which was higher than other sites sampled during the February sample
event. This may be due to the increased runoff from the King Fire area that burned over
97,000 acres of land in El Dorado County, California, in mid-September to mid-October
2014. Turbidity at Site IS-17-BC during the 2019 winter sampling event was notably lower
than the highest values recorded at this site from 2015-2017, which occurred during the
fall and winter surveys, and slightly higher than the values recorded in the fall and winter
of 2018 (Table 6-2).

May (Spring) In situ Water Quality Sampling Event

During the May sampling event, water temperatures (2.5 to 11.0°C) exhibited a greater
range and were generally higher than temperatures measured during the winter sampling
event. Dissolved oxygen ranged from 10.0 to 11.8 mg/L (82 to 98% 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 6.5 to 7.4 s.u., with no exceedances of the Basin Plan
instantaneous minimum or maximum pH objectives (6.5 s.u. and 8.5 s.u., respectively).
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Conductivity at the riverine sites was low, ranging from 4 to 32 uS/cm during the May
sampling event.

Turbidity measurements were low, ranging from 0.1 to 7.3 NTU.
August (Summer) In situ Water Quality Sampling Event

During the August sampling event, water temperatures ranged from 7.0 to 21.2°C and
were variable by site. Riverine dissolved oxygen during the August sampling event ranged
from 7.4 to 11.0 mg/L (80 to 97.7% saturation), with zero measurements falling below the
Basin Plan instantaneous minimum criterion of 7.0 mg/L for COLD and SPWN. Riverine
pH ranged from 6.2 to 7.5 s.u. with two measurements falling just below the Basin Plan
instantaneous minimum pH objective (6.5 s.u.) and zero exceedances of the
instantaneous maximum (8.5 s.u.). Measured pH below the Basin Plan instantaneous
minimum occurred at sites 1S-4-GC (6.2 s.u) and IS-10-SFSC (6.32 s.u.).

Conductivity at the riverine sites was low, ranging from 6 to 46 uS/cm.

During the August sampling event, turbidity measurements were low, ranging from 0.1 to
10.0 NTU.

November (Fall) In situ Water Quality Sampling Event

Water temperatures during the November sampling event ranged from 2.5 to 10.5°C.
Riverine dissolved oxygen ranged from 9.4 to 12.1 mg/L (79 to 98% saturation), with zero
measurements falling below the Basin Plan instantaneous minimum concentration of 7.0
mg/L for COLD and SPWN. Riverine pH ranged from 6.6 to 7.4 s.u. during the November
event with zero measurements below the Basin Plan instantaneous minimum pH
objective (6.5 s.u.) and zero exceedances of the instantaneous maximum (8.5 s.u).

Conductivity at the riverine sites was low, ranging from 6 to 37 uS/cm during the
November sampling event.

Turbidity at riverine sites was low, ranging from 0.0 to 0.6 NTU.
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Table 6-1. In situ Water Quality for UARP Riverine Sites.

@ SMUD

2019 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
February (Winter)

IS-1-RR -- -- -- -- -- -- --
IS-2-LRR -- -- -- -- -- -- --
IS-3-LRR -- -- -- -- -- -- --

IS-4-GC -- -- -- -- -- -- --

IS-5-GC -- -- -- -- -- -- --

IS-6-GC -- -- -- -- -- -- --

IS-7-SFRR -- -- -- -- -- -- --
IS-8-SFRR -- -- -- -- -- -- --
IS-9-GCC -- -- -- -- -- -- --
IS-10-SFSC -- -- -- -- -- -- --
IS-11-SFSC 2/25 4.0 6.5 11.5 88 14 0.2
IS-12-SC 2/25 3.2 6.5 11.5 86 10 0.5
IS-13-SC 2/25 5.0 6.8 11.9 93 14 0.5
I1S-14-SC 2/25 5.0 7.0 11.8 93 18 0.2
IS-15-SFAR 2/25 5.0 7.2 12.3 96 41 0.9
IS-16-SFAR 2/25 4.6 71 12.7 98 19 0.5
I1S-17-BC 2/25 4.8 6.9 11.8 92 17 12.2
IS-18-SFAR 2/6 5.7 7.2 --R --R 39 3.4
IS-19-SFAR 2/6 5.1 6.7 --R --R 24 2.4
May (Spring)

IS-1-RR -- -- -- -- -- -- --
IS-2-LRR -- -- -- -- -- -- --
IS-3-LRR -- -- -- -- -- -- --

IS-4-GC 5/22 2.5 6.9 11.2 82 4 0.7

IS-5-GC 5/22 2.8 6.8 11.4 84 6 0.1

IS-6-GC 5/22 2.9 6.7 11.4 85 5 0.1

IS-7-SFRR 5/22 4.0 71 11.3 86 7 0.2
IS-8-SFRR 5/22 4.2 7.0 11.3 87 7 0.1
IS-9-GCC 5/22 3.0 6.7 11.7 87 5 0.2
IS-10-SFSC 5/22 5.7 7.0 10.8 86 8 0.6
IS-11-SFSC 5/21 4.5 6.5 11.3 88 10 0.4
IS-12-SC 5/21 6.7 7.0 10.9 89 8 0.5
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2019 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-13-SC 5/21 7.4 71 11.3 94 9 0.6
I1S-14-SC 5/21 7.3 71 11.4 94 9 0.5
IS-15-SFAR 5/21 7.6 7.4 11.7 98 18 2.2
IS-16-SFAR 5/21 7.6 7.3 11.8 98 17 1.3
I1S-17-BC 5/21 11.0 7.3 10.0 91 19 7.3
IS-18-SFAR 5/23 10.0 7.4 11.0 98 32 1.5
IS-19-SFAR 5/22 8.2 7.3 11.5 97 16 0.8
August (Summer)
IS-1-RR 8/5 18.1 6.5 7.7 81 9 0.2
IS-2-LRR 8/5 20.1 6.7 7.5 83 7 0.3
IS-3-LRR 8/5 21.0 6.8 7.4 83 8 0.2
IS-4-GC 8/7 10.6 6.2 8.9 80 6 0.3
IS-5-GC 8/7 14.2 6.6 8.4 82 8 0.2
IS-6-GC 8/7 14.6 6.5 8.5 83 6 0.1
IS-7-SFRR 8/7 14.9 6.8 8.5 84 7 0.1
IS-8-SFRR 8/7 15.0 6.7 8.6 85 7 0.2
IS-9-GCC 8/7 14.7 6.5 8.7 86 6 0.1
IS-10-SFSC 8/6 7.0 6.3 10.39 859 7 0.5
IS-11-SFSC 8/6 12.9 6.8 9.2@ 87% 12 0.2
IS-12-SC 8/6 9.3 6.7 9.8¢ 859 9 0.3
IS-13-SC 8/6 16.0 6.7 9.0@ 91@ 14 0.3
IS-14-SC 8/6 11.3 6.8 10.29 93 12 0.2
IS-15-SFAR 8/62 21.2 7.5 8.19 929 46 04
IS-16-SFAR 8/62 10.0 6.5 11.09 989 12 0.3
I1S-17-BC 8/6 171 7.0 8.8 91 31 10.0
IS-18-SFAR 8/7 17.6 71 9.5 99 29 0.2
IS-19-SFAR 8/7 12.2 6.7 10.2 95 15 04
November (Fall)
IS-1-RR 11/6 7.6 6.7 9.5 79 10 0.2
IS-2-LRR 11/6 8.0 71 9.9 84 7 0.2
IS-3-LRR 11/6 8.9 6.8 9.4 81 6 0.0
IS-4-GC 11/4 8.5 6.6 9.5 81 6 04
IS-5-GC 11/4 6.4 6.9 10.3 84 6 0.2
IS-6-GC 11/4 6.0 6.9 10.2 82 7 0.2
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@ SMUD

2019 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-7-SFRR 11/4 6.5 6.9 10.5 86 9 0.3
IS-8-SFRR 11/4 6.1 6.7 10.7 86 9 0.2
I1S-9-GCC 11/4 7.5 71 9.6 80 9 0.2
IS-10-SFSC 11/4 8.1 6.6 9.7 82 8 04
IS-11-SFSC 11/5 2.5 6.8 12.1 89 10 0.2
IS-12-SC 11/5 7.2 7.0 10.4 86 8 0.3
I1S-13-SC 11/5 6.1 6.6 11.5 93 10 0.2
I1S-14-SC 11/5 10.0 7.0 10.4 92 10 0.2
IS-15-SFAR 11/5 6.4 7.2 11.8 96 37 0.1
IS-16-SFAR 11/5 71 71 11.7 97 37 0.2
I1S-17-BC - - - - - - -
IS-18-SFAR 11/7 10.2 7.4 11.1 98 15 0.6
IS-19-SFAR 11/7 10.5 6.9 10.8 97 12 0.2
°C = degrees Celsius
s.u. = standard unit of pH
mg/L = milligrams per liter

% sat = percent saturation
uS/cm = microsiemens per centimeter
= Nephelometric Turbidity Unit

NTU

“~* Indicates that data were not collected due to site inaccessibility. See Table 4-5.
“Q” Indicates data that are designated as “qualified” because the post-sampling calibration check measurement quality objective (MQO) for acceptability was
not met (see Table 5-2 and Appendix E).

“R” Indicates data that are designated as “rejected” because the post-sampling calibration check measurement quality objective (MQO) for acceptability was

not met (see Table 5-2 and Appendix E).

a Dissolved oxygen measurement number two is reported here, following field re-calibration of the YSI EXO2 dissolved oxygen sensor due to concern
regarding dissolved oxygen measurement number one. Field re-calibration of the YSI EXO2 dissolved oxygen sensor at this site on this date did not

improve adherence to the MQO and the dissolved oxygen reading remains “qualified” (see also “Q” footnote above).
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Table 6-2. Turbidity Measurements at Site 1S-17-BC, 2015-2019.

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

Site ID Sample Date Turbidity (NTU)
IS-17-BC 8/27/2015 3.0
IS-17-BC 11/3/2015 2954
IS-17-BC 2/8/2016 46.0
IS-17-BC 5/3/2016 20.1
IS-17-BC 8/26/2016 34
IS-17-BC 11/10/2016 39.6
IS-17-BC 5/8/2017 13.7
IS-17-BC 8/14/2017 5.8
IS-17-BC 11/28/2017 44.6
IS-17-BC 1/30/2018 7.5
IS-17-BC 5/9/2018 3.9
IS-17-BC 8/14/2018 1.2
IS-17-BC 11/16/2018 1.3
IS-17-BC 2/25/2019 12.2
IS-17-BC 5/21/2019 7.3
IS-17-BC 8/6/2019 10.0

' Turbidity monitoring did not occur at Site IS-17-BC in the winter of 2017 (SMUD 2018) and in the fall of 2019 due to
reservoir spilling and access restrictions (see also Table 4-5).

6.1.2. Reservoir Sites

In situ water quality data for selected UARP reservoir sites are presented in Figures 6-1
and 6-2 as representative of vertical profiles at other similar sites. Data for all sites are
presented in Appendices A and B. As noted in Section 5, in situ water quality parameters
were collected as part of Spring and Fall in situ sampling events in 2019, consistent with
the Plan (SMUD 2016a). Several reservoir sites were not sampled during the 2019 June
(Spring) sampling event due to safety restrictions associated with the reservoir spilling
(Table 4-3).

June (Spring) In situ Water Quality Sampling Event

During the June (Spring) sampling event, thermal stratification was apparent in Union
Valley and Ice House reservoirs, with the thermocline located between appoximately 4 m
and 10 m depth and water temperatures ranging from approximately 13° to 15°C at the
surface to 5° to 7°C in bottom waters (Figure 6-1 and Appendix B, Figures B.1-3 to B.1-
5). In Loon Lake and Gerle Creek reservoirs, water temperature decreased more
gradually and consistently with depth, varying by only approximately 2.5°C between the
surface and bottom waters (Appendix B, Figures B.1-1 to B.1-2). pH and turbidity were
generally consistent with depth in all four reservoirs during June (Spring). In Union Valley
and lce House reservoirs, dissolved oxygen concentrations increased slightly (0 to 1.5
mg/L) within the thermocline before decreasing gradually with depth; dissolved oxygen
concentrations in Loon Lake and Gerle Creek reservoirs were generally consistent with
depth. Dissolved oxygen concentrations were above 9.4 mg/L at all reservoir sites during
the June (Spring) sampling event, which is greater than the Basin Plan instantaneous
minimum concentration of 7.0 mg/L for COLD and SPAWN designated beneficial uses.
pH values showed little variation among reservoirs and with depth, ranging from 6.1 to
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7.7 s.u. Three sites (R-1S-1-LL, R-IS-2-LL, R-IS-3-LL) exhibited pH values that fell below
the Basin Plan instantaneous minimum pH objective (6.5 s.u.). There were zero
exceedances of the instantaneous maximum pH objective (8.5 s.u.). Turbidity levels were
very low (less than or equal to 1 NTU) (Figure 6-1).
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Figure 6-1. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir and Ice House Reservoir sites R-IS-7-UVR (top) and R-IS-11-IHR
(bottom) during June (Spring) 2019.
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October (Fall) In situ Sampling Event

During the October (Fall) sampling event, surface water temperatures across all reservoir
sites ranged from 10.2° to 15.2°C and bottom water temperatures ranged from 6.4° to
14.8°C. Several sites exhibited a slight warming at the surface with little to no additional
variation in water temperature with depth, indicating that the reservoirs were generally
well mixed (Figure 6-2 and Appendix B, Figures B.1-6 to B.1-13). The exception was a
site at Union Valley Reservoir (Site R-1S-8-UVR), which exhibited a broad, deep
thermocline between 37 and 63 m (Appendix B, Figure B.1-9). Dissolved oxygen, pH, and
turbidity at all reservoir sites were generally consistent with depth (Figure 6-2), with few
exceptions. Dissolved oxygen concentrations increased by 0.5 to 0.75 mg/L near the
bottom of the thermocline in Union Valley Reservoir (Site R-1S-8-UVR; Appendix B, Figure
B.1-9) as water temperatures decreased by several degrees. At all reservoir sites during
the October (Fall) sampling event, dissolved oxygen concentrations were above the Basin
Plan instantaneous minimum concentration of 7.0 mg/L for COLD and SPAWN
designated beneficial uses. pH values exhibited little variation with depth, ranging from
5.6 to 7.4 s.u. At Ice House Reservoir, pH increased by 1.5 s.u. at 10 and 11 m at Site R-
IS-11-IHR before returning to a relatively constant 6.2 to 6.3 s.u. in the remainder of the
water column (Appendix B, Figure B.1-11). Loon Lake (Site R-I1S-1-LL), Union Valley
Reservoir (sites R-1S-5-UVR, R-1S-6-UVR, R-IS-7-UVR, and R-IS-8-UVR), Ice House
Reservoir (sites R-1S-9-IHR, R-I1S-10-IHR, and R-1S-11-IHR), Junction Reservoir (Site R-
IS-12-JR), Camino Reservoir (Site R-1S-13-CR), and Slab Creek (Site-R-1S-15-SC) all
exhibited values below the Basin Plan instantaneous minimum pH objective (6.5 s.u.)
either throughout the water column or in the deeper portions of the water column
(Appendix B, Figures B.1-8, B.1-9, B.1-10, B.1-11, B.1-12, and B.1-13 respectively).
There were no exceedances of the instantaneous maximum pH objective (8.5 s.u.).
Turbidity levels were low (less than or equal to 1.6 NTU).
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Figure 6-2. 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-7-UVR (bottom)

during October (Fall) 2019.
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6.2. BACTERIA

Instantaneous fecal coliform counts ranged from less than the MDL (i.e., 1.8 most
probable number per 100 milliliters [MPN/100 mL]) to greater than 1,600 MPN/100 mL
during both the 2019 Independence Day and Labor Day sampling events (Appendix C,
Tables C-1 and C-2). Three of the 2019 samples, one at Site Bac-10-UVR, one at Site
Bac-11-JR, and one at Site Bac-15-SCR, exceeded the instantaneous maximum Basin
Plan objective of 400 MPN/100 mL (Appendix C, Table C-1). The fifth Independence Day
sampling event at Site Bac-11-JR had an instantaneous fecal coliform count greater than
the maximum allowable count for a 15-tube laboratory analytical test (1,600 MPN/100
mL). Geometric means were calculated for each site using instantaneous fecal coliform
counts from five samples collected over a 30 day period. Instantaneous fecal coliform
counts less than the MDL were treated as 0.5 x MDL for the calculation of the geometric
mean. The instantaneous fecal coliform count for the fifth sampling event at Site Bac-11-
JR was treated as double the maximum allowable count (3,200 MPN/100 mL) for the
calculation of the geometric mean at this site. Although not precisely known, the relatively
higher count for this sampling event is unlikely to have resulted in a geometric mean value
that exceeded the Basin Plan objective (200 MPN/100 mL) for Site Bac-11-JR because
the calculated required sample result associated with a geometric mean exceedance of
200 MPN/100 mL would have needed to be greater than 3,700,000 MPN/100 mL, a value
which is several orders of magnitude greater than any fecal coliform sample reported at
a UARRP site.

Fecal coliform geometric mean counts in 2019 were well below the Basin Plan objective
of 200 MPN/100 mL, for the recreational water contact (REC-1) designated beneficial
use. The lowest geometric mean fecal coliform counts (1.1 MPN/100 mL) were calculated
for samples from Loon Lake Reservoir (Site Bac-4-LL) during the Labor Day sampling
event. The highest geometric mean fecal coliform count (48.6 MPN/100 mL) was
calculated for samples from Junction Reservoir (Site Bac-11-JR) during the
Independence Day sampling event (Table 6-3).

Instantaneous Escherichia coli (E. coli) counts ranged from less than the MDL (i.e., <1.0
MPN/100 mL) to 770.1 MPN/100 mL during the 2019 Independence Day and Labor Day
sampling events (Appendix C, Tables C-1 and C-2). Geometric means were calculated
for each site using instantaneous E. coli counts from five samples collected over a 30 day
period. Instantaneous E. coli counts less than the MDL were treated as 0.5 x MDL for the
calculation of the geometric mean.

E. coli geometric mean counts in 2019 ranged from 0.5 MPN/100 mL, calculated for
samples from Loon Lake Reservoir (Site Bac-3-LL) during the Labor Day sampling event,
to 96.2 MPN/100 mL, calculated for samples from Union Valley Reservoir (Site Bac-7-
UVR) during the Independence Day sampling event (Table 6-3). There is no Basin Plan
numeric objective for E. coli.
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Table 6-3. Bacteria Counts for UARP Reservoir Sites.

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

Fecal Coliform Geometric Mean "2 E. coli Geometric Mean
Site ID (MPN/100 mL) (MPN/100 mL)
Independence Day
Bac-5-GCR 3.2 34
Bac-6-GCR 2.0 1.6
Bac-7-UVR 41.2 96.2
Bac-8-UVR 16.5 17.6
Bac-9-UVR 9.5 12.8
Bac-10-UVR 5.0 2.6
Bac-11-JR 48.6 18.5
Bac-12-IHR 4.2 3.8
Bac-13-IHR 3.8 2.3
Bac-14-BCR 13.0 1.7
Bac-15-SCR 23.0 7.5
Labor Day

Bac-1-BI 2.3 1.4
Bac-2-BI 1.2 0.9
Bac-3-LL 1.2 0.5
Bac-4-LL 1.1 0.6

MPN/100 mL = most probable number per 100 milliliters

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

1,600 for the geometric mean calculations.
2 The Basin Plan REC-1 water quality objective for fecal coliform is 200 MPN/100 mL expressed as the geometric
mean of five samples collected over 30 days.

7.0 FIVE-YEAR WATER QUALITY SUMMARY (2015 - 2019)

2019 marks the end of the first five years of water quality monitoring required under
Condition 8.J of Appendix A of the FERC license for the UARP. The 2015-2019
monitoring program included in situ parameters, general chemistry, bacteria, and metals
bioaccumulation, with sampling frequency varying by water quality constituent as shown
in Table 7-1. In situ and bacteria monitoring site locations for the 2015-2019 period are
provided in Figure 4-1 and Figure 4-2, general chemistry monitoring site locations are
provided in Figure 7-1 and Figure 7-2, and metal bioaccumulation monitoring locations
are provided in Figure 7-3 and Figure 7-4. A summary of the first five years of the UARP
water quality monitoring program is provided below.

Table 7-1. Sampling Frequency of Water Quality Constituents for the First Five Years of the UARP
Water Quality Monitoring Program

In Situ General Metals

Calendar Year Parameters Chemistry Bacterial Bioaccumulation
2015 (Year 1) X X

2016 (Year 2) X X X

2017 (Year 3) X X X

2018 (Year 4) X X

2019 (Year 5) X X
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 7-1. General chemistry sampling locations for SMUD Upper American River Project — upper sites.
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Figure 7-2. General chemistry sampling locations for SMUD Upper American River Project — lower sites.
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WATER QUALITY MONITORING STUDY AREA FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 7-3. Metals bioaccumulation sampling locations for SMUD Upper American River Project — upper sites.
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WATER QUALITY MONITORING SAMPLING LOCATIONS FOR SMUD UPPER AMERICAN RIVER PROJECT
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7.1. IN SITU PARAMETERS

In situ water quality monitoring at UARP riverine and reservoir sites occurred during
each year of the 2015-2019 monitoring period. Monitoring was conducted during the
winter, spring, summer, and fall at 19 representative stream reaches and during the
spring and summer at 15 representative reservoir locations (Tables 4-2 and 4-3, Figures
4-1 and 4-2). In situ sampling methods are provided in Section 5.1 of this report, as well
as in SMUD (2016b, 2017, 2018, 2019).

7.1.1. Riverine Sites

In situ water temperature followed a seasonal pattern throughout the 2015-2019
monitoring period, with the highest temperatures occurring during the summer sampling
events and the lowest temperatures occurring during the winter sampling events (Figure
7-5). The observed seasonal pattern is generally consistent with Sierra Nevada stream
reaches that are sensitive to seasonal air temperatures and the amount of ambient solar
radiation. Winter water temperatures were similar across years, ranging only 6 °C (from
approximately 2°C to 8°C) during the 2015-2019 monitoring period, based upon the
limited number of sites that were consistently accessible for sampling (10 of 19 total
sites, or 53% of sites). For the spring and fall surveys, when a greater number of
monitoring sites were consistently accessible (16 of 19 total sites, or 84% of sites, in the
spring; 19 of 19 total sites, or 100% of sites, in the fall [with the exception of five
instances related to non-recurring construction activities or weather-related issues]),
water temperatures were also generally similar within and across seasons and across
years, ranging 3°C to 12°C during the 2015-2017 and 2019. The exception to the
general inter-year similarity for spring and fall water temperatures was 2018, which was
designated as a Below Normal water year type and exhibited relatively warmer
temperatures during the spring and cooler temperatures during the fall compared with
other years. UARP riverine sites exhibited the greatest range of water temperatures
during the summer sampling period for all years, with three high elevation sites (IS-1-
RR [Rubicon River outflow from Rubicon Reservoir], IS-2-LRR [Little Rubicon River
outflow from Rockbound Lake], IS-3-LRR [Little Rubicon River outflow from Buck Island
Lake]) and two middle elevation sites (IS-15-SFAR [upstream of Camino Powerhouse],
IS-17-BC [Brush Creek outflow from Brush Creek Reservoir]), exhibiting summer water
temperatures at the high end of the range in three or more years, and two middle
elevation sites (IS-10-SFSC [S.F. Silver Creek outflow from Ice House Reservoir], IS-
12-SC [Silver Creek outflow from Junction Reservoir and downstream of Union Valley
Reservoir]) exhibiting summer water temperatures at the low end of the range in three
or more years.
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Maximum water temperatures occurred in the summer sampling periods for water years
designated as Critically Dry (2015) and Below Normal (2018), when water temperatures
at 9 sites were above 20°C, corresponding to generally low inflows to the upstream
reservoirs during those years (Table 7-2).

Table 7-2. Water Year Types in UARP Area, 2015-2019 (FERC 2014)

Water Year Date Water Year Type
2015 October 2014 — September 2015 Critically Dry
2016 October 2015 — September 2016 Above Normal?
2017 October 2016 — September 2017 Wet
2018 October 2017 — September 2018 Below Normal
2019 October 2018 — September 2019 Wet

@ The California Department of Water Resources (DWR) May Bulletin 120 forecasted the 2016 water year type as
Above Normal, and the UARP was operated under this scenario for the remainder of the water year. However, the
final 2016 water year type was later re-classified as “Below Normal” based on DWR’s Full Natural Flow record for the
American River at Folsom in October 2016.

Riverine dissolved oxygen concentrations (mg/L) also followed a seasonal pattern
during the 2015-2019 monitoring period, with higher riverine concentrations occurring
during colder seasons (winter, fall) and lower concentrations occurring during the
warmest season (summer) (Figure 7-6). This trend is expected given that oxygen
solubility is temperature dependent, with higher solubility in colder water and lower
solubility in warmer water. During the 2015-2019 monitoring period, while dissolved
oxygen was variable across sites and seasons, the vast majority of dissolved oxygen
measurements (300 of 307, or 98% of total measurements) and sites (15 of 19 total
sites, or 79% of sites) were above the Basin Plan instantaneous minimum concentration
of 7.0 mg/L for COLD and SPWN designated beneficial uses (Figure 7-6). Three of the
four sites that exhibited infrequent dissolved oxygen below 7.0 mg/L were the high
elevation, relatively shallow sites (IS-1-RR [Rubicon River outflow from Rubicon
Reservoir], IS-2-LRR [Little Rubicon River outflow from Rockbound Lake], and IS-3-LRR
[Little Rubicon River outflow from Buck Island Lake]), which also exhibited relatively
high water temperature (20.5°C to 22.5°C and 66 to 79% dissolved oxygen saturation)
for those samples. As noted above, oxygen solubility is lower in warmer water and is
often lower at higher elevation locations due to relatively low atmospheric pressure. The
lowest dissolved oxygen (6.1 mg/L and 82% dissolved oxygen saturation) measurement
was an isolated measurement that occurred at a mid-elevation site, Site 1S-9-GCC
(Gerle Creek Canal inflow to Robbs Forebay), during the fall 2017 survey, when the
water temperature was 6.7°C.
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Figure 7-5. In situ water temperature at riverine monitoring sites, 2015-2019.
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There was no obvious seasonal or water year pattern for the range of riverine dissolved
oxygen % saturation (Figure 7-7). The majority of measurements were greater than
80% saturation (n=281 of 307, or 92% of total measurements). There was no obvious
seasonal or water year pattern for the range of riverine pH (Figure 7-8). Of the 302 total
pH measurements collected at riverine sites during the 2015-2019 monitoring period,
49 (16%) were below the Basin Plan instantaneous minimum pH objective of 6.5 s.u.
and zero were above the Basin Plan instantaneous maximum pH objective of 8.5 s.u.
The occasional low pH is likely due to the low buffering capacity characteristic of
headwater reaches in granitic watersheds, whereby the relatively low weathering rates
of the predominant geology (i.e., granite) results in low alkalinity (<17/mg/L across all
sites in 2017; SMUD [2018]) and low hardness (<20 mg/L across all sites in 2017;
SMUD [2018]) making the waters susceptible to pH decreases when naturally acidic
inputs occur, such as snow melt, rainfall, and tannins from surrounding vegetation. The
occasionally low pH measured during the 2015-2019 monitoring period may represent
background conditions for the UARP watershed, particularly in the upper reaches of the
study area. The 2015-2019 monitoring data are consistent with relicensing data from
2002-2004, when 25 of 221 riverine pH measurements (11%) were below 6.5 s.u., with
most instances (21) occurring in the upper reaches of the study area (Devine Tarbell &
Associates 2005).

Turbidity values were generally low (< 5 NTU) for all sites, seasons, and years, with few
exceptions (Figure 7-9). Turbidity measurements at one site along South Fork Silver
Creek (IS-11-SFSC), two sites along Silver Creek (I1S-13-SC, 1S-14-SC), two sites along
the South Fork American River (IS-15-SFAR and 1S-16-SFAR), one site along Brush
Creek (IS-17-BC), and two sites along the South Fork American River (1S-18-SFAR, |S-
19-SFAR) were occasionally high (10 to 295 NTU), which is likely due to increased runoff
from the King Fire area that burned over 97,000 acres of land in El Dorado County,
California, in mid-September to mid-October 2014. Over the 2015-2019 monitoring
period, turbidity measurements grew progressively lower at these sites, and by 2019 the
measurements were all below 12 NTU, consistent with revegetation and decreased
erosion from the King Fire area over time.
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Figure 7-7. In situ dissolved oxygen (% saturation) at riverine monitoring sites, 2015-2019.
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7.1.2. Reservoir Sites

Figure 7-10 and Figure 7-11 present in situ vertical profiles for dissolved oxygen (mg/L),
water temperature, and pH by season for the 2015-2019 monitoring period for selected
UARRP reservoir sites that are representative of vertical profiles at other sites. Vertical
profiles for all sites are presented in Appendix B, Figures B.2-1 to B.2-14. As noted in
Section 5 of this report, in situ water quality parameters were collected as part of spring
and fall in situ sampling events in all years, consistent with the Plan (SMUD 2016a). Water
temperature, dissolved oxygen, and pH profiles in the medium-sized and smaller
reservoirs, including Loon Lake, Gerle Creek, Junction Reservoir, Camino Reservoir, and
Slab Creek Reservoir (Figure 7-10) did not consistently indicate the presence of a
thermocline or a chemocline for either season. Water temperature, dissolved oxygen, and
pH in these reservoirs remained generally constant with increasing depth, regardless of
location in the reservoir (i.e., deeper sites near the dam behaved similarly to more shallow
sites away from the dam). The larger and deeper Ice House and Union Valley reservoirs
exhibited the onset of thermal stratification at approximately the same relatively shallow
initial depths across years during the spring sampling period (Figure 7-11). In some years,
the thermocline had descended through the water column by the fall sampling period.
During late fall/early winter when stratification was still present, occasional in situ values
were measured below the Basin Plan instantaneous minimum objectives for dissolved
oxygen (5 mg/L) in the bottom waters of the deepest sites (i.e., sites nearest the dam).
The deeper sites near Ice House and Union Valley dams exhibited the most consistent
seasonal stratification patterns, with more shallow sites in the reservoir arms exhibiting
similar vertical trends as the near-dam sites, albeit with occasional evidence of relatively
more water column mixing given the less extensive water columns (Appendix B, Figures
B.2-5 to B.2-11).
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Figure 7-10. In situ dissolved oxygen, water temperature, and pH at Gerle Creek
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Figure 7-11. In situ dissolved oxygen, water temperature, and pH at Union Valley
Reservoir and Ice House Reservoir sites R-IS-5-UVR (top) and R-1S-9-IHR
(bottom) during 2015-2019.
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7.2. GENERAL CHEMISTRY

General water chemistry monitoring was conducted at 19 representative stream reaches
(Table 7-3, Figures 7-1 and 7-2) and 18 representative reservoir locations (Table 7-4,
Figures 7-1 and 7-2) and in the spring, summer, fall, and late-fall of Year 3 (2017) of the
monitoring program. General chemistry samples were analyzed for 52 separate chemical
constituents, which were divided into four categories: miscellaneous, nutrients, trace
elements, and standard minerals. Chemistry results were compared to the Sacramento
and San Joaquin River Basin Plan Numerical Water Quality Objectives (BPWQOs)
(CRWQCB 2016), the California Toxics Rule (CTR) standards (USEPA 2000), and US
Environmental Protection Agency National Recommended Water Quality Criteria
(NRWQC) (USEPA 1986), where applicable. Results were further assessed for potential
trends with season, reservoir sampling depth, and longitudinal (i.e., upstream to
downstream) movement of flow through the system. Inclusion of analytes in the trend
analysis was predicated on the majority of results for the analyte of interest being above
the analyte-specific method reporting limit (MRL). Seasonal analysis was performed by
comparison of results across the four sampling periods (spring, summer, fall, and fall-
winter). Depth analysis at reservoir sites was performed on a sample site basis and
longitudinal flow analysis was assessed throughout two upstream to downstream flow
transects. Transects originated at either Union Valley or Ice House reservoirs, with both
terminating at 1S-18-SFAR, the most downstream UARP riverine sampling site on the
South Fork American River. General chemistry sampling and analytical methods are
further detailed in SMUD (2018).
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Table 7-3. General Chemistry Sampling Locations and Dates for SMUD Upper American River

Project Riverine Sites.

2017
SMUD General Chemistry
Site Survey
Name Site ID Location Sample Date
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir 8/9, 11/1
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake 8/9, 11/1
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake 8/2, 11/1
7 I1S-4-GC Gerle Creek outflow from Loon Lake 8/17,11/2, 11/16
14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir 5/3, 8/16, 11/2, 11/20
15 I1S-6-GC Gerle Creek outflow from Gerle Creek Reservoir 5/2,8/17, 11/2, 11/20

18 IS-7-SFRR

S.F. Rubicon upstream of Gerle Creek confluence

5/2, 8/17, 11/7, 11/20

19 IS-8-SFRR

S.F. Rubicon downstream of Gerle Creek confluence

5/2, 8/17,11/7, 11/20

16 IS-9-GCC Gerle Creek Canal inflow to Robbs Forebay 5/2,8/17,11/7,11/16
25 IS-10-SFSC S.F. Silver Creek outflow from Ice House 5/1, 8/10, 11/7, 11/16
27 IS-11-SFSC S.F. Silver Creek inflow to Junction Reservoir 5/1, 8/15, 11/8, 11/20
29 IS-12-SC Silver Creek outflow from Junction Reservoir 5/1, 8/16, 11/8, 11/20
32 IS-13-SC Silver Creek inflow to Camino Reservoir 5/8, 8/15

34 IS-14-SC Silver Creek outflow from Camino Reservoir 5/8, 8/15

38 1S-15-SFAR South Fork Amerigan River (SFAR) upstream of 5/8. 11/6, 11/28

Camino Powerhouse

41 I1S-16-SFAR SFAR downstream of Camino Powerhouse 5/8, 11/6, 11/28
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir 5/8, 8/14, 11/28
60 IS-18-SFAR SFAR upstream of White Rock Powerhouse 5/3, 8/16, 11/6, 11/29
43 I1S-19-SFAR SFAR downstream of Slab Creek Reservoir 5/3, 8121, 11/7, 11/27

Table 7-4. General Chemistry Sampling Locations and Dates for SMUD Upper American River

Project Reservoir Sites.

2017
SMUD General Chemistry
Site Survey
Name Site ID Location Sample Date
R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) 8/7,10/25, 11/14
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) 8/7,10/25, 11/14
R-4A R-1S-3-LL Loon Lake, near dam 7131, 10/25, 11/14
R-5 R-1S-4-GC Gerle Creek Reservoir, mid-reservoir 8/16, 11/2, 11/21
R-6C | R-IS-5-UVR Union Valley Reservoir, Robbs PH tailrace zone 5/10, 8/8, 10/24, 11/15
R-6D | R-IS-6-UVR | Union Valley Reservoir, Jones Fork Silver Creek arm | 5/10, 8/8, 10/24, 11/15
R-6B | R-IS-7-UVR Union Valley Reservoir, mid-reservoir 5/10, 8/8, 10/24, 11/15
R-6A | R-IS-8-UVR Union Valley Reservoir, near dam 5/11, 8/8, 10/24, 11/15
R-7C | R-IS-9-IHR Ice House Reservoir, upper lake body 5/9, 8/10, 10/23, 11/13
R-7B | R-IS-10-IHR Ice House Reservoir, mid-reservoir 5/9, 8/10, 10/23, 11/13
R-7A | R-IS-11-IHR Ice House Reservoir, near dam 5/9, 8/10, 10/23, 11/13
R-8 R-1S-12-JR Junction Reservoir, mid-reservoir between arms 8/15, 11/2, 11/21
R-9 R-1S-13-CR Camino Reservoir, mid-reservoir 8/15
R-1S-20-BC Brush Creek Reservoir, near dam 5/11, 8/14, 11/28
R-11B | R-1S-14-SC Slab Creek Reservoir, upper reservoir 8/3, 10/30, 11/27
R-11A | R-IS-15-SC Slab Creek Reservoir, mid-reservoir 8/3, 10/30, 11/27
R-1S-18-RR Rubicon Reservoir, mid-reservoir 8/9, 10/31
R-1S-19-Bl Buck Island Reservoir, mid-reservoir 8/2,10/18
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The 2017 general chemistry monitoring results indicated that riverine and reservoir water
quality in the UARP study area generally met water quality criteria, with a small number
of exceedances of the National Recommended Water Quality Criteria (NRWQC), Basin
Plan Water Quality Objectives (BPWQOs), and/or the California Toxics Rule (CTR)
standards. Suspended and dissolved solids, total organic carbon (TOC), fuels and oils,
nutrients, and total alkalinity were low and there were no exceedances of water quality
standards. Hardness was also very low (< 17 mg/L) at all sites, resulting in low acute and
chronic hardness-dependent criteria for associated metals and occasional exceedances.
Despite this, across a total of 2,693 analyte records for riverine samples, there were only
29 instances of exceedances (1%). Across a total of 3,368 analyte records for reservoir
samples, there were only 31 instances of exceedances (0.9%) (Tables 7-5 and Table 7-
6). Trace elements (aluminum, cadmium, copper, iron, lead, manganese, mercury, silver,
zinc) accounted for all exceedances of water quality criteria during riverine and reservoir
sampling.
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Table 7-5. Exceedances of Water Quality Standards Observed During 2017 UARP General Chemistry Riverine Sampling Events.
Total Total Dissolved Total Total Total Dissolved Total Dissolved
Aluminum | Cadmium | Cadmium | Copper Iron Manganese Silver Silver Zinc Zinc
Site ID (ugl/L) (ug/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ug/L)! (ug/L) (uglL) (ug/L)
Water Quality Standards
NRwQC 750 0.14 NA NA 1,000 50 0.03 NA 12 NA
BPWQO NA 5.0 NA 1.0 300 50 NA NA NA NA
CTR NA 0.29 NA 1.0 NA NA 0.03 NA 12 NA
May (Spring)
IS-10-SFSC - - - - - - 0.82 - - -
IS-11-SFSC - - - - - - 1.3 - - -
IS-12-SC -- - -- - - - 1.1 -- - -
IS-17-BC -- - -- - 400 80 - -- - -
August (Summer)

IS-3-LRR -- -- -- - - - -- 0.2823 - --

1S-6-GC - - - - - - - 0.15%3 - -
IS-18-SFAR - - - - - - - 0.17234 - -

November (Fall)

IS-2-LRR - - - - - - 0.07¢ 0.2623~ - -
IS-7-SFRR - - - - - - 0.18’ - - -
IS-8-SFRR -- - -- - - - 0.24’ -- - -
IS-9-GCC - - - - - - 0.34¢ - - -
IS-10-SFSC - -- - -- 390 160 0.23 - -- --
IS-11-SFSC -- - -- - - - 0.12’ -- - -
IS-19-SFAR - - - - - - 0.16’ - - -

June 2020 45

Water Quality
Monitoring Report



@ SMUD

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

Total Total Dissolved Total Total Total Dissolved Total Dissolved
Aluminum | Cadmium | Cadmium | Copper Iron Manganese Silver Silver Zinc Zinc
Site ID (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)! (ug/L) (ug/L) (ug/L)
Late-November (Fall-Winter)

[S-4-GC -- 0.27 0.14" 2.668 -- -- -- -- 23.6 17.8"
IS-10-SFSC - - - - 450 200 - - - -
IS-16-SFAR -- -- -- -- -- 64 -- -- -- --

IS-17-BC 2,400 -- -- - 2,400 76 -- -- - --

ug/L = micrograms per liter
NA = Not applicable

NRWQC = National Recommended Water Quality Criteria (USEPA 1986)
BPWQO = Basin Plan Water Quality Objectives (CRWQCB 2016)

CTR = California Toxics Rule (USEPA 2000)
-- = No exceedance observed
" Note that the MDL for total silver is 0.07 ug/L, which is greater than the NWRQC and CTR criteria
2 Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute and/or chronic criteria (USEPA 2017) (Appendix C, Tables C-9

through C-12)

3 Dissolved fraction is greater than total fraction, which may be a result of reporting near the detection limit
JResult falls between method detection limit and reporting limit

FB = Field Blank was greater than the MDL for this analyte. Field blank for Late November (Fall-Winter) riverine and reservoir sampling events corresponded
to sample “IS-8-SFRR-FBL”
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Table 7-6. Exceedances of Water Quality Standards Observed During 2017 UARP General Chemistry Reservoir Sampling Events.

Total Total Total Total Total Total Total Dissolved Total
Aluminum | Cadmium | Copper Iron Lead Manganese | Mercury | Silver Silver Zinc
Site ID (ug/L) (ugl/L) (ugl/L) (ugl/L) (uglL) (uglL) (ng/L) (ug/L)’ (ugl/L) (ugl/L)
Water Quality Standards
NRWQC 750 0.14 NA 1,000 3 50 1,400 0.03 NA 12
BPWQO NA 5.0 1.0 300 15 50 NA NA NA NA
CTR NA 0.29 1.0 NA 3 NA 50 0.03 NA 12
May (Spring)
R-IS-8-UVR-BOT | 1,200 - - 790 | -~ | 66 - - -
August (Summer)
R-1S-1-LL-BOT - - 1.09 510 - - - - - -
R-I1S-9-IHR-BOT - - 2.1 - - - - - - -
R-1S-14-SC-SUR - - - - - - - - 0.28%3/ -
R-1S-14-SC-BOT - - 1.35 - - - - - 0.25%3/ -
R-1S-15-SC-SUR - - - - - - - - 0.26%3/ -
R-IS-15-SC-BOT - - - - - - - - - -
R-1S-19-BI-SUR - - - - - - - - 0.25%3/ -
R-1S-19-BI-BOT - 0.22 4.18 650 5.84 - 96.3 - 0.2823/ 17.3
R-1S-20-BR-BOT - - - - - 180 - - - -
October-November (Fall)
R-I1S-1-LL-SUR - - - - - - - 0.08* - -
R-1S-2-LL-SUR - - - - - - - 0.09’ - -
RAS AR 1,300 - . 1,400 - 120 . . . -
R-1S-19-BI-SUR - - - - - - - - 0.29%3/ -
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Total Total Total Total Total Total Total Dissolved Total
Aluminum | Cadmium | Copper Iron Lead Manganese | Mercury | Silver Silver Zinc
Site ID (ugl/L) (ugl/L) (ugl/L) (ugl/L) (uglL) (uglL) (ng/L) (ug/L)! (ugl/L) (ugl/L)
Late-November (Fall-Winter)
R-1S-5-UVR- J
SUR -- -- -- -- -- -- -- 0.1 -- --
R-1S-6-UVR- 23, _
SUR -- -- -- -- -- -- -- -- 0.18
R-1S-14-SC-SUR 850 -- -- 650 -- -- -- -- -- --
R-1S-20-BR-SUR 2,200 -- -- 2,100 -- -- -- -- -- --

ng/L = nanograms per liter
ug/L = micrograms per liter

NA = Not applicable

NRWQC = National Recommended Water Quality Criteria (USEPA 1986)
BPWQO = Basin Plan Water Quality Objectives (CRWQCB 2016)

CTR = California Toxics Rule (USEPA 2000)
-- = No exceedance observed
" Note that the MDL for total silver is 0.07 ug/L, which is greater than the NWRQC and CTR criteria
2 Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute and/or chronic criteria (USEPA 2017) (Appendix C, Tables C-9

through C-12)

3 Dissolved fraction is greater than total fraction, which may be a result of reporting near the detection limit

J Result falls between method detection limit and reporting limit
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There were several analytes that exhibited seasonal, reservoir depth, or riverine
longitudinal (i.e., upstream to downstream) flow trends. The most pronounced seasonal
trends were observed for total mercury and TOC. Total mercury concentrations in surface
water samples (reservoir and riverine) were generally low (< 2 ng/L) and were relatively
higher during Spring and Fall-Winter sampling events, which may have been due to
increased runoff and elevated flows during these seasons (Figure 7-12). Total mercury
concentrations in reservoir bottom water samples were slightly higher during the spring
and summer sampling events; however, a greater number of bottom samples were
collected during these seasons due to thermal stratification in several UARP reservoirs,
so confirmation of a trend in bottom water concentrations cannot be discerned from the
available data. TOC in surface water samples decreased slightly from the Spring to Fall-
Winter seasons, with increases observed with distance downstream for a given season
(Figure 7-13). Differences in analyte concentrations with depth were observed for
dissolved metals aluminum and zinc. Reservoir bottom water samples for both analytes
were higher compared to surface water samples (reservoir and riverine) at multiple sites
and in various seasons throughout the year (Figure 7-14 and 7-15). Longitudinal flow
trends were observed for bicarbonate, copper, total alkalinity, and total hardness in
multiple, but not all, seasons. When a longitudinal trend was apparent, concentrations
tended to increase with distance downstream; an example of this trend for the analyte
bicarbonate (as CaCO3) is presented in Figure 7-16.
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Figure 7-12. Total mercury results for transect R-IS-9-IHR through 1S-18-SFAR by survey during
2017 UARP general chemistry sampling events.
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Figure 7-13. Total organic carbon (TOC) results for transect R-IS-5-UVR through 1S-18-SFAR by

survey during 2017 UARP general chemistry sampling events.
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Figure 7-14. Dissolved aluminum results for transect R-IS-5-UVR through 1S-18-SFAR by survey
during 2017 UARP general chemistry sampling events.
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Figure 7-15. Dissolved zinc results for transect R-IS-5-UVR through 1S-18-SFAR by survey during

2017 UARP general chemistry sampling events.
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Figure 7-16. Bicarbonate as CaCO:s results for transect R-IS-5-UVR through 1S-18-SFAR by survey

during 2017 UARP general chemistry sampling events.
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7.3. BACTERIA

Bacteria monitoring for fecal coliform and E. coli at UARP sites was conducted during
each year of the 2015-2019 monitoring period. Bacteria sampling occurred at 15
locations (Figure 4-1 and Figure 4-2, Table 4-6), including locations at the middle
elevation UARP reservoir sites (Gerle Creek, Union Valley, Junction, Ice House, Brush
Creek, Slab Creek) during the 30-day period surrounding 4" of July, and locations at the
upper elevation UARP reservoir sites (Loon Lake, Buck Island) during the 30-day period
surrounding Labor Day. Bacteria sampling methods are presented in Section 5.2 of this
report, as well as in SMUD (2016b, 2017, 2018, 2019).

Of the 15 locations monitored for fecal coliform and E. coli during the 2015-2019 period,
none exhibited exceedances of the Basin Plan objective of 200 MPN/100 mL as a
geometric mean of five samples collected over 30 days. The following 10 locations (67%
of total locations) also exhibited no exceedances of Basin Plan fecal coliform objectives
(instantaneous maximum of 400 MPN/100 mL, geometric mean of 200 MPN/100 mL from
five samples collected over a 30 day period) for protection of REC-1 designated waters:
Bac-1-Bl, Bac-2-Bl, Bac-3-LL, Bac-4-LL, Bac-5-GCR, Bac-6-GCR, Bac-8-UVR, Bac-9-
UVR, Bac-12-IHR, and Bac-14-BCR.

Overall, there were no perceivable site-specific trends across years in either fecal coliform
or E. coli counts over the five year monitoring period (Figure 7-17). However, all
exceedences of the Basin Plan instantaneous maximum objective of 400 MPN/100 mL
for fecal coliform occurred during the wet years of 2017 and 2019. Higher fecal coliform
counts at some sites during the Independence Day sampling events in 2017 and 2019
coincided with wet water years, which could be the result of generally higher levels of
runoff transporting bacteria in association with suspended materials during wetter water
years.
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Figure 7-17. Geometric means counts of (a) fecal coliform and (b) E. coli, during
the period 2015-2019. The red line denotes 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.

June 2020 53
Water Quality
Monitoring Report



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

FERC Project No. 2101

7.4. METALS BIOACCUMULATION

Metals bioaccumulation monitoring was conducted during Year 2 (2016) of the monitoring
program to assess potential bioaccumulation of metals in resident fish within specific
UARP reservoirs. 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). Sampling occurred in six UARP reservoirs
consistent with the Plan (SMUD 2016a) (Figures 7-3 and 7-4, Table 7-7). Sampling and
analytical methods are detailed in SMUD (2016b).

Table 7-7. Metals Bioaccumulation Sampling Locations and Dates for SMUD Upper American River
Project Reservoir Sites.

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

Metals bioaccumulation data for UARP reservoirs are presented in Table 7-8 and Figures
7-18 and 7-19. Results indicated that all sampled reservoirs contained fish tissue mercury
concentrations that were greater than the most protective Office of Environmental Health
Hazard Assessment (OEHHA) Advisory Tissue Level (ATL) (0.07 ug/g wet weight [ww]);
no fish tissue samples were greater than the next most protective ATL of 0.44 ug/g ww".
The percentage of captured fish with total mercury concentrations exceeding OEHHA’s
ATL of 0.07 ug/g methylmercury ranged from 7% at Camino Reservoir to 65% at Slab
Creek Reservoir. The highest average mercury concentration across all species and
sampled reservoirs occurred in brown trout, particularly those from Ice House Reservoir
(0.409 ug/g ww) and Loon Lake Reservoir (0.322 ug/g ww). Smallmouth bass had the
highest individual mercury concentration (0.713 ug/g ww) and averaged 0.219 ug/g ww;
all smallmouth bass specimens were captured at Union Valley Reservoir. Rainbow trout
were captured at Loon Lake Reservoir, Union Valley Reservoir, Ice House Reservoir, and
Slab Creek Reservoir, and average mercury concentrations ranged from 0.015 ug/g ww
at Loon Lake Reservoir to 0.032 ug/g ww at Slab Creek Reservoir. Average mercury
concentrations for other species sampled for metals bioaccumulation were 0.116 ug/g ww
for kokanee (Union Valley Reservoir, 0.110 ug/g ww for lake trout (Union Valley

' 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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Reservoir), 0.039 ug/g ww for Lahontan cutthroat trout (Camino Reservoir), and 0.251
ug/g ww for Sacramento pikeminnow (Slab Creek Reservoir) (Table 7-8).

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
method detection limits (<0.002 ug/g wet weight and <0.003 ug/g wet weight,
respectively) (Table 7-8). There are no existing advisory levels for copper, lead, or silver.
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Table 7-8. Fish Tissue Metals Concentrations in UARP Reservoirs.

./" ‘\\
i )
AN //

Species C 2016 S " Number Mercury (Hg) Copper (Cu) Lead (Pb) Silver (Ag)
Location pemt;lsam(;mmon D:tmep ing of Fish (ug/g ww) (ug/g ww) (ug/g ww) (ug/g ww)
Sampled Range Avg' ATL? Range Avg’ Range Avg' Range Avg'
Loon Lake Reservoir rainbow trout 613 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
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 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
Reservoir (M-1-GCR)
smallmouth bass 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
rainbow trout 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
Union Valley kokanee 8/30, 8/31, 9/1 4 0.068 0.247 0116 0.230 0.280 0.260 <0002 | <0.002 0.001 <0003 | <0.003 0.002
Reservoir (M-1-UVR)
brown trout 1 0.145 0.145 0.145 0.07/ 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 0.44 0.200 0.320 0.244 <0.002 0.017 0.023 <0.003 <0.003 0.002
lce House Resenoir rainbow trout 6125 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
(M-1-HR) 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 Reservoir (M-| 2 0"an cutthroat 650 3 0.029 0.045 | 0.039 0.160 0.190 0173 | <0002 | <0.002 0.001 <0.003 | <0.003 0.002
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
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
Slab Creek Reservoir Sacramento 8/31 7 0.125 0.516 0.251 0.110 0.260 0.160 <0002 | <0.002 0.001 <0003 | <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

ATL = Advisory Tissue Level
ug/g = microgram per gram

ww = wet weight
dw= dry weight

' Results <MDL were treated as 0.5 x MDL for the calculation of averages.

2 At 0.070 ug/g ww OEHHA would begin to consider advising children and women of child-bearing age to limit consumption to fewer than either meals per month, and at 0.44 ug/g ww OEHHA may recommend no consumption by children and women of child bearing age

(Klasing and Brodberg 2008).
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Figure 7-18. Fish tissue metals concentrations in (a) Loon Lake Reservoir, (b) Gerle Creek Reservoir, (¢) Union Valley Reservoir and
(d) Ice House Reservoir during August and September 2016.
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Figure 7-19. Fish tissue metals concentrations in (a) Camino Reservoir and (b) Slab Creek Reservoir during August and September

2016.
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8.0 CONCLUSIONS
8.1. 2019 MONITORING YEAR

Based on 2019 in situ monitoring results, riverine water quality in the UARP study area
consistently met Basin Plan water quality objectives for dissolved oxygen and pH. There
were zero instances of dissolved oxygen measured below the Basin Plan instantaneous
minimum objective (7.0 mg/L) for COLD and SPWN. There were two instances of pH
measured below the Basin Plan instantaneous minimum objective (6.5 s.u.), which is the
fewest measured during 2015-2019 in situ water quality monitoring at riverine sites.
There were no instances of pH measured above the Basin Plan instantaneous maximum
objective (8.5 s.u.). There were no instances of elevated turbidity.

Reservoir water quality in 2019 was also generally good, with zero values measuring
below the Basin Plan instantaneous minimum objectives for dissolved oxygen (7 mg/L)
for COLD and SPWN in either the Spring (June) or October (Fall) surveys. There were
instances of pH measuring below the Basin Plan instantaneous minimum objective (6.5
s.u.) in surface and bottom waters at Loon Lake Reservoir during the June (Spring) survey
and at each of the UARP reservoirs during the October (Fall) surveys. This may be due
to the low buffering capacity characteristic of headwater reaches in granitic watersheds.
There were no instances of pH measured above the Basin Plan instantaneous maximum
objective (8.5 s.u.). There were no instances of elevated turbidity.

Sampling results for 2019 indicated no exceedances of the fecal coliform Basin Plan
objective of 200 MPN/100 mL (geometric mean of five samples collected over 30 days),
and only three of 75 samples exceeded the instantaneous maximum Basin Plan objective
of 400 MPN/100 mL.

Despite occasional low reservoir pH measurements, 2019 monitoring results indicate that
overall, surface waters of the UARP study area support designated beneficial uses,
including COLD, SPWN, and REC-1.

8.2. FIVE-YEAR WATER QUALITY SUMMARY (2015 - 2019)

Over the five-year monitoring period (2015-2019), in situ riverine water quality in the
UARP study area generally met Basin Plan water quality objectives for dissolved oxygen,
pH, and turbidity across 19 sites, with the vast majority (98%) of dissolved oxygen
measurements above the Basin Plan instantaneous minimum objective (7.0 mg/L) for
COLD and SPWN, most pH measurements (67%) above the Basin Plan instantaneous
minimum objective of 6.5 s.u., all pH measurements (100%) below the Basin Plan
instantaneous maximum objective of 8.5 s.u., and generally low turbidity (< 5 NTU). The
occasionally low riverine pH is likely due to low buffering capacity characteristic of
headwater reaches in granitic watersheds, and the associated measurements may
represent background for the UARP study area. The infrequent instances of elevated
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riverine turbidity measurements corresponded to sites located downstream of the King
Fire area that burned over 97,000 acres of land in El Dorado County, California, in mid-
September to mid-October 2014. Over the 2015-2019 monitoring period, turbidity levels
at these sites progressively decreased.

Annual riverine water temperatures in the UARP study area conistently followed seasonal
patterns with the highest temperatures occurring during the summer sampling events and
the lowest temperatures occurring during the winter sampling events. Maximum water
temperatures occurred in the summer sampling periods for water years designated as
Critically Dry (2015) and Below Normal (2018), corresponding to generally lower flows
during those years. Winter water temperatures were the least variable, with only an
approximately 6°C range across sites and years. There was a consistent, albeit relatively
broader, range of water temperatures (3°C to 12°C) across sites and years for the spring
(n=16) and fall (n=19) seasons during 2015-2017 and 2019 monitoring; 2018 exhibited a
slightly broader range of temperatures (1°C to 15°C).

Reservoir water quality in the UARP study area was consistently good across 15
represenative sites for the 2015-2019 monitoring period. The medium-sized and smaller
UARP reservoirs, including Loon Lake, Gerle Creek, Junction Reservoir, Camino
Reservoir, and Slab Creek Reservoir, did not consistently thermally stratify for either
monitoring season (spring, fall). Water temperature, dissolved oxygen, pH, and turbidity
in these reservoirs remained generally constant with increasing depth, tended to reflect
riverine values of these parameters, and generally met Basin Plan objectives. The larger
and deeper Ice House and Union Valley reservoirs exhibited the onset of thermal
stratification during each spring and tended to mix in the late fall to early winter.
Occasional in situ values were measured below the Basin Plan instantaneous minimum
objectives for dissolved oxygen (5 mg/L) in the bottom waters of the deepest sites at
Union Valley Reservoir and Ice House Reservoir in the fall/early winter, where these
resrvoirs were stratified at the time of sampling. The latter result is not uncommon for
deep waterbodies that have been thermally stratified for several months. There were
multiple instances of pH measured below the Basin Plan instantaneous minimum
objective (6.5 s.u.) in the UARP reservoirs in general, which, similar to the riverine pH
results, may be due to low buffering capacity characteristic of headwater reaches in
granitic watersheds. There were no instances of reservoir pH measured above the Basin
Plan instantaneous maximum objective (8.5 s.u.). There were no instances of elevated
turbidity in the UARP reservoirs.

The 2017 general chemistry monitoring results indicate that riverine and reservoir water
quality in the UARP study area generally meets applicable federal and state water quality
standards. Suspended and dissolved solids, total organic carbon (TOC), fuels and oils,
and nutrients were low and there were no exceedances of water quality standards. Total
alkalinity and hardness were also very low (i.e., less than 17 mg/L), resulting in low acute
and chronic hardness-dependent criteria for associated metals and occasional
exceedances. Despite the low criteria, there were very few instances of exceedances
(i.e., 1% of total riverine analyte records and 0.9% of total reservoir analyte records,
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involving the trace elements aluminum, cadmium, copper, iron, lead, manganese,
mercury, silver, and zinc), indicating that metals toxicity due to water concentrations is
unlikely throughout the UARP study area. Overall, the 2017 general chemistry monitoring
results indicate no particular analytes of concern for the UARP study area.

Throughout the five-year monitoring period (2015-2019), bacteria levels associated with
the recreational water contact (REC-1) designated beneficial use were low, with no
locations exceeding the Basin Plan geomteric mean objective of 200 MPN/100 mL, and
10 of 15 locations exhibiting no exceedances of the instantaneous maximum Basin Plan
objective of 400 MPN/100 mL. E. coli geometric means were similarly low. Relatively
higher fecal coliform counts at some sites during the Independence Day sampling events
in 2017 and 2019 coincided with wet water years, which could be the result of generally
higher levels of runoff transporting bacteria in association with suspended materials
during wetter water years. However, other than generally low levels, there were no
perceivable site-specific or overall trends for either fecal coliform or E. coli counts over
the five year period.

Metals bioaccumulation monitoring in 2016 indicated that, with the exception of Camino
Reservoir, 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 trophic level 3 (prey) fish and 13 trophic level 4 (sport) fish
exceeded the SWRCB'’s proposed water quality objective (0.2 ug/g) in Loon Lake, Union
Valley, Ice House, and Slab Creek reservoirs. Copper tissue concentrations varied
depending on location and species, but all were less than 0.35 ug/g wet weight. Lead and
silver tissue concentrations were generally near or below the 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.

Based on SWRCB Condition 8.J, SMUD will propose to the SWRCB that the Plan be
revised to reduce sampling of some constituents due to a consistent lack of exceedances
to Basin Plan water quality objectives during the five-year monitoring period (2015-2019).
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APPENDIX A
In situ Vertical Profile Data for UARP Reservoir Sites
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Table A-1. Vertical Profile Data for UARP Reservoir Sites — June (Spring) In situ Surveys.

@ SMUD

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake Reservoir

0.1 9.2 9.8 86 5 6.4 0.1
1 9.2 9.9 86 5 6.4 0.2
2 9.2 9.8 86 5 6.3 0.2
3 9.2 9.8 85 5 6.3 0.2
4 9.2 9.8 85 5 6.3 0.2
5 9.0 9.9 86 5 6.3 0.2
6 8.6 10.0 85 5 6.2 0.2
7 8.5 10.0 86 5 6.2 0.2

RAS--LL ol 8 8.1 10.2 86 5 6.2 0.2 89
9 8.0 10.2 86 5 6.2 0.2
10 8.0 10.1 86 5 6.1 0.1
11 7.7 10.2 85 5 6.1 0.2
12 7.6 10.2 85 5 6.1 0.2
13 7.3 10.2 85 5 6.1 0.2
14 7.2 10.2 85 5 6.1 0.2
15 7.2 10.2 85 5 6.2 0.3
0.1 8.1 10.1 85 5 6.6 0.2
1 8.1 10.1 85 5 6.5 0.2
2 8.0 10.1 85 5 6.5 0.2
3 8.0 10.1 85 5 6.5 0.1
4 8.0 10.1 85 5 6.5 0.2
5 7.6 10.1 85 5 6.4 0.2

RAS-2-LL o/7 6 7.2 10.2 85 5 6.4 0.2 103
7 7.0 10.2 84 5 6.4 0.2
8 7.0 10.2 84 5 6.4 0.2
9 6.8 10.3 84 5 6.4 0.2
10 6.8 10.2 84 5 6.4 0.2
11 6.7 10.3 84 5 6.4 0.2

June 2020 A-3

Water Quality

Monitoring Report



@ SMUD

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

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

12 6.7 10.2 84 5 6.4 0.2

13 6.2 10.3 83 5 6.4 0.2

14 6.0 10.3 83 5 6.4 0.2

15 5.6 10.3 82 5 6.4 0.2

16 5.5 10.4 82 5 6.4 0.2

17 5.5 10.4 82 5 6.3 0.2

18 5.5 10.4 82 5 6.3 0.2

19 5.5 10.3 82 5 6.3 0.2

20 5.4 10.3 81 5 6.3 0.2
0.1 5.7 10.4 83 5 6.5 0.2

1 5.7 10.5 83 5 6.4 0.2

2 5.7 10.5 83 5 6.4 0.2

3 5.7 10.5 83 5 6.4 0.2

4 5.6 10.4 83 5 6.4 0.2

5 5.6 10.4 83 5 6.4 0.2

6 5.6 10.4 83 5 6.4 0.2

7 5.6 10.4 83 5 6.4 0.2

R-1S-3-LL 6/7 8 5.5 10.4 83 5 6.4 0.2 9.9

9 5.5 10.4 82 5 6.4 0.2

10 5.5 10.4 82 5 6.4 0.2

11 5.4 10.4 82 5 6.4 0.2

12 5.4 10.4 82 5 6.4 0.2

13 5.3 10.4 82 5 6.3 0.2

14 5.2 10.3 81 5 6.3 0.2

15 5.2 10.3 81 5 6.3 0.2

16 5.2 10.3 81 5 6.3 0.2
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2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Gerle Reservoir

0.1 8.8 10.1 87 6 6.6 0.3
1 8.7 10.1 87 6 6.6 0.3
2 8.6 10.1 87 6 6.6 0.3
3 8.3 10.2 87 6 6.6 0.3
4 8.2 10.2 86 6 6.5 0.3

RIS-4-GC o/ 5 8.0 10.2 86 6 6.5 0.3 6-2
6 7.9 10.2 86 6 6.5 0.3
7 7.7 10.2 85 6 6.5 0.3
8 7.4 10.2 85 6 6.5 0.3
9 7.3 10.1 84 6 6.5 0.3

Union Valley Reservoir

0.1 14.5 9.5 93 10 7.7 0.3
1 14.0 9.5 92 9 7.2 0.3
2 10.7 10.2 92 8 7.1 0.3
3 9.5 10.3 90 8 7.0 0.3
4 9.1 10.4 90 7 7.0 0.3
5 8.8 10.3 89 7 6.9 0.3
6 8.7 10.3 89 7 6.9 0.3
7 8.5 10.3 88 7 6.9 0.3
8 8.2 10.3 88 7 6.8 04

RIS-5-UVR | 64 9 8.0 10.3 87 7 6.8 0.4 78
10 8.0 10.3 87 7 6.8 0.4
11 7.8 10.3 87 7 6.8 04
12 7.6 10.4 87 7 6.8 0.4
13 7.4 10.4 87 7 6.8 04
14 7.1 10.4 86 7 6.7 0.3
15 7.0 10.5 86 7 6.7 04
16 6.9 10.5 86 7 6.7 04
17 6.8 10.5 86 7 6.7 0.4
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2019 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 6.7 10.5 86 6 6.7 0.3

19 6.7 10.5 86 6 6.7 04

20 6.7 10.6 86 6 6.7 0.4

21 6.6 10.5 85 6 6.7 0.4

22 6.3 10.2 82 7 6.7 0.4
0.1 14.0 9.7 94 9 7.1 0.3

1 13.7 9.8 94 9 7.1 0.3

2 10.9 10.4 94 9 7.1 0.4

3 10.0 10.5 93 8 7.1 0.4

4 9.4 10.6 92 8 7.1 0.4

5 9.0 10.7 92 8 7.0 0.4

6 8.8 10.7 92 8 7.0 04

7 8.6 10.6 91 8 7.0 0.5

8 8.5 10.7 91 8 7.0 0.4

9 8.3 10.5 90 8 7.0 0.4

10 8.2 10.7 91 8 6.9 04

11 8.0 10.6 90 8 6.9 0.5

R-1S-6-UVR 6/4 12 7.9 10.5 88 8 6.9 0.5 6.7

13 7.8 10.5 88 8 6.9 0.4

14 7.7 10.5 88 8 6.9 0.4

15 7.5 10.4 87 8 6.8 04

16 7.5 10.4 86 8 6.8 0.4

17 7.4 10.3 86 8 6.8 0.4

18 7.2 10.3 85 8 6.8 0.4

19 7.2 10.3 85 8 6.8 0.4

20 7.1 10.3 85 8 6.8 04

21 7.0 10.3 85 8 6.8 0.4

22 6.9 10.4 85 8 6.8 0.3

23 6.8 10.4 85 8 6.8 0.4

24 6.7 10.4 85 8 6.8 0.4

A-6 June 2020

Water Quality

Monitoring Report



Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 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)

25 6.5 10.3 84 8 6.8 0.4

26 6.4 10.3 84 8 6.8 04

27 6.4 10.4 84 8 6.7 0.3

28 6.3 10.4 84 8 6.7 0.4

29 6.1 10.4 84 8 6.7 0.3

30 6.0 10.4 83 8 6.7 0.3

31 5.9 10.4 83 8 6.7 0.3

32 5.7 10.3 83 8 6.7 0.3

33 5.7 10.3 82 8 6.7 0.3

34 5.6 10.2 81 8 6.7 0.3

35 5.6 10.2 81 8 6.7 0.4

36 5.5 10.2 81 8 6.7 0.3

37 5.5 10.2 81 8 6.7 0.4
0.1 15.3 9.5 94 10 7.2 0.3

1 13.9 9.6 93 9 7.2 0.3

2 11.6 10.2 94 9 7.1 0.3

3 10.6 10.4 93 8 7.1 0.3

4 9.8 10.3 91 8 7.1 0.3

5 9.3 10.3 90 8 7.0 0.4

6 9.0 10.5 91 8 7.0 0.4

7 8.9 10.5 91 8 7.0 04

R-IS-7-UVR 6/4 8 8.3 10.5 89 8 7.0 0.4 8.1

9 8.1 10.4 88 7 6.9 0.4

10 8.0 10.4 88 7 6.9 0.4

11 7.9 10.4 88 8 6.9 0.4

12 7.8 10.5 88 8 6.9 04

13 7.7 10.4 87 8 6.9 0.3

14 7.5 10.4 87 8 6.8 0.4

15 7.4 10.3 86 8 6.8 0.4

16 7.3 10.3 86 8 6.8 0.4
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2019 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)
17 7.2 10.3 85 8 6.8 0.3
18 7.1 10.4 85 8 6.8 04
19 7.0 10.3 85 8 6.8 0.3
20 6.9 10.3 85 7 6.8 0.3
21 6.9 10.3 85 7 6.8 0.3
22 6.8 10.3 85 7 6.8 0.3
23 6.7 10.3 84 7 6.8 04
24 6.6 10.3 84 7 6.7 0.4
25 6.6 10.3 84 7 6.7 0.3
26 6.5 10.3 84 7 6.7 0.4
27 6.5 10.3 84 7 6.7 0.3
28 6.4 10.3 83 7 6.7 0.3
29 6.1 10.3 83 8 6.7 0.3
30 6.0 10.2 82 8 6.7 0.3
31 6.0 10.2 82 8 6.7 0.3
32 5.9 10.2 82 8 6.7 0.3
33 5.8 10.2 82 8 6.7 0.3
34 5.8 10.2 81 8 6.7 0.3
35 5.7 10.2 81 8 6.6 0.3
36 5.7 10.2 81 8 6.6 0.3
37 5.7 10.2 81 8 6.6 04
38 5.7 10.2 81 8 6.6 0.3
39 5.7 10.2 81 8 6.6 0.3
40 5.7 101 81 8 6.6 0.4
41 5.6 10.2 81 8 6.6 0.4
42 5.7 10.1 81 8 6.6 04
43 5.6 10.1 81 8 6.6 0.3
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2019 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

0.1 13.4 9.6 92 9 7.1 0.3
1 13.1 9.6 91 9 7.1 0.3
2 12.1 9.8 91 9 7.0 04
3 11.3 10.0 91 9 7.0 04
4 10.6 10.1 90 8 7.0 0.4
5 9.9 10.3 91 8 7.0 04
6 8.9 10.5 90 7 7.0 0.4
7 8.0 10.5 88 6 6.9 0.6
8 7.3 10.7 88 6 6.8 1.0
9 6.8 10.6 87 6 6.7 0.6
10 6.5 10.7 87 6 6.7 0.7
11 6.4 10.7 87 6 6.7 0.7

R-I1S-9-IHR 6/5 12 6.4 10.7 87 6 6.7 0.6 5.7
13 6.4 10.7 86 6 6.7 0.7
14 6.3 10.7 86 6 6.7 0.6
15 6.2 10.6 86 6 6.7 0.6
16 6.2 10.6 86 6 6.7 0.6
17 6.2 10.6 86 6 6.7 0.6
18 6.1 10.6 85 6 6.6 0.5
19 6.1 10.6 85 6 6.6 0.5
20 6.1 10.5 85 6 6.6 0.5
21 6.0 10.4 84 6 6.6 0.5
22 5.9 10.4 83 6 6.6 0.5
23 5.9 10.4 83 6 6.6 0.4
24 5.8 10.2 81 7 6.5 0.4’
0.1 14.7 9.4 93 10 7.2 0.3
1 13.9 9.5 92 10 7.1 0.3

RAS-10IHR | 6/5 2 13.5 9.5 92 9 7.1 0.4 69
3 11.3 10.1 92 9 7.2 0.4
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2019 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 10.2 10.3 92 9 7.1 0.4
5 9.8 10.4 91 8 7.2 04
6 8.9 10.5 91 8 7.1 0.4
7 8.0 10.6 89 7 7.0 0.4
8 7.6 10.7 90 7 7.0 0.3
9 7.4 10.7 89 7 7.0 0.3
10 7.3 10.7 89 7 6.9 04
11 7.2 10.7 88 7 6.9 0.3
12 7.1 10.7 88 7 6.9 0.3
13 7.0 10.6 88 7 6.9 0.3
14 6.9 10.6 87 7 6.8 0.4
15 6.8 10.6 87 7 6.8 04
16 6.6 10.5 86 7 6.8 0.4
17 6.3 10.4 84 7 6.8 0.4
0.1 14.4 9.4 93 10 7.2 0.4
1 13.6 9.5 92 10 7.1 04
2 13.6 9.5 92 10 7.1 04
3 13.4 9.6 91 9 7.1 0.4
4 11.9 9.9 92 9 7.2 0.3
5 8.9 10.8 93 8 7.2 0.3
6 7.8 11.0 93 8 7.1 0.3
7 7.2 11.1 92 8 7.0 0.3
RAS-ATIHR | 6/ 8 6.9 11.1 91 8 7.0 0.3 >7
9 6.7 11.0 90 8 6.9 0.3
10 6.6 10.9 89 7 6.9 0.3
11 6.3 10.7 86 7 6.8 0.3
12 6.3 10.6 86 7 6.8 0.3
13 6.2 10.5 85 7 6.7 0.3
14 6.1 10.4 84 7 6.7 0.3
15 6.0 10.4 84 7 6.7 0.2
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
16 6.0 10.3 83 7 6.7 0.2
17 5.9 10.3 83 7 6.6 0.2
18 5.9 10.3 83 7 6.6 0.2
19 5.9 10.3 83 7 6.6 0.3
20 5.9 10.3 82 7 6.6 0.3
21 5.8 10.2 82 7 6.6 0.3
22 5.8 10.2 82 7 6.6 0.2
23 5.8 10.2 82 7 6.6 0.2
24 5.7 10.2 81 7 6.6 0.2
25 5.7 10.1 81 7 6.6 0.3
26 5.7 10.1 81 7 6.6 0.3
27 5.7 10.1 80 7 6.5 0.3
28 5.7 10.0 79 7 6.5 0.3

°C = degrees Celsius

m = meter(s)

mg/L = milligrams per liter
% sat = percent saturation

s.u = standard unit of pH

uS/cm = microsiemens per centimeter

NTU

June 2020
Water Quality
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= Nephelometric Turbidity Unit
' Turbidity values are recorded as the values from the previous depth.
contact with reservoir bottom sediments.

Higher turbidity values on the data sheet reflect turbidity caused by the probe coming into
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@ SMUD

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

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

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake

0.1 11.1 8.5 77 6 7.4 0.2
1.0 11.2 8.4 77 6 7.2 0.2
2.0 11.1 8.5 77 6 7.0 0.2
3.0 11.0 8.4 77 6 6.9 0.2
4.0 11.0 8.4 77 6 6.8 0.2
5.0 11.0 8.4 77 6 6.7 0.2
6.0 11.0 8.4 76 6 6.7 0.3
7.0 11.0 8.4 76 6 6.6 0.2

RAS-A-LL 10722 8.0 11.0 8.4 76 6 6.6 0.2 97
9.0 11.0 8.4 76 6 6.5 0.2
10.0 11.0 8.4 76 6 6.5 0.2
11.0 11.0 8.4 76 6 6.5 0.2
12.0 11.0 8.4 76 6 6.4 0.2
13.0 11.1 8.4 76 6 6.4 0.2
14.0 11.0 8.4 76 6 6.4 0.2
15.0 11.0 8.4 76 6 6.4 0.2
0.1 11.2 8.5 77 6 6.6 0.2
1.0 11.2 8.5 77 6 6.6 0.2
2.0 11.2 8.4 77 6 6.6 0.2
3.0 11.1 8.4 77 6 6.6 0.2
4.0 11.1 8.4 77 6 6.6 0.2
5.0 11.1 8.4 77 6 6.6 0.2

RAS-2-LL 10722 6.0 11.1 8.4 77 6 6.5 0.2 100
7.0 11.1 8.4 77 6 6.5 0.2
8.0 11.1 8.4 77 6 6.5 0.2
9.0 11.1 8.4 76 6 6.5 0.2
10.0 11.1 8.4 76 6 6.5 0.2
11.0 11.1 8.4 76 6 6.5 0.2
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
12.0 11.0 8.4 76 6 6.5 0.3
0.1 11.3 8.5 78 6 6.7 0.2
1.0 11.1 8.5 77 6 6.5 0.2
2.0 11.1 8.5 77 6 6.6 0.2
3.0 11.1 8.5 77 6 6.5 0.2
4.0 11.1 8.5 77 6 6.5 0.2
5.0 11.0 8.5 77 6 6.5 0.2

RAS-3-LL 10722 6.0 11.0 8.5 77 6 6.5 0.2 93
7.0 11.0 8.5 77 6 6.5 0.2
8.0 11.0 8.5 77 6 6.5 0.2
9.0 11.0 8.5 77 6 6.5 0.3
10.0 11.0 8.5 77 6 6.5 0.2
11.0 11.0 8.5 77 6 6.5 0.3

Gerle Creek Reservoir

0.1 10.2 9.2 82 9 7.1 0.2
1.0 9.8 9.2 81 9 6.9 0.3
2.0 9.7 9.2 81 9 6.8 0.3
3.0 9.7 9.2 81 9 6.7 0.3

RIS4-GC | 10125 4.0 9.6 9.1 80 9 6.7 0.3 73
5.0 9.6 9.4 80 9 6.6 0.3
6.0 9.5 9.1 80 9 6.6 0.3
7.0 9.3 8.9 77 9 6.5 0.3

Union Valley Reservoir

0.1 15.8 8.0 81 9 6.4 0.3
1 15.6 8.0 80 9 6.4 0.3
2 15.5 8.0 80 9 6.5 0.3

R-IS-5-UVR 10/22 3 15.1 8.0 79 9 6.5 0.3 5.9
4 14.9 8.0 79 9 6.4 0.3
5 14.9 8.0 79 9 6.4 0.3
6 14.6 8.0 79 10 6.4 0.3
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

2019 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 14.2 8.0 78 10 6.4 0.4
0.1 15.0 8.0 79 9 6.7 0.2
1 15.0 8.0 79 9 6.5 0.2
2 15.0 7.9 79 9 6.4 0.2
3 15.0 7.9 79 9 6.4 0.0
4 15.0 7.9 79 9 6.3 0.2
5 15.0 7.9 79 9 6.3 0.2
6 15.0 7.9 78 9 6.3 0.2
7 15.0 7.9 78 9 6.3 0.2
8 15.0 7.9 78 9 6.3 0.2
9 15.0 7.9 78 9 6.3 0.2
10 15.0 7.9 78 9 6.2 0.2
11 15.0 7.9 78 9 6.2 0.2
R-IS-6-UVR 10/25 12 15.0 7.9 78 9 6.2 0.2 9.8
13 14.9 7.9 78 9 6.2 0.2
14 14.9 7.9 78 9 6.2 0.3
15 14.9 7.9 78 9 6.2 0.2
16 14.9 7.9 78 9 6.1 0.2
17 14.9 7.8 78 9 6.1 0.2
18 14.9 7.8 78 9 6.1 0.2
19 14.9 7.8 78 9 6.1 0.2
20 14.9 7.8 78 9 6.1 0.2
21 14.9 7.8 77 9 6.0 0.2
22 14.8 7.8 77 9 6.0 0.2
23 14.8 7.8 77 9 6.0 0.2
24 14.8 7.8 77 9 6.0 0.2
0.1 15.0 8.0 79 9 6.5 0.2
1 15.0 8.0 79 9 6.4 0.2
RIS-T-UVR | 10/25 2 15.0 7.9 79 9 6.4 0.2 8.0
3 15.0 7.9 79 9 6.3 0.2
A-14 June 2020
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
4 15.0 7.9 79 9 6.3 0.2
5 15.0 7.9 79 9 6.2 0.2
6 15.0 7.9 78 9 6.2 0.2
7 15.0 7.9 78 9 6.4 0.3
8 15.0 7.9 78 9 6.1 0.2
9 15.0 7.9 78 9 6.1 0.3
10 15.0 7.9 78 9 6.1 0.2
11 15.0 7.9 78 9 6.1 0.2
12 15.0 7.9 78 9 6.1 0.2
13 15.0 7.9 78 9 6.1 0.2
14 15.0 7.9 78 9 6.1 0.2
15 15.0 7.9 78 9 6.1 0.2
16 15.0 7.9 78 9 6.1 0.2
17 14.9 7.8 78 9 6.1 0.2
18 14.9 7.8 78 9 6.1 0.2
19 14.9 7.8 78 9 6.1 0.2
20 14.9 7.8 77 9 6.1 0.2
21 14.9 7.8 77 9 6.1 0.2
22 14.9 7.8 77 9 6.1 0.3
23 14.9 7.8 77 9 6.1 0.2
24 14.9 7.8 77 9 6.1 0.2
25 14.9 7.8 77 9 6.1 0.3
26 14.9 7.8 77 9 6.1 0.2
27 14.9 7.8 77 9 6.1 0.2
28 14.8 7.8 77 9 6.1 0.2
29 14.8 7.8 77 9 6.1 0.3
0.1 15.2 7.9 79 9 7.1 0.1
1 15.2 7.9 78 9 6.9 0.1
RIS-8-UVR | 10/23 2 15.2 7.9 78 9 6.8 0.1 97
3 15.2 7.9 78 9 6.7 0.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
4 15.1 7.8 78 9 6.6 0.1
5 15.1 7.8 78 9 6.6 0.1
6 15.1 7.8 78 9 6.6 0.1
7 15.1 7.8 78 9 6.5 0.1
8 15.1 7.8 78 9 6.5 0.1
9 15.1 7.8 78 9 6.5 0.1
10 15.1 7.8 78 9 6.4 0.1
11 15.1 7.8 78 9 6.4 0.1
12 15.1 7.8 77 9 6.4 0.1
13 15.1 7.8 77 9 6.4 0.1
14 15.1 7.8 77 9 6.3 0.1
15 15.1 7.8 77 9 6.3 0.1
16 15.1 7.8 77 9 6.3 0.1
17 15.1 7.8 77 9 6.3 0.1
18 15.1 7.7 77 9 6.3 0.1
19 15.1 7.7 77 9 6.3 0.1
20 15.1 7.7 77 9 6.2 0.1
21 15.1 7.7 77 9 6.2 0.1
22 15.1 7.7 77 9 6.2 0.1
23 15.1 7.7 77 9 6.2 0.1
24 15.1 7.7 77 9 6.2 0.1
25 15.1 7.7 77 9 6.1 0.1
26 15.1 7.7 76 9 6.1 0.1
27 15.1 7.7 76 9 6.1 0.1
28 15.1 7.7 76 9 6.1 0.1
29 15.1 7.7 76 9 6.1 0.1
30 15.1 7.7 76 9 6.1 0.1
31 15.1 7.6 76 9 6.1 0.1
32 15.1 7.6 76 9 6.1 0.1
33 15.0 7.6 76 9 6.1 0.1
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 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)
34 15.0 7.6 75 9 6.1 0.1
35 15.0 7.6 75 9 6.1 0.1
36 14.9 7.5 74 8 6.0 0.0
37 14.6 7.4 73 8 6.0 0.0
38 14.4 7.4 72 8 5.9 0.0
39 13.9 7.4 72 8 5.8 0.0
40 13.5 7.5 72 8 5.8 0.0
41 13.3 7.5 72 8 5.8 0.0
42 13.1 7.6 72 8 5.8 0.0
43 13.0 7.6 72 8 5.8 0.0
44 12.9 7.6 72 8 5.8 0.0
45 12.7 7.6 72 8 5.8 0.0
46 12.6 7.6 72 8 5.8 0.0
47 12.5 7.6 71 8 5.8 0.0
48 12.4 7.6 71 8 5.8 0.0
49 12.2 7.6 71 8 5.8 0.0
50 12.1 7.7 71 8 5.8 0.0
51 12.0 7.7 71 8 5.8 0.0
52 11.9 7.6 71 8 5.7 0.0
53 11.8 7.6 70 8 5.7 0.1
54 11.7 7.6 71 8 5.7 0.0
55 11.5 7.5 69 8 5.7 0.0
56 11.4 7.3 67 8 5.7 0.0
57 11.2 7.1 65 8 5.7 0.0
58 11.0 7.1 65 9 5.7 0.0
59 10.7 7.2 64 9 5.7 0.0
60 10.5 7.1 64 9 5.7 0.1
61 9.6 7.1 62 8 5.7 0.1
62 8.2 7.5 63 9 5.7 0.1
63 7.4 7.6 63 9 5.7 0.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2019 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)

64 7.4 7.6 63 9 5.7 0.1

65 7.2 7.7 64 8 5.7 0.1

66 7.1 7.9 65 8 5.7 0.1

67 6.9 7.7 63 8 5.7 0.2

68 6.8 7.7 63 8 5.6 0.1

69 6.7 7.7 64 8 5.7 0.1

70 6.6 8.0 66 8 5.7 0.1

71 6.6 8.2 66 9 5.7 0.1

72 6.5 8.2 67 9 5.7 0.1

73 6.5 8.2 67 9 5.7 0.1

74 6.5 8.2 66 9 5.7 0.1

75 6.5 8.1 66 9 5.7 0.1

76 6.5 8.1 66 9 5.7 0.1

77 6.5 8.0 65 9 5.7 0.1

78 6.5 8.0 65 9 5.7 0.2

79 6.5 7.9 64 9 5.7 0.2

80 6.5 7.9 64 9 5.7 0.2

81 6.4 7.7 63 9 5.7 0.2

82 6.4 7.6 61 9 5.7 0.2

Ice House Reservoir

0.1 14.0 8.2 80 8 6.5 0.2

1 13.9 8.2 79 8 6.4 0.2

2 13.8 8.2 79 8 6.4 0.2

3 13.7 8.2 79 8 6.4 0.2

4 13.6 8.2 79 8 6.4 0.2

RAS-9HR | 10721 5 13.6 8.1 78 8 6.4 0.2 85

6 13.6 8.1 78 8 6.4 0.2

7 13.5 8.1 78 8 6.3 0.2

8 13.5 8.1 78 8 6.3 0.2

9 13.5 8.1 78 8 6.3 0.2
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

@ SMUD

2019 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 13.5 8.1 77 8 6.3 0.2
11 13.5 8.1 77 8 6.3 0.2
12 13.5 8.1 77 8 6.3 0.2
13 13.5 8.0 77 8 6.3 0.2
14 13.5 8.0 77 8 6.3 0.2
15 13.4 8.0 76 8 6.3 0.2
16 13.4 7.8 74 8 6.2 0.2
0.1 14.0 8.2 80 8 6.6 0.1
1 13.8 8.2 79 8 6.4 0.1
2 13.8 8.2 79 8 6.5 0.2
R-1S-10-IHR 10/21 3 13.5 8.2 79 8 6.5 0.2 5.9
4 13.5 8.2 79 8 6.5 0.1
5 13.5 8.2 79 8 6.5 0.2
6 13.5 8.2 78 8 6.5 0.2
0.1 13.8 8.2 79 8 6.6 0.1
1 13.6 8.2 79 8 6.5 0.2
2 13.5 8.2 79 8 6.5 0.2
3 13.5 8.2 79 8 6.5 0.2
4 13.5 8.2 79 8 6.4 0.2
5 13.5 8.2 79 8 6.4 0.2
6 13.5 8.2 79 8 6.4 0.2
7 13.4 8.2 78 8 6.4 0.1
RIS-11-HR | 10721 8 13.4 8.1 78 8 6.4 0.2 96
9 13.4 8.1 78 8 6.4 0.2
10 13.4 8.1 78 8 6.4 0.2
11 13.4 8.1 78 8 6.4 0.2
12 13.4 8.1 78 8 6.4 0.2
13 13.4 8.1 78 8 6.4 0.2
14 13.4 8.1 78 8 6.4 0.2
15 13.4 8.1 77 8 6.4 0.2
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
16 13.4 8.1 77 8 6.4 0.2
17 13.4 8.1 77 8 6.4 0.2
18 13.4 8.0 77 8 6.5 0.2

Junction Reservoir

0.1 12.2 10.2 95 8 6.2 0.0
1 11.9 10.3 95 8 6.1 0.0
2 11.7 10.3 94 8 6.1 0.0
3 11.6 10.2 94 8 6.1 0.1
4 11.5 10.3 94 8 6.0 0.1
5 11.4 10.3 94 8 6.0 0.1
6 11.4 10.2 94 8 6.0 0.1
7 11.4 10.2 94 8 6.0 0.1
8 11.3 10.2 93 8 6.0 0.1
9 11.3 10.2 93 8 6.0 0.1

RISAZ2JR | 10123 10 11.2 10.1 92 8 6.0 0.1 67
11 11.0 10.0 91 9 6.0 0.1
12 10.9 10.0 91 9 6.0 0.1
13 10.9 10.0 91 9 6.1 0.1
14 10.9 10.0 91 9 6.0 0.1
15 10.8 10.0 91 9 6.1 0.1
16 10.8 10.1 91 9 6.1 0.1
17 10.5 10.1 90 9 6.1 0.1
18 10.1 10.1 90 9 6.1 0.1
19 9.9 10.1 89 9 6.1 0.3

Camino Reservoir

0.1 12.6 10.2 95 9 6.6 0.0
1 11.6 10.2 94 9 6.5 0.0

R-1S-13-CR 10/23 2 11.5 10.3 94 9 6.4 0.0 6.0
3 11.4 10.3 94 9 6.3 0.1
4 11.3 10.3 94 9 6.3 0.1
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Sacramento Municipal Utility District
Upper American River Project

@® SMUD

FERC Project No. 2101

2019 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

5 10.3 10.4 93 10 6.3 0.1
Slab Creek Reservoir

0.1 11.1 10.6 97 16 6.9 0.4
1 11.1 10.6 97 16 6.8 0.3
2 11.1 10.6 96 16 6.8 0.3
3 11.1 10.6 96 16 6.7 0.3

RIS-14-SC | 10124 4 11.1 10.6 96 16 6.7 0.3 7
5 11.1 10.6 96 16 6.7 0.3
6 11.0 10.3 94 19 6.6 0.6
7 11.0 10.2 93 22 6.6 0.6
0.1 11.9 10.1 94 15 6.9 0.2
1 11.7 10.1 93 15 6.8 0.2
2 11.6 10.2 93 15 6.7 0.3
3 11.5 10.1 93 15 6.7 0.3
4 11.5 10.1 93 15 6.7 0.2
5 11.5 10.1 93 15 6.6 0.3
6 11.5 10.1 93 15 6.6 0.3
7 11.5 10.1 93 15 6.6 0.2
8 11.5 10.1 92 15 6.6 0.2
9 11.4 10.1 92 15 6.6 0.2

R-IS-15-SC | 10724 10 11.4 10.1 92 15 6.6 0.3 92
11 11.4 10.1 92 15 6.6 0.2
12 11.4 10.0 92 15 6.5 0.2
13 11.4 10.0 92 15 6.5 04
14 11.4 10.0 92 15 6.5 0.3
15 11.4 10.0 92 15 6.5 0.3
16 11.4 10.0 91 15 6.5 0.2
17 11.3 10.0 91 15 6.5 0.3
18 11.3 10.1 92 14 6.5 0.3
19 11.2 10.1 92 14 6.5 0.3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2019 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 10.2 93 14 6.5 0.3
21 11.2 10.2 93 14 6.4 04
22 11.2 10.3 93 14 6.4 0.4
23 11.2 10.3 94 14 6.4 0.3
24 11.2 10.3 94 14 6.4 0.4
25 11.1 10.4 94 14 6.4 0.4
26 11.1 10.4 94 14 6.4 04
27 11.1 10.3 94 14 6.4 0.4
28 11.1 10.3 94 14 6.4 0.5
29 11.1 10.3 94 14 6.4 0.4
30 11.1 10.3 94 14 6.4 0.4
31 11.1 10.3 94 14 6.3 0.5
32 11.1 10.3 93 14 6.3 0.8
33 11.1 10.2 92 14 6.3 0.8
34 11.1 10.1 91 9 6.3 0.8

°C

m
mg/L
% sat
s.u.

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

uS/cm = microsiemens per centimeter

NTU

= Nephelometric Turbidity Unit
' Turbidity values are recorded as the values from the previous depth.

contact with reservoir bottom sediments
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Figure B.1-1. In situ water temperature, dissolved oxygen, turbidity, and pH at
Loon Lake sites R-IS-1-LL and R-IS-2-LL during June (Spring) 2019.
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Figure B.1-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon
Lake and Gerle Creek Reservoir sites R-IS-3-LL and R-IS-4-GC during June (Spring)
2019.
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Figure B.1-3. In situ water temperature, dissolved oxygen, turbidity, and pH at
Union Valley Reservoir sites R-1IS-5-UVR and R-1S-6-UVR during June (Spring)

2019.
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Figure B.1-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir site R-IS-7-UVR and Ice House Reservoir site R-IS-9-IHR during

June (Spring) 2019.
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Figure B.1-5. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice
House Reservoir sites R-IS-10-IHR and R-1S-11-IHR during June (Spring) 2019.
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Figure B.1-6. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon
Lake sites R-IS-1-LL and R-IS-2-LL during October (Fall) 2019.
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Figure B.1-7. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon
Lake and Gerle Creek Reservoir sites R-1S-3-LL and R-IS-4-GC during October (Fall)
2019.
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Figure B.1-8. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir sites R-I1S-5-UVR and R-IS-6-UVR during October (Fall) 2019.
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Figure B.1-9. In situ water temperature, dissolved oxygen, turbidity, and pH at Union
Valley Reservoir sites R-IS-7-UVR and R-1S-8-UVR during October (Fall) 2019.
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Figure B.1-10. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice
House Reservoir sites R-IS-9-IHR and R-1S-10-IHR during October (Fall) 2019.
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Figure B.1-11. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice
House Reservoir and Junction Reservoir sites R-IS-11-IHR and R-IS-12-JR during
October (Fall) 2019.
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Figure B.1-12. In situ water temperature, dissolved oxygen, turbidity, and pH at
Camino Reservoir and Slab Creek Reservoir sites R-1S-13-JR and R-1S-14-SC during

October (Fall) 2019.
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Figure B.1-13. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab

Creek Reservoir site R-IS-15-SC during October (Fall) 2019.
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Figure B.2-1. In situ dissolved oxygen, water temperature, and pH at Loon Lake Site R-
IS-1-LL during 2015-2019.
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Figure B.2-2. In situ dissolved oxygen, water temperature, and pH at Loon Lake Site R-

IS-2-LL during 2015-2019.
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Figure B.2-3. In situ dissolved oxygen, water temperature, and pH at Loon Lake Site R-
IS-3-LL during 2015-2019.
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Figure B.2-4. In situ dissolved oxygen, water temperature, and pH at Gerle Creek
Reservoir Site R-1S-4-GC during 2015-2019.
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Figure B.2-5. In situ dissolved oxygen, water temperature, and pH at Union Valley
Reservoir Site R-1S-5-UVR during 2015-2019.
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Figure B.2-6. In situ dissolved oxygen, water temperature, and pH at Union Valley
Reservoir Site R-1S-6-UVR during 2015-2019.
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Figure B.2-7. In situ dissolved oxygen, water temperature, and pH at Union Valley
Reservoir Site R-1S-7-UVR during 2015-2019.
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Figure B.2-8. In situ dissolved oxygen, water temperature, and pH at Union Valley
Reservoir Site R-1S-8-UVR during 2015-2019.
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Figure B.2-9. In situ dissolved oxygen, water temperature, and pH at Ice House
Reservoir Site R-1S-9-IHR during 2015-2019.
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Figure B.2-10. In situ dissolved oxygen, water temperature, and pH at Ice House
Reservoir Site R-1S-10-IHR during 2015-2019.
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Figure B.2-11. In situ dissolved oxygen, water temperature, and pH at Ice House
Reservoir Site R-1S-11-IHR during 2015-2019.

June 2020 B-31
Water Quality
Monitoring Report



@ SMUD

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

Site R-1S-12-JR

2015 2016 2017
0-
5-
10-
15-

E 20-

Ny

o 25-

D

v 0-

25-

* Dissolved Oxygenmg/L * Water Temperature °C  *+ pH (s.u.)

(.) éll EIB 1|2 1|6 2|0 2|4 (.) tll EIB 1|2 1|6 2|0 2|4 (.) 4|1 -EIB 1|2 1|6 2|0 2|4 (.) éll EI! 1|2 1|6 2|0 2|4 (.) tll EI! 1.2 1|6 2|0 2|4

2018 2019

Buudg

led

Figure B.2-12. In situ dissolved oxygen, water temperature, and pH at Junction

Reservoir Site R-1S-12-JR during 2015-2019.
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Figure B.2-13. In situ dissolved oxygen, water temperature, and pH at Camino
Reservoir Site R-1S-13-CR during 2015-2019.
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Figure B.2-14. In situ dissolved oxygen, water temperature, and pH at Slab Creek
Reservoir Site R-1S-14-SC during 2015-2019.
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Site R-1S-15-SC

* Dissolved Oxygenmg/L * Water Temperature °C  * pH (s.u.)
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Figure B.2-15. In situ dissolved oxygen, water temperature, and pH at Slab Creek
Reservoir Site R-I1S-15-SC during 2015-2019.
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Table C-1. Bacteria (MPN/100mL) for UARP Sites Durin

@ SMUD

g the 30-day Period Surrounding Independence Day" 2.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal
Fecal , Fecal , Fecal . Fecal . Fecal , co||forn_1 E. coll_
] coliform E. coli coliform E. coli coliform E. coli coliform E. coli coliform E. coli | geometric | geometric
Site ID mean’ mean’
Bac-5-GCR <1.8 3.1 4 3.1 4.5 11 23 8.6 <1.8 <1 3.2 3.4
Bac-6-GCR 2 <1 23 9.8 <1.8 1 <1.8 2 <1.8 1 2.0 1.6
Bac-7-UVR 350 7701 23 14.5 79 66.3 17 184.2 11 60.5 41.2 96.2
Bac-8-UVR 2 1 79 65 79 151.5 4.5 4.1 22 42 16.5 17.6
Bac-9-UVR 2 <1 49 134 23 365.4 2 3 17 46.4 9.5 12.8
Bac-10-UVR <1.8 <1 <1.8 <1 540 193.5 <1.8 <1 7.8 5.2 5.0 2.6
Bac-11-JR 13 12.2 1.8 <1 46 21.8 79 135.4 >1600 121 48.6 18.5
Bac-12-IHR <1.8 35.9 13 16.9 13 <1 4.5 5.2 2 <1 4.2 3.8
Bac-13-IHR 4 6.3 6.8 2 4 <1 7.8 5.2 <1.8 2 3.8 2.3
Bac-14-BCR 13 3 4 <1 21 <1 170 39.5 2 <1 13.0 1.7
Bac-15-SCR 7.8 6 4.5 1 26 14.2 13 4.1 540 69.7 23.0 7.5
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 - -
" Individual results < MDL were treated as 0.5 x MDL for the geometric mean calculations.
2 Individual results >1600 were treated as 2.0 x 1,600 for the geometric mean calculations.
MDL = method detection limit
MRL = method reporting limit
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Table C-2. Bacteria (MPN/100mL) for UARP Sites During the 30-day Period Surrounding Labor Day’.

Upper American River Project

FERC Project No. 2101

C-4

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal E. coli
Fecal E. coli Fecal E. Fecal E. Fecal E. Fecal E. g(;c::;c;:':;c geometric
Site ID coliform coliform coli | coliform coli | coliform coli coliform coli mean ! mean
Bac-1-BI 2 3.1 <1.8 1 2 2 4 1.0 4.5 1.0 2.3 1.4
Bac-2-Bl <1.8 2 2 <1 2 1 <1.8 <1 <1.8 1.0 1.2 0.9
Bac-3-LL <1.8 <1 <1.8 <1 3.7 <1 <1.8 <1 <1.8 <1 1.2 0.5
Bac-4-LL <1.8 <1 <1.8 <1 2 1 <1.8 <1 <1.8 <1 1.1 0.6
MDL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -
MRL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -
" 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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==

@ SMUD

: SMUD In situ Monitoring in the Upper Page ! of 4
Stillwarer Sciences  American River Project and Chili Bar Project
Instrument(s) used: YL Exp Crew: f£o 4K
Site Location:  T4- 18-~ SFAR GPS:
Date: = f~ Lo19 Time: LT
Photos: Waather: par- 3y oy, #old
Motes: i il
In gitu
Specific N
Temp Do E Conductivity ey pH Turbidity | 1ee
{c) (mgrL) %) {uSiem) {mS/crm) (5.u.) (WTL)
S5 {13 sy 238 0039 |b.47] 242
Site Location:  T<-(3-STak GPS:
Date: A L Time: 1193
Phetos: Weathar: & | @, paid
Motas:
In gitu
Specific
Temp Do Conductivity Conduttenos. | - pH Turbidity Nates
°cy (ma/L) (%] (uS/em) {mS/cm) (3.u.) (NTL)
g PR TR N g N 7 ]
g 7o 1oy uty| 94s 0.0kl |7.24|7.4]
Site Location: GPS:
Date: Time:
Photos: Weathar:
MNotes:
In situ
. Specifc e
Temp Do b Conductivity o pH Turbidity Motes
fc) (mgrL) (%) (pS/cm] {mS/em) (8.u.) (NTW)
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=55 SMUD In situ Monitoring in the Upper Page_Z of M
Seillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: ¥sL Exo Crew: ELS ML S
Site Location: [i- 1= $Fsl GPS:
Date: AN Time: fa5%
Photas: Weaather, dyereansd
Motas:
In ity
T i Specific
emp Do Conductivity B pH Turbldity Notss
fc) [ (mg) [ %) {uSicm) (mS/cm) fs.u) | (NTU)
Yoz | WY6|&1.5 | Mo 0.023% |&.51 | 0-22
Site Location:  IT<-1L-5¢( GPS:
Date; /15419 Time:  LiYg
Photos: Waeather: . = ems
Notes:
In situ
Temp Do Conductivity mis:':::m pH | Turbidity | .
{fc} (mg/L) (%) {pSicm) {mS/cm) (8.1} (NTU)
3.9 |19 |45.9 | 10,2 208 |G.53|oM8
Site Location: T35 ~13~ 5C GFS:
Data: w/Ses5 9 Tirre: 1 3aH
Photos: Waathar: SwEr s a st
Motes:
In situ
Temp Do Conductivity Cnﬁp“'“f]m pH | Turbiaity ||
°c) {mgiL} (%) (pS/cm) {mS/em) (s.u.) [NTL)
4.95 1,85 [92.7 |14, 0.023 L. .84 | 0.7
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@ SMUD

-

> SMUD In situ Monitoring in the Upper Page S5 of o
Stillwarer Sciences  American River Project and Chili Bar Project
Instrumentis) used: _ T<T  &nd Crew: ELS MLS
Site Location: IT<-jy-5¢ GPS:
Dats: T-Li5~17 Time: i3 2
Photos: Weather,  overga s+
Motes:
in sitw
Temp PO | Conductivity mmi:;a pH | Turbidity |
Cc) | (mgl) | (%) (uSiem) {mS/cm) (su) |__(NTU)
4.95 |89 |96 | 142 0,030 .01 |0.23
Site Location: T<-17- BL GPS:
Data: =15 =14 Time; L2 o
Fhotos: Weather: 1.al#+ Faae
Notes: i
In sitw
Temp PO | Conductivity mﬁﬁtﬂ pH | Turbidity |,
fc) (mgiL) (%) (uS/em) {mS/cm) (8. (NTU)
4,79 (L8 1 918 | v 0.0Lf 690 | 1218
Site Location: T - 15 -5SFAR GPS:
Diate: T~7.5-119 Time: 1 76vl
Photos: Weather: V.4 hd T
Motes: =
In situ
Temp Do Conductivity | nﬁﬁ';:m pH | Turbidity |,
FC) | (mg) [ (%) [Slcm) (mS/cm) fsu) | (NTU)
E.ol 12,27 |44.2 | 10.6 0. 066 T24 | 0.949
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== SMUD In situ Monitoring in the Upper Page ] of 4
Siillwater Sciences  American River Project and Chili Bar Project
Instrument{s) used: {4 Exop Crew: EF4  paLs
Site Location: T i- |G- SFAR GPS:
Date: L=-F5=-14 Timea: 4721
Photos: Weather: ey
MNotas:
In situ
Specific
Temp Do 1 Gun:l_ucllvltgr e pH Turﬂdﬂy Moles
|_[C) (mgyL) (%) (pSicm) (mS/cm) (s.u.) {NTU)
HopH |ILed |84 | 17 0.032 7.69 | £.53%
Site Location: GPE:
Date: Tirme:
Phaotos: Weather:
Motes:
In situ
Temp Do Conductivity | o SN | oy | Turidity |
’c}) (mg/L) ] (pSiem) {mS/cm) (&.1.) (NTU)
Site Location: GPS:
Date: Time:
Fhotos: Weather:
Motas:
In situ
Temp ) Conductivity c;“mfm pH | Turbidity |
(] {mgiL) (%) {1S/cm]) {mS/em) (s.u.) [NTL)
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@ SMUD

i _|| I_,-"
> SMUD In situ Monitoring in the Upper Pags___ of 2
Stillwater Sciences American River Project and Chili Bar Project
Instrument(s) used: ST £7o Crew: £ CmE Fo
Site Location: _:%4- 11 ~5C5¢ GPS:
Date: AT Tirme: - O%4Y
Photos: HLbE =57 L5 Weather: < wswi-
Motes: ) =
In situ
T Specific
emp oo Conductivity Condactance pH Turbidity i
fcy | (mgl) (%) {pSicm) {mS/cm) [s.u.) (NTU)
450 1133 | &%l 93 0-Clb | :SL| 0.43
Site Location: =4 11- 5L GPS:
Diate: 5 - 2=t Time: 09:15
Photos: "'"—"—‘i iphone Weather: Srsw /yiLin
Motes; Juncor reservpil  spilling !
In situ
T Specific
emp Do Conductivity Cordictahts pH Turbidity Notes
Cc) (mg/L) (%) {pSicm) {mSicm) [EXTH] (NTLI)
b-bS | 1038 | 88.8 ] g.0 0.003 | (48 | 048
Site Location: ' =- 13- S0 GPS:
Date: s=21 J_|T Time: [y
:I;;-;:;;s: 4L -33 Weather: ool rr.-;r]:r. o liakt rain
In situ
T Specific
emp Do Conductivity Condu - pH Turfiditr Notes
(’c) {m (%) {1Sicm) {mS/em) {s.u.) {NTU)
.43 | W1k | 93.8 3.8 0-013 | 10b| 0.55 | v w&Zrnihy
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

- ./_L
=== SMUD In situ Monitoring in the Upper Fﬂgei of =2
Stillwater Sciences ~ American River Project and Chili Bar Project
Instrumentis) used: | o] EX0 crow: EES CMB BL
Site Location: 15 -4 -5C GPS:
Data: 1-19 Time: _ (0°5 1
Photos: Aot -4937 Weather:  riining
Motas: Frgservelr S!‘i‘! Line 4
I situ
T Specific
emp Do Conductivity it pH Turbidity Nokea
cc) __| (mg'L) (%) (Sicm) {mSicm) _ (5. NTU)
18| 13| 4.2 .3 0.013 Jos| 0.54
I
Site Location:  |5- |7 - [ GPs:
Date: :T;?."i"-'f Time: _ (3:34
i 1418 - HIEO Weather: il ning
Motes: reservole hot cgilling B
i A
In situ
Specific
Temp Do Conductivity ok iacs pH Turbidity Notes
{'C} (mg/L) %) {uSiem) [mS/em) {.u.) (NTU)
[0.45]| 499 | 905 | 3.9 0-021 330 | F.2p | water claudy
Site Location: |5- |5 - CFAR GPS:
Date: 5-21=19 Time: (Y4 e
Photos: 470 F1— 43 F3 Weather: Coel ; avérca sk
Maotes:
In situ
o . Specific
Temp 0 Conductivity Corubactanos pH Turbidity Nolss
c} (mgL) [E] ] {mSicm) (s {NTL)
FL3 LT 473 179 0.00F | +3b| 2.12
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= SMUD In situ Monitoring in the Upper Page > of &
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: {5 | — &0 Crew: EES CMB B
Site Location: |5-1L-CFaE GPS:
Datea: _E-_- ’:‘..'_- .‘:I i Time: |44
Photos: HieH-47 %6k Weather: copl, sprimKiin
Motas: ’ }
In situ
T Specific
emp Do Conductivity by pH Turbidity Hotes
fc) | (mgl) (%) {uSicm) {mS/cm) {8.u.) NTL)
+. 5| B .G 0.025 | 325 L.2%p
Site Location: | :-“-GC GPS:
Date: S-Le-1 Time; 0710
Photos: _ 4133 -47%4 Weather: Sunty , csle
Nates:
in sity
p cifi
Temp Do Conductivity | . SPe ctance | PH | Turbidy |
fc) | mgy) | %) {Sicm) {mSjem) (su) | (NTU) |
252 | 2o 820 | 4y D.00¢ (89| 065
Site Location: _| £ -5-G(C GPS:
Phote: GIAG-TTIT
d . - 4 W i n
s sather, S W 4, [T
In situ
Specific
Temp Do Conductivity Condu . pH Turbidity Notes
°c) (mg/L) (%) (uS/em) {mS/em) (8.1} (NTL)
13+ L] 843 5.0 O.0010 37| 013
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Sacramento Municipal Utility District
Upper American River Project
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= SMUD In situ Monitoring in the Upper Page 1 of L7
Stillwater Sciences  American River Project and Chili Bar Project
Instrument{s) used: YS1 EXO Crew: EES BL
Site Locatlon:  15-L-G( GPS: .
Date: 5-12-19 Time: [FE
Photos: HLA9% < HLqk Weather: Swany, ool
Motes: oo et sailling T
e A
In situ
Specific
Temp Do Conductivity it pH Turbidity Notes
("C}) {mg/L) %) (uS/cm) (mSiem) (s.u.) {NTU)
1A | WYy | S4e | 5.2 0.009 bS] 0.13
Site Location: 15-9- GCC GPS:
Data: 5-22-19 Time: J0:33
Photos: 4 1.97% - 4300 Waather Party cloudy, ceel
MNotes: i§ i
In situ
T Specific
emp Do Conductivity Bbndiranos pH Turbidity Noles
c) (mg/L} %) {uSiem) {mSicm) (s.u.} (NTU)
.01 | 1Lee| BL.b| 5. 0.00% | G.bl| 0.5
Site Location: T¢-77- (Fig GPS:
Diata: 5-22+19 Time: |1 :0%
Photos: 430l - 4343 Weather, _aLnny
Motas: )
In situ
Specific
Temp Do Conductivity | pH Turbidity Notes
[ae) {mg/L) %) (S em) {mSiem) (s} [NTL)
.04 [ 1N.25] 8549 1.0 0.012 | #o0L| 0.19
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@ SMUD

CC==55> SMUD In situ Monitoring in the Upper Pﬂﬂﬂ_ti of _iz
Stillwater Sciences  American River Project and Chili Bar Project
Instrument{s) used: NS EXO0 crew: EEI EL
Site Location: 15-7- SFfER GPS:
Data: E'll'li Time: [1:Lls
Eg?;:?: t3ey - J3og Weather: r:hrw_!-l,r. ¢ owl
In situ
Specific
Temp Do Conductivity Cond s pH Turbidity Notes
c}) {mgiL) (%) (kSicm) (mSiem) (s.u.) (NTU}
ol | 132 8,3 | 9 0-01 To2| 0.0F
Site Location: __ | 5 - 10- SFsC GPS:
Data: S-121-19 Time: VR
Photos: Hint ~H3a9 Weather:  SWnnly  bresBE
MNotas: =
In situ
Specific
Temp Do Conductivity o Ak pH Turbidity Notes
c) (mg/L) (%) _[pSiem) {mS/em) {s.0.) {NTU)
SF [ 1033 859 Tl 0.012 F01| 0.5%
Site Location: 13- 19-5FaR GPS:
Diate: S-1Z2 -1 Time: (2:54
Eht:;z:s: $3i0-4%12 Weather: coal. "ﬁ"‘ SorinlelL
In situ
Specific
Temp Do Conductivity o pH Turbidity Notes
fch {mg/L} (%) Slem) {mScmj) {s.u) (NTU)
6 [ 1145] 9%1 | lb.o 0.004 | }3.29| 4.33
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

== SMUD In situ Monitoring in the Upper Page b of &
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: 4 i;. E ?{0 Crew: = DR
Site Location: Ti-18- S EAR GPS:
Date: S5 /1:¥ Time: _ 5Ty 7
Photos: L4313 — UZ o WESTNBI 4 vy, e s bn
Motas:
In situ
Specific
Temp ()8 ] Conductivity Conductnss pH Turﬂdﬂr Noles
c) (mgL) ) {uS/cm) {mS/em) (s.u.} (NTL)
we3| .0 |9zs| 2.1 o.095 | 1.25| 1,.4H¥
Site Locatlon: GPS:
Data: Tinne:
Phetas: Weathar:
Motes:
In situ
]
Temp DO Conductivity canmﬁm pH | Turbidity |
f°c) {mglL) (%) {nS/cm) {mSicm) (5. (NTU)
Site Location: GPS:
Date; Time:
Phatos: Weather:
Mates:
In situ
Specific
Temp oo Conductivity Conchictance pH Turbidity Notes
"c (mg/L) (%) {uS/cm) __{mS/cm) {5.1.) (NTL)
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Stillwater Sciences

Y Exm

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

@ SMU

F'agel_ af —?

D

Instrument(s) used: Crew: EE% SPC
Site Location: L4~ AR GPS:
Diate: Xig /9 Time: e
Photas: Cel, sov Weather aviorracd
Motas:
in situ
Temp Do Conductivity |  SPecific Turbldhy |ty .65 1 men Moy
°C} (gL} (%) {wS/cm) (mS/cm) {s.u.) (NTL)
BaS 1765 | §1o | %y 0.010 50| O35
Site Location: | §- 7. = LER GPS:
Diate: S5y Tima: 4%
Pheitas: G865 - gl Weathar: svvrasd e
Notes: i
in situ
Temp DO Conductivity cmf;:m pH | Turbidity |y < s
fC) | (mg) [ (%) | (usiem) (mSicm) | (su) | (NTU) i “’j;
7o 749 |25 |77. | 0008 LS|t
Site Locatlon: 15 -3— L2 GPS:
Date: =5—1§ Time: Is2F
Photos:  oed9=— o1} Weathel c-sromd | popsr s
MNotes:
In situ
Tewp | 00 consuctty [ o oo T on | vty [\ ¢ o7,
FC) | (mgl) | (%) | (uSicm) (mS/cm) EBu) | (NT0) trna 194
210 1Tys |837% | d.o 0.0e8 | §0| O]
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

(=55 SMUD In situ Monitoring in the Upper PﬂﬂEE of __'7_
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: o1 EXo Crew: &8 = I)Efa
Site Locatlon: 15 - o - s ¢ GPs:
Data: Fresq Time: BF15
Phatos: Weather: & lefsw o |
MNotes:
In situ
Temp Do Conductivity Gofmﬂ:ﬂ pH Turbidity Motss C; ) N
FC) | (mg) | & | (uSlom) (mSiem) | _(su) _|_(NTU) bl
£97 |02 |36 | T.T 7 -0 63T |65y
Site Location: |5~ '~ SF3C GPS:
Data: ¥/ e/19 Time: 2901
Photos: Weather ¢ |, corul
Mites:
In situ
) Specific
Temp Do Conductivity et X pH Turbidity Notes (S0, i
fc) {ma/L) (%) (uS/em) _{mS/em) (s.u.) (NTU} /
1Z.81 (925 [375 |11 G.0l5 |€.82 | oz
Site Location: 15-1%— 5¢ GPS:
Data: i AG Time: o938
Phatos: B L =& Py ey Weather: < lebar -
Motas:
In situ
Temp Do Conductivity le'lcma PH | Turbldity | e LY. 6w ]
FC1 | maL) | (%) | (uSicm) mSiem) | (sw) | (NTU) 5 ' L’L7
.19 98 |gs5,4d | §.8 .05 |70 | 0.3%

D-14

June 2020
Water Quality
Monitoring Report



Sacramento Municipal Ultility District
Upper American River Project
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@ SMUD

= SMUD In situ Monitoring in the Upper PHEEE of j
Stillwater Sciences  American River Project and Chili Bar Project
instrument(sjused: | 2 | X0 Crew: ££°% DER
Site Location: 15— 15-5< GPs:
Date: - la— 14 Time: | & o]
Photos: LOE = et Weather: « [P, & |
Mates:
In situ
Temp Do Conductivity cf.ﬂ'f.i'f.!fm PH | Turbidity |\ s -
(c) [ (mgl) [ o) (uSicm) (mSicm) | (sw) | (NTU) oy
|'|f¢7-’f::I F.9% |91,y %, O, o7 &. 70| @.Fc
Site Location; |5 - I<- 5 GPS:
Data: 3—'5:-"‘;‘ Time: NZP
Photos; CO1¥ ~&oig Weather: g -3 Jesd Sy
Motes: i
In situ
Temp Do Conductivity | o SPeEC | pn | Turbidity |
fC) | mg) |9 | (usicm) (mSicm) | (su) | _(NTU) 9N a1y
28 |load 1929 | 11§ ohole |G | 07¢N
Site Location: |5 —|7-B< GPE:
Date: - L—19 Time: (7T
Pholos: o Zo— 86070 Wealher, oo e v
MNotas: '
In situ
Temp Do Conductivity cﬂﬁ""‘"‘“"’m pH | Tubidity |y oipg OO T
fc) | man % {aSlcm) (mS/em) Ba) | (g bl i ate
7.1 |85 [$0.8 |3].4 0.3 | Tel [e. 07
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Sacramento Municipal Utility District

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

== SMUD In sity Monitoring in the Upper Page 1 ot 7
Seiltwater Sciences  Aumarican River Project and Chili Bar Project
Crm: CES DER

IFsiruemsni(s) Lss: v | Epe

[ iSits Location: i3 - 15 -sP GPS:
Duin: £ /e Tima: i le
Pholos: _/Swc T-eri Weathar: L .
Hotes: _
Tamplt =1
I i
Tomp 0o Conductivity | . PG pH | Turbidity
Condusiance Holas =7
— 5% B | e | wem | ay | 0O e
2% [ Fuy (A7 | 455 |pd |77 | 89T
- Site Location: _T= ~|L -4 &5
Dmr:  Feb-if Time: g+ !
Protos: _ ool - Al Weathwr: o
el Saenpild gl
In situ
Ty ad CoMUEIY | Corastance | PH | TURIEY o G100 o By
fC) | ol | (% | GeScm) | (miem) | jew) | guTO)
ey [0as g | 1T g-017 L1 |01 1%‘éil?ehiﬂna%
Iz 17
Site Location: |7 — |- SFAE [Es
Dt §-L - 4] Time: _ [&S5
P Wit o=
Nowe: neplf ¢ 71
n sty
Temp oo Comthacthiy | Conductance | PH | Tty |
Crey [ mgO | [N | pmem) | (mwes) | jewg | g0
et hiet |97.0 |iLe a.01 fe5' |0.%0
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Sacramento Municipal Ultility District
Upper American River Project
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@ SMUD

SMUD In sity Monitoring in the Upper Page_= ot __|
Seilbwater Sciences American River Project and Chili Bar Project
instrumentis) used: 45| £ | owe_ (E5 DER
I_::n'l.m LTI =3
: — -1
e — e —
—fpenfly HE
i sty
e I e -~ B T
_£C) [0 [ TRl | jesem) | gmsem) | feuj 7 "'{"‘““?
et S8 [ (w57 et YL |pnTe
Site Location: | S5- v} = &-¢ GPS:
[ E‘-."]atﬂ Time: 25 a%
Prcrics: o ] W e b, 7 gt
Bt I
In situ
Temp Do Conductivity |  SPeciic pH | Ty [ ‘of)
rc) [ =] | jem) | [ Bu) T a e )
iy |80 1§00 | 58 | oad |L12 |027 ’
it-Ln-:dun: |S=8= & GPS:
Chrd: F-- -
Prots _ T#-39 e T —
Nevdn
i situ
Temp Do Conduetviry |  SPecific pH | Turbidity | :
£ [ ﬂﬂi_.'-ﬁ_w éﬂ'é“u)
414 (&1 [820] £4 goon | £ ¢d]|0.v7
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Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

T 4
=== SMUD In situ Monitoring in the Upper FEEE_G of __
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: 1'i("f?' | E:Pﬁ‘-‘.' Craw: 'D K R EF:’
Site Location:  [S-(— ¢ GPS:
Date: -T-19 Time: [oze
Phoios: T =Ty Waather: » L, ¢ gredt
Motes:
In situ
Temp Do Conductivity | o SESCC | pH | Turbidity | oo e I
Fc) | ima) [ (%) (Siem) {mSicm) By | NTU) y LJ:,
I4.54 |§us | 20| (M 0. 06§ sy | 029
Site Location: 1% - - (/. GPS:
Date: g-7-19 Time:  &49
Phatos: TL-5 Weather: ¢ 1% prim
Motes!
In situ
Temp oo Conductivity cﬂﬁﬂiﬂ:m pH Turbidity Note ‘{;3 _{)? '=1|
[l (mg/L) (%) (pS/cm) (mS/cm) [CATH] (NTU) LR Mj
ML (€T |86.0 | Lov O.of |Gvd | 0.
Site Locatlon: 1% -7 - SFRE GPS;
Date; 3914 Time: KT
Phaotos:; Tl =T Weathar: g1 pair
Motes:
In situ
Temp Do Conductivity mﬁﬂim PH | Turidly |\ oy - '|
Fo) | et | P9 GSm | (msiem) | (su) |00 15 i
g (89 (829 7.0 (o (672 00L /
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

@ SMUD

= SMUD In situ Monitoring in the Upper page 7 of )
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: VS Exo Crew: n“E‘E’c“; .DKI'I?
Site Location: _ (< -5 sppi GPS:
Date: S-=1.19 Tima: (195
Photos: F L= Waather: £ Ter, L saemy
Motes:
In situ
Temp Do Conductivity mﬁﬁ:"m pH | Turbidity | (207
CC) [ (mgl) [ (%) (uS/em) (mS/cm) (s.u) (NTU) sy ﬂ}’
M9 |86 |81 | 7.7% 0,009 |L70 | O\F
Site Location: _| S- 19 -40AR GPS:
Doate: =% 15 Time: QG921
Photos: SR Weather: © i'-f_'uv,. garis |
Miotas:
In situ
Temp Do Conductivity Gﬂﬁﬂ:‘gﬂﬁﬂ PH | Turbidity |\ ) 9 THC e
Cc) [ (mol) | G4 (uSicm) {mS/cm) (su) | (NTU) = J’(J
(Lo Jioda |90 |l 0018 €7 | 093 f
Site Location: | <-5- 94 GPs:
Date: -1 10 Time: ot |
Photos: A ] b
s Waeather: aflml Lad
In situ
Temp Do Conductivity Dm”:fm pH | Turbidity [ Fih Y
ﬁc} (ma'L) () | (uSlem} [ (mSicm) (5.1 (NTU} i mg/‘
58 19 |y |18 [oez3 [riM | o2y
June 2020
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@ SMUD

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

—=——>> SMUD In situ Monitoring in the Upper Page_|__ of é
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: _ 15| 0 crew: &7 E MG
Site Location: i~ - =G0 GPS:
Date: VAL Time: [0 %] %%
F"hmm:#ﬁﬂr”gﬂg _ = Op== Weather: £f ¢6.-, cawl
Motas: i =
In situ
Temp Do Conductivity mﬁ:ﬂ;ﬁw pH | Turbidity |0
c) (mgiL) (%) (uSicm) {mS/cm) (s.u.) (NTU)
€094 €.0|5.5 0.008 (.53 0.3lr|e08. 3 MM H (T
Site Location: L > — S - ([ _ GPS:
Date: TR . = Time: inﬁ
Photos: 27 "‘J"If_-';'?_)g T 40239 weather Ol Cir Cool
Motas:
In situ
Temp Do Conductivity mﬁsﬂ; pH | Turbidity |0\l
"c) (mg/L) (%) {uSicm) {mSicmj) (s.u.} (NTLY)
4.22]/0.30[83.5| (1.3 |0.0ip |.9Y]0.80 |0RE: 7 MmFIG-
Site Location: "Ti% =fp—/"~¢ GPS:
Date: N ETIE: Time: _(oH £
Photos: ZEZf 0 § Flrly Weather: [ no/, /e
Motes:
In situ
Temp Do Conductivity c“ﬁmﬁw pH | Turbidity [ .
°C} (mg/L) (%) | (uSiem) {mS/cm) (s.u.) (NTU)
5. 99|/0.2) |€3. 0] +.2 D.011 |(7.9510.1 B |33 { MmN G-
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

== SMUD In situ Monitoring in the Upper Page._of &
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(sjused: _\/S | EXD) . ﬂrmEES_EME
!
Site Location: | < — < — /. ([ GPS:
Date: ] /elfig ol Time: _ 2y S
Photos: 2 O lp 0 § TG0 3 Weather: | /=@ Cnp/l
Motes: i
in situ
Temp DO Conductivity mﬁ’;:";;ﬁ“ pH | Turbidity |

'c} (mai/L) [E3] {uSicm) {mS/cm) {s.u.) (NTU)

FYF 9631803 €9 | 0.013|F 00017 |G3 9 /WK G-

Site Location: —[~- = — 4 GPS:
Date: W9 a Time: [0:%74
Phoos: #4954 7 4645 Weather, C
Motas:
In situ
Temp DO Conductivity mﬁﬁcﬂim pH | Turbidity |,

fe) | (mah) [ (%) (pSicm) {mSicm) fsu) | (NTU)

(. YEUD.S3LS. bl .8 | 0.014 | 8HO.8F |32/ MMM A

Site Location: L = — = — — [ &= GPS:
Date: IR Time:; o
Photos: H 4 s4/p & J(/4 F Weather: i €A, oo/
Motas:
In situ
Temp Do Conductivity cﬂﬁ::*:':“ pH | Turbidity |

°c) (mg/L} (%) {uS/cm) {(mS/cm) {8.u.) (NTU)

L.0) .23lg04] 2.5 lo o123 o022 |U3F. | MNH G

June 2020 D-21
Water Quality
Monitoring Report



@ SMUD

D-22

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

) SMUD In situ Monitoring in the Upper Page 2 ot &
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: \' S I EKD Crew: EE:—“
Site Location: _L > -10 -~ ST+ HC GPs:
Date: Time: /&7
Phatos: 'dlgm 3 J097 Weather. (1267, Co3 1
Mates:
In situ
Temp Do Conductivity Cnﬁmﬁu pH Turbidity Motss
fc) (mg/L) (%) {uSfcm) {mS/cm) {5.u.) {NTL)
3.0 HAFOIL2 11 K. 2 | 0,012 (50, 38|03 MmH (-
SiteLﬂ-ca'lhl'I: IS' 1~ ".;F'S £ GPS:
Date; 1 15118 Time:  aFe
Photos: 7 = HES] Weather { lo ol rold 43"
Motes:
In situ
Specific
Temp Do Conductivity | o =0 pH TurEdIl‘yl Notes 52 2
) (ma/L) (%) (pSfem) {mS/em) (8.u.) (NTL)
.40 | 1I8.0% 7.4 9,7 o077 | 675 0.8l
Site Location: 7<= 1] - L. GPS:
Date: U-F -7 Time: Bl
Photos: _ Hpe @ = ULES Weather: _» lam#  spmld
MNotes: E "
In situ
Specific
Temp Do Conductivity o L pH Turbidity |H¢M$ 5,5..‘5-’{?
'c) {mg/L} (%) {pS/em) {mS/cm) {5.u.) (NTW)
7.0 | 0.99%6.0 | B0  |o.c/8 |L05] 0.3
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

== SMUD In situ Monitoring in the Upper
Srillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: '{"‘5 ,i'- "fﬁ/f} crew: (W H-EEES
Site Location: —T.Z - |3 — &/ GPS:
Date: =5 =[5 Time; _B%é?—’_
Photos: __ Uik o = HGo & Weather: £ leay™, Cor
Motes: d
In situ
Temp Do Conduetivity | o P | pH | Turbidity [ . o
(°c) (mg/L) (%) (uSlem) {mS/cm) (5.u.) (NTU) é’ e,
@l | NselarT e d.0lg eS7 | 7IE
Site Location: =4 — |4 —5(C. GFS:
Date: V=419 Time: _ 207
Photas: ST — HesSF Weather; Efllﬁﬂtq r q:x'
MNotas:
In situ
Temp Do Conductivity | o SPOCC | oy | Turbiaity |\ B2
fc}) (mgiL) (%) (uSicm) {mS/em) {s.u.) (NTU) :
10,00 | )0.28| 9.0 10.2 | g,o1l4 |720%)| 023
Site Location: _ [ = — |5 —= AR GPS:
Diate: (- s 19 Time: __ [ )5 F
Photos: 4 [(nBe® — 50,05 Weather: P oo 7 omn |
Maotes: i
In situ
Temp ) Conductivity cﬂﬁg:‘g‘fm P | Tumdidly |y 2 4
fc) | (mag .| (%) {uS/cm) {mS/cm) (8. (NTU) L
G5 | NF3|%46.0| 570 @.057 | 7,07 |a.ll
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==

Stillwater Seiences

Instrument(s) used: \(a{j | = EXA

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

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

Page 3 of _é;

Crew: EEE --j 25&

Site Location: - | - A GRS
E:teD; J;Fh g-— jo Time: _ |5 [ &
otos: : : —
e Heso Weather: ~ loq 7 [ rgrl
In situ
Temp Do Conductivity mmi':iﬁ pH Turbidity Noles
Fc) | (mglh) |5 | (aSiom) mSem) | a) | 0W0) 713,32
7.3 | W71 92| 2.9 |o.65¢ | 105|0,23
Site Location: _ T4-1- ai GFS:
Date: 1146719 Time: | 214
Photos: ikl - vl L Weather: ¢ ool
Motes: i
In situ
Toas! i Conductivity CaﬁE:it:fmt pH Lol Hn‘le:é{j‘zr 1 el
(C) | (mg) | (%) | (uSlem) | (mSiom) | (su) | (NTU) ' :
760 [9.50 |44 |48 0.01 ¢ | gz
Site Location:, -5 -l — [ i< GPS:
Diate: e frsf Time: ;%ﬂg )
Photos: &f/y{p3 — Hips Y Weather. [ /£ , Cna
Motes: i
In situ
Temp Do Conductivity | o SPEENC | pH | Turbidity [\ o .
[i*3] {mg/L) (%) (pSiem) {mS{cm) (5. [NTU) W ‘é’ i -’3'«’-"-‘;'*,?"?
C.01199Y|840] 7.0 | 0.010 |7.064|0.15 U
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Sacramento Municipal Utility District S M U D@

Upper American River Project
FERC Project No. 2101

== SMUD In situ Monitoring in the Upper Page (¢ of (o
Stillwater Sciences  American River Project and Chili Bar Project

Imstrument(s) used: / 3 I_' gx O Crew: “ =% ey
Bétn Lma:lbfn?:&% fia - Z - PR GPS:
aa: Time: {;f 554_
W'::thﬂri nw’l ol Tan

Photos: 4 (A0S S s 7ald

Motes:
In situ
Tem Do c Specific
g onductivity | Conductance EH Turbidity |notes {;‘JQ E,)/ Sf-""f?‘ .-*'—/
c) | (mgl) [ (%) (uS/cm) {mSicm) (s.u) (NTU) ) ) "f

€.919.35(80.7| 0.3 |0.00%2 |.93|0. 0/

" Site Location: TS - & — ST AR GPS:
Date: TIETIT j Time: 7R
Photos: _ Yap7 - thlels Weather: (Joeprf—, o |
MNotes: j
In situ
Temp Do Conductivity | o m&:ﬂ pH | Turbidity |
{'c) (mg/L) (%) {uSiem) (mS/em) (5.u.) (NTL) 7"‘52 I, I
W70, 78|86 .| 12.2 | 017 |z.090|0 .82
Site Location: T £ =~} F -5 FAF GPS:
Date: H-T7-1%9 Time: TS
Photos: _ & de® - Hoa7 Weather: /e g - oai |
Motes: 7
In situ
Temp Do Conductivity | o “PeCRC | e | Turbiany |\ 0o
) mgll) (%) {uS/em) {mS/cm]) (5.1} (NTU) £ g?(;e

1007 11,07 1 9%.4 | 15,4 o022 |7.% | o0.e/
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

== SMUD In m;u?:;u::dgé: Il:‘;:p;r::ri :;nlrrnln River o LB
Seillwinter Sciences Date: _ &/ 7 /19
Time: Loy T )
Feservoir - Water Quality Vartical Profiles T
Site Location: F ~1§-] —to Inwu?.rmtimausm P -
Lat/Long (MADBE3): paiasias _,‘L:L"L:'
Focseil: EE% LB Secchi (ft): T £+
Sita Maotes: P.hr‘hrﬁ 1”'1“—1
Depth Temp (] Conductivity| . Feee | pH Turity | water |
Sample
m | eey | men | e | wsemy | wmsem | muy | ey
suince | 9.1 |9.83 |36 |67 00071 |94 | 6.1
as | 19U |94 sk | 51 ool |36 | 0T
g | 2] 9. 1949 Jggs | 5T [poonr [zl | O1
o8 | 8 19, l9.84 |85 5.1 8,007 G111 0.
131 | 4 | 9.0% q.4% [£5.4 5, g.eo? | 621 ]| 6.1
wa| 5 | B 9% 4 .57 £5.5 g1 & .60 {1711 2.1
gr | B | §95 1499 g5.41 | £.1 0061 |61% | 0.1
sap | 7 |84 10-6L | 856 9] p.o0 & | e
22| B [fob ljpif |fe.l 5.1 000 |ga) | 01
ms| 9 807 |j0.17 |gc.9 5, g0 |00 | oz
see | W | 1.97 lyead |E5.5 5.1 o.007 |4 .\
se1 | M1 7.L8 Jyea? 1ACL | S0 D007 J% | 0.
we | 2] 755 V10 lec.) .0 0.7 it | ol
s2r | B F18 lyp2d Jeco | 4.9 ol |ew | OF
agp | |70 Qw21 | 445 ] Y8 a o 1.l L
saz | 15 | <16 |y, 12 | £5.¢] 4.9 Dy | &L |os aiToan
25 | 16
_55_3 17
881 1B
B2a 18
856 | 20
ggg | &
722 | =2
TEE | =
AT | 24
gao | 2%
psa | 28
;“‘E 2
gig | 28
| 651 | 9
gga | 0
10,7 | A
1050 | 32
1083 |
191,5| 4
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

1
== SMUD In sity Monitoring in the Upper American River Page | of ]

Sullwater Sciacces Projeatand Chill Bar Project pae: &/ 7 / |

Tima: £555
Reservoir - Water Quality Vertical Proflles
Instrument used: & X

Site Location: = 15-1 - LL Water depth: _ £9.0 44
LEII-’Luﬂg[MADFBS}. SRR
Personnel: CE S DLE
Site Motes:

Depth Temp oo Conduetivity| . _SPecfic | oy Turblelty | water |
m ]| ccr | mau | oo | sem | msem | g | omy |
atece | 8-06  |jg 0 5.3 | S 2.00f | @35 | 0.2

33 1 Sﬁ'; = F.’;J 5.1 Q-WF £ 0.2

gs | 2 [ gov o |82 5./ 0. 008 47| 0.2

es | 3 oo |ipop |89 ]| €1 Opof | LHe | 0.1

wi| 4 179 Lo |84 5 £, 0.0k 617 | 0.1

184 5 | 164 |wgd 1£4.9 5.1 o.00f |G .4 O-Z

wr| 6 | .08 | o2 [&4.4 5.0 d.008 | 6,%] O.F

230 7 | ¢4 Dot [£9.3 | 5.© | ¢eed | e | ©.C

wz] & |7.00 |1w.25 [8% | 6.0 | o.00d z.ﬂ't 2%

zos | 2 | 681 |ap.25 [ &40 .U U.anf ML | 21
[2s | 0 | £ 80 |0.7Y |€Y.0 | 5.0 dock |ca | 0.7

ser | M [ L) [pe25 [23.F 5.0 |0.00d | i | €72

sma | 12 | L 65 3% [g%.5 £.0 Qeof |4y |22

aer | 2|7 11078 |52 2 | 4.8 poof | G | 0.2

wz| 8557 0% (&7 .0 | 9.8 o.od |66 | 2.1

ses | | Tes |,0.%5 [g2.! N8 Jo.eed |5 35] 0.2

ssa| 17 | 54f | 1038 [g1. 0 wf |eewd |63 ©.7
| 501 | @ |5 | 2.35 [#1.9 | 4.8 0.0ty |p.34 [0.T

ez | 1548 |5t I8 | u.§ 0.0F 1£31] 0

ese | 0 |c T lj02f | £ ] Y.g doof | b 2%|l6c KoTTd M
gap |

722 | 22

755 | 23

7RT | @

B2 0 25
| 853 | 28

aEE | &

gis | 28
951 | &

gaa | 30

im.7 | 1

1050 | =2

e | 2

111.5] 34
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==

Srilbaarer Sclenoes

Project and Chili Bar Project

Reservoir - Water Quality Vertical Profiles

Site Location: _R.— |¢- 5 - L~
Latlong (MADEZ):
Personnel: E'Esa ’DLE

Sits Netes:  Phated Ti15-217

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

|
SMUD I situ Monitoring in the Upper American River Page__lot 1

pate: @/ 7/19

Tirne: G e

Instrument used: &= =&

Water depth: 55,2 ¢4
Secchi (fi): _ 3% b

Depth Temp oo Conductivity| . Soeee | pH Turbidity ;mr e
o] ce) | moy | w0 | wsiem | msiem | wuy | pmy siin
sutace | 594 |12 y3 | 63T | Y. ¥ dedl leye | 8,2
a3 [ 1 S0 Jipus | £3F | w8 p.eod |gwue | 0
es | 2 | 567 Jipus |83 T H.4 g of 1629 p T
o8 | 3 | g. et Lwws (g2 | g p.gof | 371 0.2
saa | 4 |5 J ey | g2 | cd J.008 | 37|07
16.4 5 g LT ;d_'-Fj' jﬁ- ol L -5 f"-.‘-"-xir :r T-'-TI| 2. E
wr | 8 | 90 e w3 | £2.9 ] 0,08 |66 Iy
zo| 7 | g Jredl [§2.9] 4F toof |4 36| 02
pez | 8 | 5.6 Jw.ye | F2.5 K, peef lese | 07
gas | 9 | 5.4l Jio0. 39 | £2.7 "L b.oof 1&£.35 0.7
sa |l 0| g.vg | e nd L H.4 0.008 lg2s | 0.2
a1 | 1 gqu Jie37 |52 | 48 n.ooof |38 ] 02
soa | 2 | €% | wab | §1.9 48 |poed | L35 ) 0.2
aar | 13 vL f gt | £0.77 y. K ol | & e 9.7
wsg | | 520l wzs | a3 H.8 dad 1632 | oF
a2 | 5|5 Ll | w3s | £1.% | 4§ | ok |5 | 0.2

(s | B[S Jisn | s T 9.8 [0 L1 | £.T Fariann,
ssg | 17

sg1 | 18

_au 18

g55 | #0

ggg | &

g | 22

755 | &

8.7 | 24

| B2p | 25

B53 | 24

| BAE | &7

gp | =4

o51 | 29

ga.4 | 30

17| A

1060 | 32

0B | 53

111.5 | 34
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

1
. Page ' of 1
SMUD In situ Monitaring in the Upper Amarican River — " —
==
-, Project and Chili Bar Project Diate: d__”x,;f 19
Time: i

Reservoir - Water Quality Vertical Profiles -~
) Instrument ussd: _ =
Site Location: I~ 1 §= L = G Water depth: =01 - 5
Lat/Long [NADB3):

- Secchi (f: oL
Personnel: EE§ DL

Site Motas: {ﬂl:!l -""I. 'Mq'\.ll."il:l: Blnates Zod-2 10
Dapth Tamg Do Conductivity| o Sheel | pH Turbidity | water |
Sample
i) |l:m] C) (mgiLy %) {uS/em) {mS/cm) (8.4} [NTL)
surface E_] k lg. L |€7,1 a,] &, b &5 &3
EREE 1e.)) | §&.9 il g.089 6,56 | 92
6 | 2 | €64 [ 1oal |8 o ! o008 1 é¢.58 ] 0.3
ge | 3 |8.3q |ipa€ |8bi k. 0 0.009 |&.s5] 0.3
13,1 a g5 !-‘J.IE E'fg.,'i L.o 0.089 G.:}lll 0.5
we | 8 |£ 00 .6 g5 4 .0 4,00 b.57 | 9.3
1g7 | 8 17199 | e |55k .0 H.oo% |5t | 6.3
pan| 7 |71.kk 1.5 | 8.9 &0 0 .eY (5L 0,k
sa2 | 8 [ JA8 Jwad [f4.9 b.o oo g1 [°%
20.5 9 -_I'.'T.-”] 1.4 . [ | Q-t1d i 1§ 15 T atdops = EAF
zpg | 0
361 | 1
9.4 12
427 | 13
259 | 14
493 | 15
525 | 16
554 | 17
spq | 18
gea | 19
656 | 20
gap | 2
72p | 2
-
787 | 24
gap | 25
853 |
gas | &
gip | 28
gs1 | &
s54 | A0
iy 3
1050 32
10ey| 3
111.5] 34
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

== SMUD in sftu Monltering in the Upper American River Page ! of |
Cilbmater Seiemes Project and Chili Bar Project Date: &7 4719
Time: d9ysg
Resarvair - Water Quality Vertical Profiles

- Instrument used: Sx¢
Site Location: __ =15~ 5 - UWR Water depth: __ 7 2. o ¢
LatLong (MADE3):

Secchi (f): L5 5
Persornel: S55 £mMRB DLIT

Site Notes: _ Plebps |05 = 25

Dopth Tomp Do Conductivity| . SP8NC | ol | Turbidity | wister L““
w | m | cer | mpn | o | wsiom | msem) | wag | pmw |
sutses 114,50 | 9.47 [4%0 | 8.5 20t 7469 [ 2.3
as | 1 I3 Tas [eia 1.1 Bt | TLt] o
ge | 2l |0 |95 | &0 d.ond Jwob | 0.2
gs | 3 |4+7 [0,%% |9 | 7.5 |40 700 | 0.3
a1 | 4 |9 035 [RT 7.4 o0l |egsr | 0.3
mae | 5 | £ 83 | w32 |gR9 7.+ gt 1£.91 | 0=
wr| & |87 |w.3es |468 | 1.4 | 0.0 |49 | 0.3
20| 7 Jfug 1820 78 | .5 Joew g7 |od
=z 8 |€2v Vo3 ] g7 1L Son e dd | &
ms| 9 | 86T -3+ | 874 7.1 G.onn | 682 o
aon | 10 17.9% Jw.%1 J87.0 | 11 Jooe oo |ey
MEEFIE TS E;‘@i 7.1 £,00 @8 0.4
sa | 21756 lig36 [R5 | £9 Jeowo |Gls | 0.4
a7 | @ | T2E [eow |2l | 7.0 .81 75 | 0.t
ass | 14| 7.0k | w0.9% | 80,0 G, 7 0. .74 | ¢3
asz | 816 Joqd [feT | G0 0.ty | o735 oy
sas | 16 | b, 40 TTHF &5 8.1 ("% T 7.1
seg | 17 'Gqf 19 1L 85':’ l'.;-g ? pig £ Te g4
gaa | 8673 o7 gc | fd o, o1 A B
es| w|el Ligul |88 1 5% o010 gz | 2.4
gss | 20 | 6.6 |10.55 (8T | .| gped |7 | 24
gao | 21 | Gl Movs | £5.%] £.4 0. Lo | 0M
pez | 2 [ CFL | k] g5 7.0 .01 i | 5.3 EaT1as,
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

Page_! of |
== SMUD I gity Monitoring in the Upper American River

Sillwater Seierces e L Date: _lo122/813
Tirne: 1-5e&
Reservoir - Water Quality Vertical Profiles
Instrument used: _f$ ! £

Sits Location;  k=15-5- UVE Water depth: __2 & £+
Lat/Long (MADB3I):

Parsonnal: Eé DLE-

Site Notes:

secchiffy: /9.5
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

SMUD In situ Monitoring in the Upper American River Pa.ga_l of —r
g
el Project and Chii Bar Projct et 16125119
Time: _#£9 5
Regervoir - Water Quality Vertical Profiles
Instrumentused: |21 £xE
Site Location: __&-15- L ~uvi Water depth; 8L £
mumio Lkl Secchl (ft): _F}x-z‘ \
Personnel: (=64 DLTS =———rrrr
Site Notes:
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== SMUD In situ Monitoring in the Upper American River Page_| ot |
Sﬁ'lln;m Scienoms )t sl Sl R Feofat Date: _Jo 25 /1 ‘]
Time: __sd09

Reservoir - Water Quality Vertical Profiles
Instrumentused: Y51 Sx0
Watar degpth; Tra

Site Location: =157 vk

Lat/Long (MADS3):
. Secchifn): L C-!
Personnel; EES Dd,f_’)
Site Motes:
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

= SMUD fn gty Monitaring in_lhi Upper American River Paga_f_ of z
Srilbwater Sciences Pr‘njm and Chil Bar Pl'ﬁ]m Date: 1o 'Irz.s 'II.I I{i
Time: 255
Reservoir - Water Quality Vertical Profiles
Instrument used: 151 Exe
ite Location: .= 15- & -~ W& Water depth; 2 2 & )
LatLong (NADB3): 2, 8
Personnal:  SES  DLT> L :
Site Motes:
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F‘agaL of }
=
Suillwaer Seiences Reservoir - Water Guality Vertical Profiles
-1 -8- ik 1212319
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Pﬂmz m‘;_

=

Snilbwaner Seiences Reservoir - Water Quality Vertical Profiles
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@ SMUD

== SMUD In sity Monitoring in the Upper Amerlcan River Page_| of*
Stilbwater S Project and Chili Bar Project 7
ilbwmter Sciences Date: _ 10/ TV/ 1Y
Time: 1 |_~.‘,’|
Reservoir - Water Quality Vertical Profiles
Instrument used: Y51 Exur
Site Location: E_-'I&‘q—hﬂﬁ Water depth: LT

LatlLang (NADE3):

Personnal: Ees DL

Sacramento Municipal Utility District
Upper American River Project

Secchi ff): 7.9

FERC Project No. 2101

Site Motes:

Depth Temp oo Conductivity| . 3Petic pH Tursicity | yrame |
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@ SMUD

SMUD In situ Monitoring in the Upper American River Page_| of | _
i Project and Chili Bar Project
Seilbwater Sciences Date: ]DfI-'.”j
Time: L3

Reservoir - Water Quality Vertical Profiles

Site Location: B~ 15-lo- |HE

Lat/Long [NADBZ):

Instrumentused: Y51 Exer
Water depth: _Tde, 73

Secchiqry: _ 19. T

Personnal: ges oL

Site Motes:

Depth Temp Do Concuctivity| , SPeeite pH Turbioty | water |
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| 3o | 7

ez | ®

285 | 9

z2a | 10

361 | 11

ags | 12
| 427 13

459 14

apz | 15

525 | 18

558 | W7

gy | 18

g3 | 19

6565 | 20

gag | 21

7o | 22

755 | 2%

787 | 24

gzo | 28

ges | 26
| 8g5 | 27

g1a | 28

p51 | 28
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@ SMUD

==
Stillwater Sciences

Site Location:
Lat/Long {NADA3):

s LT

Personnel:

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

Reservoir - Water Quality Vertical Profiles
R=14-11 = IHR

Site Notes:

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

Page__' of |

Date: 182 /19
Tirme: 1327

Instrument used:

¥51 £xe
Water depth: _ﬁ‘%i“_

Secchifty: ol &

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

FERC Project No. 2101

SMUD In sitv Monitoring in the Upper American River Pa.gg_| of -rl'-
N Project and Chill Bar Project oae 10123119
Time:
Reservolr - Water Quality Vertical Profiles At
Site Location: E-1%-12- 51 I%ﬁ?ﬂﬂ M
Lat'Long (NADB3):
e Sacchi (f): ?'“‘7
Personnel: g5 PBL 1} ST LTTIT
Site Naotes:
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S M U D Upper American River Project
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[ o)
. SMUD In sifu Monitoring in the Upper American River Page___ of ___
cET=
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

==
Culllvonner Sctgricn Project and Chili Bar Project
Reservoir - Water Quality Vertical Profiles

Site Location; =15 [4- 3¢
Lat'Long (NADB3):

Personnel:  E€% LIS

SMUD In sity Monitoring in the Upper American River

@ SMUD

Page

af |

Date: 1&/241/1 4
Time: V282

Instrument used:
Water depth:

Y51 éExe
T, =)

Secchi (ig: __ = 1

Site Motes:
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

I |
SMUD In gity Monitoring in the Upper American River Faga ___ et T
<Lea Project and Chili Bar Project Deter o2 / 19
Time:
Resarvoir - Water Quality Vertical Profiles Js
Site Location: R-15-15-5¢C e IJEEIEt: :5 =
LatiLong (NADB3): st %
Personmel: igE r?' PL Er . =
Site Notes:
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

@ SMUD

Scillwater Sclenoes PE — E’f l"
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project:_SMuD W UMFP WINTER SuRveyY Te19

Unit ID: 16T Exo

Sampling Event Date(s): L j'ﬁ'..f r Ny~ 2

PRE-SAMPLING CALIBRATION
Date and time 275194115 Hame_ Efie wLr
| Parameter Std. Std. Pre-Cal Post-Cal Notes —|
Value Temp Value Value
°c)

Cond (uS/em @ 25°C) | 1,000 | 2835 | 15 1% | ooy

Cond (uS/em @25°C) | 1413|2258 | 1852 4%

DO (%) . 1171 iy, ¢ Lo 1 8

DO (mg/L)* ! 17,4 9.2% 9.0y Check suiibility tabie* Jpe] . | e
| pH4 pH4 11 YH.re Y, o Ly q.a.% fe
| pH7 pH7 [y .94 J.et)

pH 10 pH10_ | 4.8 1224 18.00

Turbidity .4 [ 21.e [Z.58 -4 &

Turbidity

POST-SAMPLING CALIBRATION CHECK
Dateandtime T/&/19 _J7!%  Name Ees &
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQOD | Notes
Value | Temp | Sampling | ¥=s Value Codel
[uc. Value ar Mol

Cond [uS/cm @ 25°C) | 1L.000 Z&4.39 | 994 AS A

Cond [uS/em @ 25°C) | 1,413 [Ze. Iqi17 | &~ 2_

DO (%) wys | rpf.7 | ¥ (946 T2 mud §

+D0 [mg/L) | 2822 [ 9.eT Y g.6T | R Chack salubility tabie®

pHid pH4 [a% [0 | A/ A 3 £.6 my /L

pH7 pH7 (/803 | T.6§ | A/ A

pH 10 pH10 272 [9,37 N

Turbidity 1.4 [ 2895 | 12.43 | &~ ﬁ_

Turbidity |

1 See Table 1

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

Parameter Units Accept Qualify Reject

: %
Dissolved oxygen ——— 55% = 5% and < 10% = 10%
Conductivity usfcm 5 5% =5% and = 15% > 15%
pH 50 =0.2 >0.2 and = 0.5 =05
Turbidity NTU S50 =50 and = 10% = 10%

June 2020
Water Quality
Monitoring Report
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

=5
Stilleater Sciences PE 305 E
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project:_9MVP WA UMP WINTER SuRvey 2e13
unit:_ 1oL EXxp
Sampling Event Date(s): 1-4";6; lf{ﬂ

PRE-SAMPLING CALIBRATION
Date and timtmm_‘ﬂll}_ Name_ EFle Sommeranér

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

Value Temp Value Value

]

Cond (uS/em @ 250C) | 1,000 Ig.q 9L Jare
Cond (uS/em @ 25°C) | 1413 |[H.5[ | 524 1413
e o
DO (mg/L)* l&. EL o3 Checw: soiubility toble®
pH4 pH4 IS~ T |3.7% H.pp Layf.S mg/e
pH7? pH 7 ISy | J.0L 7.4
pH 10 pH10  |[I4.3 l1e.10 10 82
Turbidity I'E.“ 1.2 | jt.3Y4 IE.u4e
Turbidicy

5T-5AMPLING CALIE ION CHECK

FO
Dateand time /25/14 17 &  Name FiE SoiA erave~

Parameter Sed. Sed. Post- Re-Cal| Post-Cal | MQO | Notes l

Value | Temp | Sampling mu ? Value Code? l
[°c) Value L

Cond (uS/cm @ 25°C) | 1,000 [[H.o e | AN A

Comd [uS/em @ 25°C) [ 1,413 _#_.5%3 i34 i &

DO (%) 23 | Ff1 A A ©57T H#

*DO [mg/L) 1.7.3% [&.51 ﬂ_.Mr’ ey Eha:u.bhlmy tabiz®

ph4 pH4 (fe.4f |32 .87 A 4.5 .g_;.{k

pH7 pH7 (1.4 i._#.,f A A |

pH 10 pH10 | |L.4% §. A o

Turbidity 174 | 14.29 | 2.8 A A

Turbidity

! See Table 1

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

Parameter Units Accept (rualify Reject
Diszolved oxygen satqutiun 5% =S% and = 10% = 10%
Conductivity us/cm = 5% =>5% and 5 15% > 150
pH U, 0.2 *»0.2and <05 =05
Turbidity NTU £5% =5% and = 10% = 10%
Ver. I1/2N%
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

==
Scillwarer Seiences pg_lof i
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: __ L0194  SMUD UARP WATER QuALITY
unitip: TSI EX0O
Sampling Event Date(s): 5'('1-1 =13 4 ﬂf'-f-"}

PRE-SAMPLING CALIBRATION
Date and time 5/ Te/y 8 1430 Name ERIC SomMMERAVER,
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(]
Cond (uS/cm @ 25°C) | 1,000 10. VLS g 1+]-1-]
Cond (uS/cm @ 25°C) | 1,413 1.1 —— Hoq
DO (%) ~11.§ 117 | 94.5 q. T58.6 mmia
DO (mg/L)* s _a a2 .77 — Check solubility table®
pH4 pH4 10.7 2.9% y.00
pH7 pH7 2094 [ 5.%0 “1.00
pH 10 pH10 [21.0 | 9.07 10.00
Turbidity .Y [Zi.6 |13.06 [2.40
Turhidity O 11.5 -0.10 0,0

POST-SAMPLING CALIERATION CHECK
Date and time _5/21/19 _1g!Yy Name_ ERIE Spmm ERAVER

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Ye= Value Code?
[ﬂc} ‘l’-ﬂ.ll.lﬁ ar No? |
Cond (uS/em @ 25°C) [ 1,000 []14,43 | 9945 N A |
Cond (uSfom @ 25C) | 1,413 |[£.35 | I4oY n A
DO (%) ?f__ti. 327 [V A | T0C.6 mmbin
*D0 [mg/L) ARSI NE N A | Checksolubiiity table” ™
pH4 pH4 | 1626 | H.0M N y-3
pHT pH? 16,45 ] T.02 | & A
pH 10 pH10 |14 y1 [ 10.8y A A
Turbidity Q9 |0 | 6.13 N A
Turbidity Ly (1649 [11.96 | N s}
1 See Tahle 1

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

Parameter Units Accept Qualify Reject
Dissolved oxygen satu?idcm 5 5% > 5% and £ 10% = 10%
Conductivity us/cm < 5% > 5% and = 15% = 15%
pH TR £0.2 >02and 205 = 0.5
Turbidity NTU < 5% = 5% and £ 10% = 100
Vier. 1/ 206
June 2020 E-5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

=

Srillwater Sciences

Project:

pglcrfl

Water Quality Y51 6920 Sonde Calibration - Daily Use

1619 SMUD UARP \WATER QuALITY

YsT

Unit ID:

Exo

Sampling Event Date(s): _2 /T -—13= e/4-7

PRE-SAMPLING CALIBRATION

Dateandtime SITVZL19  19sp Name BRI SeMMERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(*c)
Cond [u5/cm @ 25¢C) | 1,000 IL.9 990 124 s
Cond [uS/cm @ 25°C) | 1,413 164 - I-ia"l
DO (%) ~qLs | 10,3 2.8 [ 4% 706.5 em He
D0 (mg/L)* 1. i Ih.'; Y ﬂ T Check solubility table®
pH4 pH4 i H.e%3 .0
HT pH 7 1.9 w -L| 1.8
pH 10 pH 10 169 .94 19,0
Turhidity & 171.8 el 2.0
Turbidity .4 1179 12.08 1LY

Date and time 5;&1,’[‘! 1510

POST-SAMPLING CALIBRATION CHECK

Name EEIC SemmERAVER
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | ¥Yes o Value Codel
(°c) value [™™
Cond (uS/cm @ 25°C) | 1,000 | |7.eT | 944 N A
Cond (uS/cm @ 25:C) | 1,413 | 16.93 | e N A
DO (%] wAqsh | 6.5 %1-1 & A
*00 (mg/L) 9.1 | le.sq4 | 9.0 N A | Check solubiliy ratie”
pH4 pH 4 Iy | Y0l N A
pH 7 pHY | |L.¥ Tes N A
pH 10 pH 10 14 .ol | ¥ A
Turbidity -] 15.4 | "0.0b N A
Turhidity 1Ly | B | 131 [ V] .
1 5pe Table 1
Table 1; Measurement Quality Objectives = comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
%

Dissalved oxygen e 5 5% =550 and = 10% = 10%

Conductivity us/em < 50 > 50 and = 15% = 150

pH s, =02 > 0.2 and £ 0.5 =05

Turbidity NTU = 504 =504 and = 10% = 10%

Ver. (12016
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

@ SMUD

> -
Srillweazer Seeness PSEL of '
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: 1019 $MuD UPRP WO
vnie:  4SI EXO
Sampling Event Date(s): _S [ | —gu"f {"‘"rl'f -617
7
5/1%
PRE-SAMPLING CALIBRATION
Date and time SIEFH 15" 47 Name e s.m*ﬂr
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
°c)
Cond (uS/em @ 250C] | 1,000 17,615 [1ead jpd e
Cond (uS/cm @ 25°C) | 1413 17.Le% p— Y 'I’
DO (%) A834, (L [93.) 1.9 7060 mnHa
DO [mg/L1* 8.0 1k — .04 Chack salability table®
pH4 pH4 7.1 '3.3{,_ y,00
pH 7 pH7T .0 [7.0 7.00
pH 10D pH 10 &, & 10,08 |a, &8
Turbidity 0.00 || 0.ro o.eo
Turbidity 1Ty | 1Y .27 [12.45
PDST‘:{EAEEIPI.]NE CALIBRATION CHECK
Date and time § (23/19 3 Name_Erie Semnm € gL
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Code?
[g':] Value or No?

Cond [uS/cm @ 25¢C) | 1000 |22, |33 | A/ &
Cond (uS/cm @25:C) | 1,413 |2.6.98 | 93 N A
DO (%) [~q9.5 2548 .6 | & A I8 Emm
*D0 [mg/L) ~2l i ye] §. & A A Check solubiiity cable”
pH4 pH4 |ZO546 | 4,05 o A
pH 7 pH? [Z)2Z| .08 | A A
pH 10 pH10 |28, 78| 9. 99 L A
Turbidity s.00 (2.89 [a.0Y A A
Turbidity 2.4 |21 [ 12,495 A7 A
15ee Table 1

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

Parameter Units Accept Qualify Reject
lea
Dissolved oxygen saturation = 5% > 5% and s 10% = 10%
Conductivity usfcm s 5% = 5% and = 15% = 15%
pH LATH = 0.2 =02and 505 =05
Turhidiny NTU = 5% > 5% and £ 10% = 104
Wer. 0 /&
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

== 7
Stillwater Sciences Pgi of '
Water Quality Y51 6920 Sonde Calibration - Daily Use

project:__ 2019 $mup UARP WATER GuALiTy
Unit ID: YSI m .
Sampling Event Date(s): 5ft1-23) I.ﬂ.l'q'! _ﬁ',“] = ‘-I"-'

PRE-SAMPLING CALIBRATION

Date and time ﬁf?]’!ﬂ' 1541 Mame ERIE LeMMERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond [uS/cm @ 25°C) | 1,000 3.1 lag1 1800
Cond (uS/cm @ 25°C) | 1,413 3. e 1419
DO (%) A9 E[T [T T988  [756,2 mm Hy
DO (mg/L)* ~gd | 28 | g.4 S T
pH4 pH4 3.1 H.lo 4,00
[pHT pH7 23.2 [ 4.8Y4 .80
pH 10 pH 10 3.7 | 19.03 16.08
| Turbidity .0 4.4 ~0: 4= o060
| Turhidity 7.4 4.0 12.38 12.4p
POST-SAMPLING CALIERATION CHECK
Date and time (ﬁfquq 'l(d‘% Nam&mw El.'iﬂf_,r'fﬂk__, SOM “Emﬂq
Parameter Std. | Sed. Post- Re-Cal| Post-Cal | MQD | Notes '
Value | Temp | Sampling Y"m Value Code?
°c) Value ik
Cond (uS/em @25°C) [ 1000 [24.23 [\, 608 | N — Fan
Cond [uS/em @25:C) | 1413 |24 ]l] VOIS & | — A
DO (%) 2.6 2163 | g2 | N — A | 7099 mwits
*DO (mg/L) 206 (263352 | M | — | A | Chedkolbily whe
pH4 pH4 [ 2398 | 2. N — A
e pH? [23%9 | 3.0 | ~ — | A
pH 10 pH10 | 23.7S | |&.|Z N — P
Turbidity FNV | oo | 8.8 0.0 [~ | — A
Turbidity NV (T2.4[713.3F[12.54 | N — | K
15ee Table 1
Table 1: Measurement Quality Objectives — comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen gm?f"mn 5 5% » 5% and = 10% = 10%
Conductivity us/cm 2 5W » 5% and = 15% = 15%
pH LA =02 »02and= 0.5 =05
Turbidity NTU = 5% = 5% and = 10% = 10%
g, 01,/ 2008
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

== .
Stillwater Scicnces =X
Water Quality Y5I 6920 Sonde Calibration - Daily Use
Project: 2019 SMUD uARP (WATER BUAITY
unitip: _YST Ex0

Sampling Event Date(s): 5 f"l_l. "'L.S:, ﬂ' f"‘[ ",-}! :

-SAMPLING CALIBRATION
Date and time Q_}lrEHLEH a l{g 8] Name_PEAC. SOMMERAVER-

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Valug
(°c)
Cond [uS/cm @ 25°C) | 1,000 =24 | ool | 1,080
Cond [uS/em @ 25¢C) | 1,413 [0 O — [ D l
DO (%) v23.5 (20,4 |93.% q3.t4  baw = IR Ammtts,
DO (mg/L)* -, 5 2. Y 3.52 = 52, | Checksoubiliy reble
pH4 pHa 2398 .12 4 .00
pH 7 pH7 23 .9 F.a5 .00
pH 10 pH10  [33.(~ 0.0 F T=N=
| Turbidity PHD (o] 211 Q.1 0.D0
| Turbidity Y | 1Z2.4 (745 1.3 12-40

POST-SAMPLING CALIBRATION CHECK

Dateandtime _&/5/14 153 Mame__ Eric Sgmm evaugy
Parameter Std. Std. Post- Re-Cal| Past-Cal | MOQD | Notes
Value | Temp | Sampling | Yes : Value Codel
°c) Value b ki
Cond (uS/cm @ 25+C) [ 1,000 [1T.& | (o020 | pn/ Fay
Cond [uS/cm @ 257C) | 1,413 [22.4 [ 14|} i A
DO (%) ~3e26.9 (334 N A [ 761.5 wum Hy
*B0 [mg/L) ALy (269 | Touy N A [ Drecksolubiliey eable® =
pH4 pH4 |Z273.) Hol A s
pH7 pH? [1Z.¥ 7. rl A ey
pH 10 pH10 |[EL.6 1 &.0% AL =
Turbidity o 8.9 lg.ot A &
Turbidity 2T 1My [ WV [}
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 saturation 5 5% > 506 and = 109 > 10%

Conductivity uS/rm < 5% > 5% and 5 15% = 158

pH S0 0.2 =0.2and £ 0.5 =05

Turhidity NTL = 5% > 5% and £ 10% = 10%

Ver. (12014
June 2020 E-9
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

pg_Eofl

&=
Stillwater Sciences
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project:__ SMUD UARP WATER QuaLiTY Ze19

Y$1

Unit ID:

Exo

Sampling Event Date(s): SJIT- 1 '13;_{- J'r H - 1

PRE-SAMPLING CALIBRATION

Date and time _ &/ 5/19 1Lo® Name_E Rl SemmERAVER.
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
°c)
Cond [uS/cm @ 25+C) | 1,000 L.k | ol [ees
Cond [uS/cm @ 25:C) | 1,413 5.4 _ 1414
DO (%) w‘!}g 1.3 43y 47,5 ~14%9.4 ma Hg
DO (mg/L)* g 713 — f [ Ceombiyube
pH4 pH4 17.6 .5t Y, ee
pH 7 pH 7 1.1 F.o1 .80
pH 10 pH 10 TLT | 18.08 18.08
Turhidity 8.0 125 =844 -1
Turbidity 18 | 1t [ 1.3y L
POST-SAMPLING CALIBRATION CHECK
Date and time E Name_ Ef1¢ SemmERAV FR.
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Y= Value Codel
°c) Value o
Cond (uS/em @ 25°C) | 1,000 [23.4¢ | (02 [ NV A
Cond (uS/cm @ 25°C) | 1,413 |13.6C | 1398 | N A
DO (%) ~935 1334 [ §32 | M A g IY) ,.m_ﬁ%
*DO (mg/L) ~F 0 | 339 . N A Check solubility bable®,
pH4 pH4 | 1378 | 4. N )
| pH7 pH7 [T | T 00 W A
pH 10 pH10 | L3945 [ J8.42 N )
Turbidity o.00 [ 1910 | 0% N A
Turbidity 40 [Tl | 110 v B
1 See Table 1

Table 1: Measurement Quality Objectives - comparisons are between Post-sampling 1.-':|_I5.e and Post-calibration Value

Parameter

Units

Accept Qualify Reject
Dissolvedoaygen | % | g5y > 5% and s 10% > 10%
Conductivity us/cm < 5% > 5% and £ 15% = 150
pH £, 0.2 >{0.2 and £ 0.5 =05
Turbidity NTU = 5% = 506 and < 10% = 10%

Ver, 01,2016
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

=)
Stillwater Sciences g Tof 2
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: _ L1014 SMvp vARY WATER GuaLiTY
unitip:__ YS! Exo

Sampling Event Date(s): -;JT'I "'1-*?? rﬂ 1’"’!“ 1

PRE-SAMPLING CALIBRATION

Date and time _&[6/1§ 17710 Name_ ERIL SiMmmgRAVEN
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
("c)
Cond (uS/cm @ 25°C) | 1,000 T3.65 Iea1 [oed
Cond [uS/cm @ 25°C) | 1.413 3.7 —_ Iqag
DO [%) ~41.5 |11y 9.0 3.4 T09. 5 mm ldn
DO [mg/L)* g A -11.% _— 8.24 Chack solubiliy able®
pH4 pH4 2y.1 H.0¢ Y80 .
pH T pH 7 24.7 |e.9% T.ow o rpauﬂgﬁmh
pH 10 pH1o [?3.8 [4.43 THY: 6/7719 ©fgz
| Turbidity D0 1.8 0.03 D.0d CILS marlfy, 18.6°C
Turbidity 2.4 |23 1. 12.44 Mo 1 TE, ‘! Pectcal 7%.[%
POST-SAMPLING CALIB 10N CHECK
Date and time ':r-"r?‘rﬂ 1610 MName ?E MMERAUEF-\
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Motes
Value | Temp | Sampling | Yes Value Code?
[°c) Value o Mot
Cond [uS/cm @ 25°C) | 1,000 | ze.zZ | O 908 | ™ A
Cond [uS/cm @ 25¢C) | 1,413 [T 8" I pow A LA
DO [%) g (1393 | 89.9 N A [T 6 mm 1y
*DO (mg/L] mEE  [15va g5 N £ | Checksalubillyy sable””
pH4 pH4 1066 | 3.0 N B
pH 7 pH7 [|®L8EL T4 I )
pH 10 pH10 [19. 6T |/.07 AL A
Turbidity a.0 popg | 4.08 & A
Turbidity R.d [zoet 138 | W -
1 See Table 1
Table 1: Measurement Quality Ohjectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Unfits Accept Qualify Reject
Dissolved oxygen ﬁm?:uon £ 5% = 5% and = 10% = 10%
Conductivity uS/em | s5% > 506 and s 15% > 15%
pH s =02 =02and < 0.5 =05
Turbidity NTU < 5% > 5% and = 109 = 10%
Ver. 0172016
June 2020 E-11
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

cC=>>
Stillwater Sciences pe_lof __-1
‘Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: __ L0194  SMUD UARP WATER QuaLITY
unitp: __YSL EXO
Sampling Event Date(s): S/tI~1% 4 ﬁ-f”"!-"f

PRE-SAMPLING CALIBRATION

Date and time 5/28/184 430 Name ERIE SoMMERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/em @ 25¢C) | 1.000 0. \LSE \Boo
Cond (uS/cm @ 25°C) | 1,413 1.1 — o9
DO (%) ~q§.§ 1.7 [ q4.s q. T5%.6 mmiia
DO (mg/L)* LY _a 27 .77 — Check solubility bable®
pH4 pH4 0.1 2.7% Yy.0o
pHT pH 7 20.9 5.9%0 “l.00
pH 10 pH 10 1.0 q.07 18.60
Turhidity Yy [Zi.& 13.06 (2.0
Turbidity O 1.5 ~0.10 0.0

POST-SAMPLING CALIBRATION CHECK
Date and time B/ 21/19  |&Iy Name_ ERIE SpmMm ERAVER

Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Codel
['"l:} value ar MoT |
Cond [u$/cm @ 25°C) | 1000 | ]9, 43| 945 N A I
Cond (u$/cm @ 25°C) [ 1,413 []4.95 | 1Y4oY A A
DO (%) .?L'T—_m v 847 A A 706 .6 mmHa
*DO [mg/L) g1t [9.03 | & A [ Checksohbityy coble” ™
pH4 pH4 | 15216 | H.0M N -9
pHT pH? (1645 ]| T.01 | o/ A
pH 10 pH10 | )@ yy | 10.04 o A
Turbidity O ip.po | 613 N A
Turbldity Iy 1649 [11.96 | W A
1 See Tahle 1

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

Parameter Units Accept Qualify Reject
. %
Dissolved oxygen b aTiom = 54 > 5% and £ 10% > 109
Conductvity us/cm = 5% > 5% and = 15% = 15%
pH &, s0.2 >02and 205 =05
Turbidity NTU = 5% > 5% and £ 10% > 10%
Wer., 1/20N&

June 2020
Water Quality
Monitoring Report



Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

==

Suillwater Sciences

@ SMUD

Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: __ &0 SMUD UARP \WATER QuALITY

Unit ID: YsT Exo

Sampling Event Date(s): S —-13; e/4-1

PRE-SAMPLING CALIERATION
Dateandtime SITVEL19 1980  Name ER\. SoMMERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(*c)
Cond (us/cm @ 25°C) | 1,000 1&.9 990 1280
Cond [uS/cm @ 25°C) | 1,413 1.4 — I‘irl
DO (%) ~ing (163 2.8 [ 430 706.5 em Ha
DQ (mg,/1)* 9.1 % —_— 4.1 Chech sofrbility toble*
pH4 pH4 i H.a3 .0
H7 pH 7 16.9 . 0Y 7.0
pH 10 pH 10 167 4 94 1.8
Turhidity & 17,5 &l [ N]
Turhidity .Y 177 1Z.00 118

Date and time Shtf[q 1510

POST-SAMPLING CALIBRATION CHECK

Name EF1E SaMMERAvER
Parameter Std. St Post- Re-Cal| Post-Cal | MQOD | Notes
Value | Temp | Sampling | ¥es Value Codet
[n':] vahlﬂ or Na?
Cond (uS/cm @ 25¢C) | Lo00 | J7.8T a4 Y] A
Cond (uS/cm @ 25°C) | 1413 | 16.43 | iye » F.Y
DO (%] gt | .54 ] N A
*00 [mg/L) 9.1 1659 .01 A A Check: solbilley tatde”
pH4 pH4 | lheny | Y.al N A
pH 7 pH? | |t Tes N A
pH 10 pH 10 .19 ol | o A
Turbidity o 1f.L2 | Db N A
Turhidity it g [ 1T31 [ M &
15ee Tahle 1

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

Parameter Units Accept Qualify Reject
DMssolved oxygen 5amﬁunn = 5% = 5% and 5 10% > 10%
Conductivity us em < 5% > 50 and < 15% > 15%
rH su. 202 >0.2 and £ 0.5 > 05
Turbidity NTU 5 5% = 5% and = 10% = 10%
¥er. 011006

June 2020
Water Quality
Monitoring Report




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

FERC Project No. 2101

> 2
Seillwazer Sciences pggi of
Water Quality ¥5SI 6920 Sonde Calibration - Daily Use
Project: 1019 $MUD URARP WO
Unit 1D: YSI Exo
Sampling Event Date(s): _ & [11 —gL".r'I ‘:'fl'f -6l
£/t%
PRE-SAMPLING CALIBRATION
Date and time SIEFH 1541 Name L Semmtr g
Parameter Std. Std., Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)

Cond (us/cm @ 250C) | 1,000 17,695 [1eoY jo0 o
Cond (uS/cm @ 25°C) | 1,413 17.00% — Y 'I,
DO (%) AN3Y, '.t.-n 93,1 1.4 1060 mmn oy
DO [mg/L]* 8.0 | k. —_— d.6L Thack solubiiity table®
pH4 pH4 7.4 '3.3%_ y,o00
pH7 pH 7 .0 (7.0 7.00
pH 10 pH 10 |6 &L [0, 08 g, 0o
Turbidity 0.00 || gd.re O.oe
Turbidity 1.y [ 17,4y .27 [12.40

PﬂST‘:JJ!_;ASEIPI.]NG CALIBRATION CHECK
Date and time $ (23/19 3 MName Erie Sanmnpn € r ovg Lo

Parameter Std. Std. Post- Re-Cal| Post-Cal | MOQO @ Notes

Value | Temp | Sampling | Yes Value Code?

[g':] Value of Na?

Cond [uS/cm @ 25°C) | 1.000 |ZZ, |33 A A
Cond (uS/cm @25°C) | 1413 [Lo.498 [ 93 N A
D0 (%) |+-0Q.8 |25 008 9. | A 0 vm
*D0 [mg/L) ~2|l 2cye]| .16 A ] Check solubilicy cable”
pH#4 pH4 |[28.54 | Y05 " A
pH7 pH7? |2 1.2Z| .82 ~ A
pH 10 pH10 [%2.76| 9.99 | A/ A
Turbidity S.o00 1.9 |00 A A
Turbidity 12.4 (2108 [ 12.45 | A A
1 See Table 1

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

Parameter Units Accept Qualify Reject
%
Dizsalved oxygen saburation = 5% > 5% and = 10% = 10%
Conductivity ud/cm 5 5% = 5% and = 15% > 15%
pH 5L 0.2 =>02and <05 > 0.5
Turhidity NTU = 5% > 5% and = 10% > 104
Ver. 01/ 3006

June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

= 7
Sollwater Sciences Pgi of _*
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: 019 Smup UARP WATER @uALITY
Unit ID: YSI m
Sampling Event Date(s): 5/~ 131'13_"“; _ﬁu“'] = ﬁf—'

PRE-SAMPLING CALIERATION

Date and time /319 1341 Name_ ERIE SOMMERAVER
Parameter Std. Std. Pre-Cal Post-Cal MNotes
Value Temp Value Value
°c)
Cond [uS/em @ 25¢C) | 1,000 13,1 TeoL léoo
Cond [uS/cm @ 25°C) | 1,413 3.0 ———  |I417
DO (%) A9 (T8 | .1 99.§ 7662 o Ha
DO (mg/LY* ~gdq [ 399 | — 7.4 Check solubilly iabler =
pHé pH4 13,1 H. 1o 4.00
[pHT pH 7 23.2 | .84 .80
pH 10 pH 10 13.7 | 1a.03 18.08
| Turbidity 0.8 .y 8.4 [ N-T-]
| Turhidity 12.4 1.0 12.38 1.4ye

POST-SAMPLING CALIERATION CHECK
Date and time (ﬂﬁ-}}'rlq WalkD Namgmm Bu m:ffﬂlﬁ., SOM “Eﬂﬂﬂe

Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQD | Notes '

Value | Temp | Sampling | Yes Value Code?

[°c) Value
Cond [uS/cm @ 25°C) | 1,000 [24.25 [\, 805
Cond [uS/cm @ 25:C) | 1413 [Z4. ]l OIS

or No?
N === o
N | — Ay
DO (%) A42.5 2636 | g2.4 N — A | 3009 mitts
*DO (mg,/L} FhS | 26.8b| 52 | M = Fy | ekmbdiity obis®
pH4 pHd4 [239% | |2 | N — | A
pHT pH? [23=9 ] 3.0 | ~ — | A
pH 10 pH10 | 23.7% | |12 N — P
Turbidity FAZW | oo |B.8H 0.0 [~ | — A
Turbidity PV (1.9 23,33 12.54 | M —_ | A
15ee Table 1

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

Parameter Units Accept Qualify Reject
Dissolved oxygen gmtimn 5 5% » 5% and £ 10% >10%
Conductivity us;cm s5% > 5% and s 15% > 15%
pH 5L =02 »02and =05 =05
Turbidicy NTU < 5% > 5% and = 10% > 10%
Wer, 01,/ 2006
June 2020 E-15

Water Quality
Monitoring Report



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

E-16

FERC Project No. 2101

= :
Stillwater Sciences pgSoi '
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: 2019 SMUD UARP (WATZR BUAITY
Uniti>:_YST EXO

Sampling Event Date(s): -] !"LI' "1.5! ﬂ' [rhl ",-; .

-SAMPLING CALIBRATION
Date and time Q?lrfhlﬂfﬂ a l‘rg s Name FEAL SOMMERAVER-

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond [uS/cm @ 25°C) | 1,000 |20 | \,ooD | L.050
Cond [us/em @25°C) [ 1413 [0~ O — [ O '
DO (%) v43.5 (2.4 [93.% 33.0 [bamw = FAAmmtts, |
DO (mg/L]* ~3% (2.4 |3.852 5 B2 | Checksandbiliy table”
pH4 pH4 22498 G412 4,00
pHT pH7 23.9 F.a65 .80
pH 10 pH10  [23.(~ 6.0 T=N=)
| Turbidity FND (] ZL 4 Q. |l 0.00
[Turbidity #MO | 1Z.4 [724.% \2.%4 1240

P[IST—SAM}’I.]NE CﬁL[BRAI_IﬂN CHECK
Date and time _&/5,/14 153 Name_ kric Somm Evauésy

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

Value | Temp | Sampling | Yes Value Codel

(°c) Value ki

Cond (uS/em @ 25°C) | 1,000 [1L.& | (600 | p/ 2 _
Cond (uS/cm @ 25°C) | 1413 |22.9 | [&41] £ A |
DO (%) ~9%5 (2.9 | 13.4 A A [ 7615 wm Hey
*DO [mg/L) ~lM 269 | Ty N A | Gonckslobiliy: tabie®
pH4 pH4 [23.1 Lol A i
pH7 pH7 |?Z.¥ Al Fild A
pH 10 pH10 |EL.6 16.0% A A
Turbidity o 118y lgot A &
Turbidity -1 J1tdE | A [
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 sataration 55% » 50 and = 10% = 10%
Conductivity uS/cm < 5% = 5% and £ 15% = 15%
pH EAN 0.2 >0.2 and = 0.5 =05
Turhidicy NTU = 5% > 5% and £ 10% = 10%
Ver. (17204

June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

==
Seillwater Sciences PE bof l
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project:__SMVD UARP WATER QuaLiTy Ze1§

Unitmo:_ Y41 Exuo

Sampling Event Date(s]: SJI-{' '13;_'5 J'r H-1

PRE-SAMPLING CALIBRATION
Date and time _ &/ 5/19 1L % Name_ER1¢ SemmERAVER

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

Value Temp Value Value

[°c)

Cond (uS/cm @ 25¢C) | 1,000 L.k | &u L [eepn
Cond [uS/em @ 25:C) | 1,413 5.4 _ 1414 :
DO (%) wq}é 113 j2.y (kN1 ~189.4 mm He
DO [mg/L)* AF. Z.3 — LE [ Checksahblipable )
pH# pH4 1.6 .5t Y, ee
pH 7 pH 7 1.1 T.o1 .00
pH 10 pH 10 .1 18 .08 8,60
Turbidity 8.0 1% =884 0. gb
Turbidity 1Y | 1te [ (.34 \vLo

POST-SAMPLING CALIERATION CHECK
Date and time £/6 /14 1533 Name_ER1¢ SemmEEAV FR.

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value Temp | Sampling | Y= Value Code1
Value il
Cond (uS/em @25°C) | 1,000 [23.4¢ | 182\ [ NV A
Cond (uS/cm @ 25°C) | 1,413 |13.5C | |398 | N )
DO (%) ~93.5 1734 | §31 M A 6.0 m
“D0 (mg/L] ~50 [3a% [ 1. N A Check sohubility table,
pH4 pH4 [ 1778 | 3. N A
|pH7 pH? [13.TL | T 00 W A
pH 10 pH10 [ 2295 | 18.e2 N A
Turbidity o0 [19.0 | b N A
Turbidity Ly [ T4y | 1m0 v B
1 See Table 1

Table 1: Measurement Quality Objectives - comparisons are between Post-sampling 1"'"_'&"3 and Post-calibration Value

Parameter Units Accept Qualify Reject
Dissolvedoxygen | _ * | <50 > 5% and s 10% > 10%
Conductivity U5/ cm < 5% > 5% and = 15% =150
pH su. =02 >0.2 and £0.5 =5
Turbidity NTU = 5% = 504 and < 10% = 10%
Ver., 01/ 2015
June 2020 E-17
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® Sacramento Municipal Utility District
S M U D Upper American River Project

E-18

FERC Project No. 2101

=
Stillwater Sciences pg 1 of E

Water Quality Y5I 6920 Sonde Calibration - Daily Use
Project: _ L1014 SMvp vARY WATER GAvaLiTY
unitip:_YS1  Exo

Sampling Event Date(s): -;JI'I "1*3? G' 1’"’!“ 7

PRE-SAMPLING CALIBRATION

Date and time L {619 17710 Name_ ERVE SimmgRAVENR
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
{°C)
Cond (uS/cm @& 252C) | 1,000 1365 feal [asd
Cond (uS/cm @ 25:C) | 1,413 13,7} J— 14858
D0 [%) ~435 | 1LY 440 3.4 T09.5 tam lin
DO [mg/L]* = ‘__l -1-1_;‘ Ll !.ﬂq Chck solubiline cabla® i
pH4 pH4 24,1 H.0f Y.90 ,
pH7 pH7 _ [24.7 |e.4% T.00 fo rrg];hﬂgd G plevapon
pH 10 pH10 [73.§ [4.43 oY 6/7719 ofcz
| Turbidity [ 1.5 0.3 C.od IR H:E‘ 14.6€
Turbidity 12,4 (2% [11.4é 12.42 frg 1 7€, '; Pogtrel 79.1%
POST-SAMPLING CALIB 10N CHECK
Date and time e/704 AL Name ?E MMER"UEF-\
Parameter Std. Std. Post- Re-Cal| Post-Cal MO0 | Notes
Value | Temp | Sampling | Yes Value Code?
[°c) Value o Mo
Cond (uS/cm @ 25C) | 1,000 [ze.22 | 09098 | & A
Cond (uS/cm @ 25°C) | 1,413 | L0.8' | | p4 I .3
DO (%) et (1393 | 99.9 N A [T996 mm Viy
*D0 (mg/L] eh (154 £.5) A B | Checksalubiliy cable® ¥
pH4 pH4 [L0.bf [3.9% N B
pH 7 pH? [TE9L [ T.81 N A
pH 10 pH10 |19.6T [/0.07 A £
Turbidity .0 B pg [T A A
Turbidity 2.4 [zt 1138 T A A
i See Table 1
Tahle 1: Measurement Quality (hjectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen | _ won | 55% > 5% and = 10% > 10%
Conductivity uS/cm s 5% = 5% and 5 15% = 15%
pH 20 =02 =02 and £ (0.5 =05
Turbidity NTU £ 505 = 50 and £ 10% > 10%
Ver. 012016

June 2020
Water Quality
Monitoring Report



Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

June 2020

Srillwater Sciences

Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: _ L8194 SMub UARP WATER @vaLITY

@ SMUD

Unitip:_ 151 EXU

pg Lot

Sampling Event Date(s): 8/5-8 /219

PRE-SAMPLING CALIBRATION

Diate and time EISfl‘i oYY Name_£RIL SommERAVETR
Parameter Std. Std. Pre-Cal Post-Cal Notes

Value Temp Value Value
°c)

Cond (uS/cm @ 25¢C) | 1,000 T2 [ 998 fdpo
Cond (uS/cm @ 25°C) | 1,413 13, 6 q'.f. {ﬁ_lq'?
DO [%) ~ lee 3.5 £ | . 7E. J o
DO [me/L)* "13-5 ’&1 [ — E Check selubility tabie®
ph4 pH4 1%4 q.01 Hop
pH 7 pH7 [ 13.b | 7,49 7.a0
pH 10 pH10 | 2% | Je.11 18,88
Turbidity 0.0 3.4 [ 0.26 8,80
Turbidity 129 | 1%.5 [13.50 12.40 o

Date and time E{ 5/19 Zn&

POST-SAMPLING CALIBRATION CHECK

Mame ERIE SoMmERAVER

Water Quality

Monitoring

Parameter Std. Std. Post- Re-Cal| Post-Cal | MO | Notes
Value  Temp | Sampling | o= Value Code!
[ Value of Nat
Cond (uS/em @25°C) | 1,000 | 29.6 | 999 | N A
Cond (uS/cm @ 25°C) [ 1,413 | 28,9 | 14) N A
DO (%) ~15 (78T . N A
*DO (mg/L) v .1 | 110 N A Theck solbiiiy table®
[pH4 pHt (2499 4§11 N L 1570.3 mm H
pH7 pH7 [Z4.8 | 9.0y N A 3
[pH 10 pH10 [28.7 [10.00 | N A
Turbidity .0 Y9 [ 0.81 ] A
Turbidity 7Y [19.3 (.58 [V A
15ee Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen sam:tlon % 5% = 5% and = 10% =10%
Conductivity uSfcm = 5% = 506 and = 15% >15%
pH 51, =02 >0.2and =05 =05
Turbidity NTU < 505 = 5046 and £ 10% = 1004
Ver. 0172016
Report
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® Sacramento Municipal Utility District
S M U D Upper American River Project

E-20

FERC Project No. 2101

&
Sl i
siter Sriences _ PE_E of _5’_
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: _L2'9 §Mud pgp wy

UnitiD: __YST ExU

Sampling Event Date(s): g/5 *w?fl‘l

PRE-SAMPLING CALIBRATION
Dateandtime_8/6/2019 059 pame £Rlc SOMWMERAVER

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

Cond (uS/cm @ 25C) | 1,000 | 26,4 oo~ loop

Cond [uS/em @ 255C) | 1,413 26.€ i 1y 2.0

DO (%) 2100 | 2¢6.5 | 100.D 9. &

DO (mg/L)* E,_p 2Eé.5 — 2.00 Check selubity table”

pH4 pH4 267 H.a2 H.40 TE57. wieni |7

pHT pH7 26.6 2.0\ 7,00 O

pH 10 pH 10 2.4 18.073 [p.00

Turbidity o 4.3 [-0,23 | .00

Turbidity 1Z2.4 | 25.9 1.£9 [ iz.y

POST-SAMPLING CALIBRATION CHECK
Datean:[timejfﬁh‘l IJH-"‘ Wame 1€ SoMMERAVER.
Parameter Std. [ Sed. Post- Re-Cal| Post-Cal | MQO | Notes |
Value | Temp | Sampling | Yes Value Codel
°c) Value i

Cond (uSjem @ 25°C) | 1,000 | 29,08 | 390 N A

Cond [uS/cm @25°C) | 1,413 | LF.16| [9[C NV A

D0 (%) A998 28,23 [94.4 A~ fo)

*D0 (mg/L) 1.1 28480 7.3% [ M Py | Checksolubiliy whie” 7 oF Jon
pH4 pH4 | 2974l f.p9 A 4 o gialumh %
pH 7 pH7 [Z9.41] 7. 8T A A 1 Tip.

pH 10 pH10 | 2¥ 71| (g, 05 | A- A 2.5¢ ! )
Turbidity 14,00 | #26,6] 4.02 | A A

I

1 K3
T“rblditjr | I Jz‘” 1q.q .L .!] m
1See Table 1 t l | A | zalibobion = 97,

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

Parameter Umits Accapt Qualify Reject
o
Dissolved oxygen saturation = 5% >5% and = 10% = 100
Conductivity us/cm < 5% > 5% and 5 15% = 15%
pH S =0.2 =0.2and <05 =05
Turbidity NTU =504 > 5% and = 10% > 10%
Ver. 01/ 2016

June 2020
Water Quality
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

<C=>
Sclbwater Sciences PE ?_? of H_
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: _ €019 $MvD uARP WATER GuALITY
Unitmp: 181 Ex0

Sampling Event Date(s): 8!5'23’ \ "I

PRE-SAMPLING CALIBRATION

Date and time Ef "-"flﬂ ﬂST' Sr Name__ ERIE SemmEFAvER
| Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
| Cond (uS/em @ 25C) | 1,000 | 29.§ | Y47 1800 Do cALipRATED & o4os
Cond (uS/cm @ 250C) | 1,413 4.6 == 14eq
DO (%) I Nél&_ 13.4 gy ZQ ) o
DO (mg/L]* AMe1 | 1356 - 7 Chveck sofubiiity table® K
pH4 | pH4 4. 3.9% T B
pH7 | pH 7 4. G.8E .00
pH 10 pH 14 15.0 [d.81 18 .08
Turbidity 0.6 4.4 a.10 o.80
Turbidity 12.4 4,1 17.51 12.4o

POST-SAMPLING CALIERATION CHECK

Date and time &.—! “ ﬂ [ 4] Mame L <8 L*

Parameter Std. | Std. Post- Re-Cal Post-Cal | MQO | Notes
Value | Temp | Sampling Y'H;I 4 Value Codel
°c) Value S
Cond (uS/cm @ 25°C) | 1,000 |16.YL | 998 N A
Cond (uS/cm @ 25°C) | 1,413 [LG.15 | 191 N L) .
DO (%) ~B9 (1893 | 8Y.\ I A
*DO (mg/L) ~1 | g42 1,79 N - Chect salubiligy eable® 1
pH4 pH4 [25m% | &, 1l [ &
pH 7 pH7 [1&.31 | .07 N A
pH 10 pH10 [T 22 | 10.09 N [
Turbidity % 1741 | 0.1 i & |
Turbidity 1Y [2ért [ 1231 [ A/ A |
15ee Table 1 |
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
. b

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

Conductivity us/fcm = 3% > 5% and £ 15% = 15%

pH 3. 0.2 »0.2and =05 =05

Turbidity NTU =504 = 50 and < 10% = 10%

Ver, 01/ 2016
June 2020 E-21
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==
Stiltwater Sciences

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

PE L'r_ofi

Water Quality Y§1 6920 Sonde Calibration - Daily Use
Project: _28%] §Mul upaRP LB WATER GuALITY

YST

Unit ID:

Exe

Sampling Event Date(s): E;SS -8/1o9

I q PRE-SAMPLING CALIBRATION
Date and time 8/8/ 0548 Name_ ERIC SomMERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/em @ 250°C) | 1,000 23.9 fong téop
Cond (uS/cm @ 25°C) | 1,413 [24.1 | — [HOB
DO (%) ﬂ'zp ZH 963 i 44 [ man e
DO [mg,/L)* Ly 1. — L] Chick solubility toble® -
pH4 pH4 4. .08 .00
pH7 pH7 4.6 | .97 J.00
pH 10 pH 10 4, 10. o4 18,00
Turbidity o.0 23.5 [ p,0Z D.00
Turbidity re.q L5.0 1224 t"L.4o
POST-SAMPLING CALIBRATION CHECK
Date and time Name
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Code!
[gq Value or No?
Cond (uS/cm @ 25°C) | 1,000 |25,2 |100 2 A A Db CwECK @ (537
Cond (uS/em @ 25°C) [1413 |26.T [ 19,3 A A
DO (%) A% 2726 46, 3 N A 35 emm by
*D0 [mg/L) ~17(27.34 | 7.6 A Ly | Chesksvlubility table®
| pH4 pH4 [25,] [H g2 | ~ | A
pH 7 pH7 [2Z8.% | 7. 04 P A
pH 10 pH10 |25,] |18.08 o~ A
Turhidity 0.0 |25, b |—0. 071 N e
Turbidity 124 [26.8 [I3¥ [ &~ A
15See Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved oxygen saru?:tim = 5% > 5% and = 10% = 1084
Conductivity uS/cm = 5% > 5% and 5 15% > 15%
pH 5L 0.2 =02 and =05 =05
Turhidity NTU < 5% » 5% and € 10% > 1044
Ver. I11/2004

June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

=
Sillwater Sciences pel of i
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: __ SMul W@ in <4 Fall Beservair
Unitip: _Y'5I EX0
Sampling Event Date(s): _10/71=15 [2e] )

PRE-SAMPLING CALIBRATION

Date and time _19/21/19 0800 Name EFRl¢ S8 mmERAVER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
: ’c)
| Cond (uS/em @ 25:C) [ 1,000 [20.p08 [ 949 1000
| Cond (uSfem @ 25:C) | 1,413 [ 1{,7% — 14 6= 1%
| DO (%) ~33, 1.4 | §%.q9 22.8 629.6 nmiin
DO (mg/L]* +7Te [1AHE i rrxx Chack sodubifity table®
pH4 ph4 203 (48 .00
pH7 pH 7 Ter [ 7.4 .80
pH 10 pH 10 19.€ oAt 10,00
Turhidity &.0 (B, . 7 C.ap
Turbidity 1.4 | 20.0 [ 1TMY 1Z.40

WST-.?L(PI.[HG CALIBRATION CHECK
Date and time 1912419 1857 Name_ (~ B1 L Fommé RAvER

Parameter Std. Std. Post- Re-Cal Post-Cal | MQO | Notes
Value | Temp | Sampling ""E; ? Value Codel
(*c) Value bl
Cond [uS/cm @ 25¢C) [ 1,000 |T].4¢ {24y 7 A
Cond [uSfem @ 25°C) | 1,413 [€l, 1L 1ga 7T " A
DO (%) ~§3%s[20.70 g’;jﬁ A A [ c\G BES
*D0 [mg/L) ~7.5 (2815 _'L_L‘ A A Check solubility tabie®
pH4 pH+ | Z1.YT| 2.8 A Fai eZ9.5 .. Ha
pH T pH? [ L[3Y| £ .qD A A !
pH 10 pH10 [21.3 | 949 fd Fl
Turbidity 2.0 [ 18,71 | d.e Fud A
Turbidity 12y [20.7/512. 98 [~ A
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 samﬁ:ti:m = 5% > 5% and 5 109 = 10%

Conductivity usfem = 5% > 5% and 5 15% > 15%

pH B, =0.2 =02 and =05 =05

Turhidity NTU = 5% = 5% and = 10% = 10%

Ver, 01,2008
June 2020 E-23
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® Sacramento Municipal Utility District
S M U D Upper American River Project

E-24

FERC Project No. 2101

&=
Sllwater Schences Pgl Df.i
Water Quality Y51 6920 Sonde Calibration - Daily Use

Project: _ 2019 SAMvh W 7w 5'h, Fare

UnitiD;_¥$1 Exe

Sampling Event Date(s): _ [0/ 21 - 157219

PRE-SAMPLING CALIBRATION

Date and time 10ML/18 2615 Name_EElE SommERAVER

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

Value Temp Value Value

(]

Cond [uS/em @ 25-C) | 1,000 La. 25 | 997 [
Cond [uS/cm @ 25:C) | 1,413 23,28 | — 1417 =
DO (%) ~P0% | 8.4 | 80.§ 80.4 Pe & o047
DO (mg/L)* .k (f.4 — 7. E 2 | Checklubitig rabit*
pH4 pH4 20.C [3.87 4, 00 608 mary
pH 7 pH 7 204 | 6.94 T.00 Z
pH 10 pH 10 0. 12.06& 1&. 00
Turbidity a.0 l =&, 03 &, 40

Turhidity 12.4 2.2. T1 i2.%9 12.4¢0

POST-SAMPLING CALIBRATION CHECK
Date and time _N/22/1¢ | Bof Name ERIC Sspm ERAVER._

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes i Value Codel
(°c) Value il
Cond [uS/em @ 25C) | 1,000 | 1,41 | fool N A
Cond (uS/cm @ 25°C) | 1413 | 12.42 | JU[& AL 5,
DO (%) 4 10d] 10.49 A M
*D0 (mg/L) ~ 8.9 TeAN f I & | Check selubiity table®
pH4 pH4 (1.9 | 4. p0 o [ Télore, [de
pH 7 pH7 [Z1.&5 | gat [ A Py
pH 10 pH10 | Le.0k | 9,88 | ~ A
Turbidity d.o |24 6d| D.01 A7 )
Turbidity 7.9 |1I.BT || T.3F | A~ A
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 oxyvgen caturation < 5% > 5% and 5 10% >10%

Conductivity usfcm 5 5% > 5% and s 15% = 15%

pH 1. =02 =02 and £ 0.5 =05

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

Ver, 01,2006

June 2020
Water Quality
Monitoring Report



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

June 2020

==

Stillwarer Sciences

@ SMUD

Pﬁiﬂfi

Water Quality Y5I 6920 Sonde Calibration - Daily Use

Project: _$MUD  In b WO Soryey3  Eull Hepgrwl ~

Yéi

Unit 1D:

Exv

Sampling Event Date(s):

16j21-15/ T A

PRE-SAMPLING CALIERATION

Date and time _18/2318  atep Name ER1E  SammFRALER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond [uS/cm @ 25:C) | 1,000 28,03 | 10l | Fae
Cond (uS/em @ 25:C) | 1413 Lo. o - 1415
DO (%) ad L 9.0 | 9%.0 10040 TélF sm by
DO [mg/L)* AT .17 p— o717 Check salubility tables 7
pH4 pH4 104 Y.e8 ]
pH 7 pH7 10.% .96 1. 28
pH 10 pH 10 18,1 1p.80 J8. 80
Turbidity 0.6 | 19.7 | o.af a.,90
Turbidity 1M | a8 11.39 A
POST-SAMPLING CALIBRATION CHECK
Date and time __[0/2Z3/14 (9794 Name_ & RIf SaMMEENEE
Parameter Std. Std, Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling Yﬂu x Value Codel
[*C Value il
Cond [uS/cm @ 25:C) | Looo [LE- ToeL ) A
Cond [uS/cm @25°C) [ 1413 [Z2.0b | J414 ~ A
DO (%) V{19 113,88 | |oe o A TE8 1
*D0 [mg/L) ~ U5 18 8 .3 Al A Chaek solubility table®
pH4 pHa 2184 [3.9Y v, A
pH7 pH7 [LLef [£ g't ¥ A
pH 10 pH10 [21.61 [94. A 4
Turhidity re |11 |[-0,09 [ @A
Turbidity Y 171,935 [ 127 | o/ A
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 sal:u?gl:im = 5% > 5% and = 10% = 10%

Conductivity usfcm = 5% = 5% and s 15% > 15%

pH AT =02 =02and £ 05 =05

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

Vs, 01/ 2006

Water Quality
Monitoring Report




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

E-26

Sailbwater Selences PE f'f of L
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: 2219 _SMvD W i, s Falt Bamots Seneys

Unit ID: T{ { Em

Sampling Event Date[s): _ [0/T1- 5 .‘"I 9

PRE-SAMPLING CALIBRATION
Date and time _J8/2qN9  84pp  Name £EN gamﬂ
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
"c)
Cond [uS/cm @ 25¢C) | 1,000 1e.47 | [ewr jad B
Cond (uS/cm @ 25°C) | 1413 | 20.97 | — ICThi
DO (%) a0 |ze.ve | 1pe.2 tad. | TLI.L
DO [mg/L)* ﬂ,-q. | 7o g0 — a. pl-l' Check sahubilioy rmble®
pH4 pH4 .8 a1 .87
pH 7 pH 7 .5 FALY | T80
pH 10 pH 1D o8 |LN14 [0.8b
Turbidity o8 4.7 =p. ok £.40
Turbidity 1.4 8. G IZ.35 1T
Eusrmzpum CALIBRATION CHECK
Date and time - -’z""l 1 Namew&l&_
Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp Sampling | Yes Value Codel
M ] N o Pt
Cond (uS/cm @ 255C) | 1.000 | 2878 | Jood? A
Cond (uS/cm @ 25+C) [ 1413 [78.49 [ |4r¥ A A
DO [%) 100 do W | WV A Tel.q naniiy
*D0 (mg/L) AET 71, _E g .v Check selubility fable” 2
pH4 pH 4 'fr-’IE .o N A
| pH7 pHT [Ts.9] A6 A -3
pH 10 pH10 |7p.9p [ 9. ~ |
Turbidity g.0 |tasl | d.21 L )
Turbidity T4 (N8 [173% | « 4
15ee Table 1

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

Parameter Units Accept Qualify Reject
Dissolved oxygen sal:uiﬁaﬁnn = 5% = 5% and 5 10% > 10%
Conductivity us/cm = 5% > 5% and = 15% = 15%
pH 5L 202 =0.2and <05 =05
Turbidity NTU £ 506 = 50 and = 1096 = 10%
Wer, 00/ 2016
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

=
Seillwazer Sciences pe S
Water Quality Y51 6920 Sonde Calibration - Daily Use

of &

Project: _ 5D will i ¢l Ful feeavel— Sheddles
Unit ID: Y41 Exvu

Sampling Event Date(s): __| ¢/t — 10/15 =z e19

PRE-SAMPLING CALIBRATIO)]
Date and time /& /%5/19 vLoo Name_ EELL FW‘" mERAVER

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(]

Cond (uS/em @ 25°C) | 1,000 [ B.45  |TIg Y
| Cond (uS/cm @ 25¢C) | 1,413 8.7 = [ 1dJE

DO (%) ~ 005 | |8 .{l_ﬂ 1087 100,5 | 7639 }'?;

DO [me/L)* o | 4.9 - .41 Check solubility tabie”

pH2 pHe .59 q.17 Y o0 1
pH? pH7 8.2 | .08 3.0 |
pH 10 pH1o | 830 | ip.0m TR '
Turbldity 3.0 201 -0 o.00

Turbidity 1.4y 1 19.6 12.28 | Itae EEY

POST-SAMPLING CALIBERATION CHECK
Date and time Name
Parameter std. |[Std. | Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp @ Sampling | Ye* Value Code
[°c) Value | "™

Cond [uS/cm @ 25°C) | 1,000 | ZZ2.09 | [eoL L il

Cond [uSfem @ 25+C) | 1,413 [74. 82| 1417 o _E_

DO %) amim | 148G 4% v Y6l & sris %

*DO [mg/L) ~vaA 14,9 (KA N | | Check salubitiyy echles

pH4 pH4 [z _u¥| 3.99 N %

oH 7 pH7 |2} .27 (.4 o &

pH 10 pH10 [z 1, 72| 4,11 i 2]

Turbidity .2 [|8.0] |p.o71 i [P

Turbidity nd [26.98[vzuy [ o [

18ee Table 1

Table 1: Measurement Cuality Ohjectives - comparisons are between Post-sampling Value and Post-calibration Value

Parameter Units Accept Qualify Reject
" %
Dissolved oxygen saburation < 5% = 5% and = 10% > 10%
Conductivity uS/cm = 5% = 5% and = 15% > 15%
pH 5.1, =0.2 »0.2and s 0.5 >05
Turbidity NTU = 5% = 5% and = 10% = 10%
Ver. 0172016
June 2020 E-27
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

= N
Seilbwater Sciences PE ]_ of i
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: _SravD  UARP I~ Sty B ivERIvE  Fall
Unit ID: Y51 Exe
Sampling Event Date(s): nSy—] e1§
PRE-SAMPLING CALIBRATION
Date and time 1% /19 A%5Ze Name__ [FRIC SAMMERAUER
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/cm @ 250C) | 1,000 | L. "TI | 2oL ledo
Cond [uSfem @ 25°C) | 1,413 17.38 — 1414
DO (%) ~ior | 1.0 | RS 79.6 €053
D0 [mg/LT* | ~T7 ¢ 1692 = 1.4 q Check sohubiifty table®
pH4 | pH4 16.§ 3.4 . po HES
pH 7 | pHT 16§ [ T80
pH 10 pH 10 T, 9.96 14,00
Turbidity | bo 7.3 a.4 2,80
Turbidity [vz.M 6.8 12.4p 1Z.~lo |
POST-SAMPLING CALIBRATION CHECK
Date and time _1W"/14  [780 Name L Se.
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling *= | Value Codel
°C) Value ar Mo |
Cond (uS/cm @ 25:C) [ 1,000 17,4 g4 A A I
Cond (uSfem @25C) [1413 [[1£3 | | Hgg A &
DO (%) ~ae | 1§47 | 98. A A 759, 4 i
*D0 (mg/L] A0 g0t | 9,104 FY; A | Check solubiliyy table®
pH4 pH4 [1T7.00 | H.e3 & A
pH 7 pH? [17.10 J.0% A 4
pH 10 pH10 [(7.6& [ J0.17 | & bl
Turbidity d.e |75 o, 87| A7 A
Turbidity e [17.6721 12,49 A/l r ]
1%ee Table 1
Table 1: Measurement {lu._a.qu.r Ohjectives - comparisons are between Post-sampling Value and Post-calibration Value
Parameter Units Accept Qualify Reject
Dissolved onygen sam?ﬁnﬁun s 5% = 5% and = 10% = 10%%
Conductivity us,em s 5% > 5% and = 15% > 15%
pH LA 202 »0Z2and =05 > 0.5
Turbidity NTU 5% > 5% and 5 105 = 10%
Wiz, (/2016

June 2020
Water Quality
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

S x 9
Stiltwater Sciences PE__of __
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: SMt SV Faul [ e
Unitp:___ Y2 ! e
Sampling Event Date(s): 1] -‘h" T -f t‘f g 1 q
PRE-SAMPLING CALIBRATION
Date and time /gt s Le Name_ ERIL Govim ERAPR
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(")
Cond (uS/cm @ 25°C) | 1,000 | 7,25 | 997 leve
Cond [uS/em @ 25C) | 1,413 [k - 1413
DO (%) s e 1. 9 14.% 18,3 N —
DQ (mg/L)* 4. g 5P — | .93 Check sofrbility cafrke® i
pH4 pH4 (1.3 o e Y.e0
pH7 pH7 1.3 7.0¢ | T.ew
pH 10 pH 10 T 119 [g.p0
Turbidity d.¢ s b Q.00 | o.00
Turbidity LR {11 (2T | e

POST-SAMPLING CALIBRATION CHECK
Date and time __11/S/1]  1F32 Name_ 25@C SOmASRAv B

Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes |
Value | Temp | Sampling| Y& | Value Codel i
(0 Value i g
Cond (uS/cm @ 25°C) | 1,000 | | 1. 7% | [de® I A
Cond (uS/em @25°C) | 1,413 | g7 311101 i A
DO (%) AN TEELLE! V] A 754, ¢
*D0 (mg/L) el 5 1869 H.1b A | A Check salubility table”
pH4 pH4 | 1174 | Y. ¢ N 4]
pH7 pH? 1.% |-1.0 i A
pH 10 pH10 [17.29 1o. 1L A7 &
Turbidity oo 1187 [ap1 ~ &4
Turbidity 1756 [12.4% ~ o
! 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 saturation 5 504 =50 and 5 10% = 10%
Conductivity us/cm = 5% = 5% and £ 15% = 15%
pH S0 =02 >0.2 and £ 0.5 >05
Turbldity NTU = 5% > 5% and < 10% > 10%
Ver. i/ 2016
June 2020 E-29
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==

Seillhwater Sciences

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

pgSofd

Water Quality Y51 6920 Sonde Calibration - Daily Use
Project SMUDY 1w "'ﬂlv 'l‘;. I Aveine

Unit ID:

Y5 Exo

Sampling Event Date(s): “o’fqhq =

n/7/19

PRE-SAMPLING CALIBRATION
Date and time \1/&/{9 o512

Mame_ SR SoamEad .

Parameter Stdd. Std. Pre-Cal Post-Cal | Notes I
Value |Temp | Value Value [
[ ]
Cond (uS/em @25°C) | 1,000 | IT7.3Y | 49§ [222
Cond (uS/em @ 250C) | 1,413 17,26 -_ 48
DO [%) ~iee [ 1£3 | 99.9 100, 7 y AR,
D0 [mg/L]* A18.0l 15 3 — jo.oY Check selubiiiy tobie*  F
pH4 pH4 L.g | K.t Y. o0
pH7 pH 7 17,1 7.00
| pH 10 pH 10 [&.9 o, 1. po
Turbidity ¢.0 Jée o T EET 2,08
Turbidity 179 | fe.9 [17.77 12.4¢
POST-SAMPLING CALIERATION CHECK
Date and time [ l'!é f‘él 2900 Name \& WM
| Parameter Std. | Std. Post- Re-Cal| Post-Cal | MQO [ Notes
Value | Temp | Sampling | Yes Value Codet
°c) Valna. .o
Cond (uS/cm @ 25°C) | 1,000 | {71.17 | 943 A *
Cond (uS/cm @ 25°C) | 1,413 | 17. 779 | 1M g™ e A
DO %] e L AN R g8, T A - 7591
*D0 (mg/L) ~44 | 8.7 [ qul o By | Chack solubiiiy rable”
pH4 pH4 | 17127 | 4,0t N A
pH7 pH7 | 17,18 | 7 &% v A
pH 10 pH10 |yg2.%k |4s. 1T N [}
Turbidity p.¢ | 17-9% | 2.0L w A
Turbidity 1L [ v7.895 [ 17.34 [ &
! S5ee Table 1
Table 1: Measurement Quality Objectives - comparisons are between Post-sampling Value and Post-calibration Value
Farameter Units Accept Qualify Reject
; %
Dissolved oxygen saturation 2506 = 50 and < 10% = 10%
Conductivity uSfcm =50 > 506 and s 15% =150
pH 5. =02 =0.2and < 0.5 =05
Turbidity NTL £ 504 » 50 and £ 10% > 10%

Ver, 01,2016

June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

Stillwater Sciences Pﬁi of _L
Water Quality Y51 6920 Sonde Calibration - Daily Use
Project: S Eav, PIVGRINE A (i

UnitiD: ___ ¥'§! (R

Sampling Event Date(s): _*I MY - 1719

PRE-SAMPLING CALIL TION .
Date and time 11 /711§ 050 Name LE gwﬂﬁmﬂ

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

Cond (uS/cm @ 25+C) [ 1,000 I6.85 [ 1001 jopo

Cond [u5/cm @ 25°C) | 1,413 | &.B] ~ Iy

DO (%) ~ Ll 5.9 | fo0.4 lree FET M memeth

DO (mg/L)* ~ 99| [5.9¢2 — 9,95 | Chocksalubllicy cable® <

| pH4 pH4 17.1 %41 H.o0

pH 7 pH 7 [7.1 &.490 1. 0@ |
pH 10 pH 10 .9 9.04 [o. 00 |
Turbidity 5.0 | 0,03 0.0 |
Turbidity [ ] [7-¢ | TL.5% 1Z.48 '

ST-SAMPLING CALIERATION CHE
Date and time [ l .f"?“ 177 2es Name, ﬂlm m
Parameter Std. Std. Post- Re-Cal| Post-Cal | MQO | Notes
Value | Temp | Sampling | Yes Value Codel
[qc] Value or No?

Cond (uSfem @25:C) | 1,000 | |4. 21| fowe N A

Cond (uS/cm @25+C) | 1413 | 18.23] 1415 :

DO [%) ~po 18,8 "FL? ¥ A 157. 9 sty
*D0 (mg/L) A4 | [9.61 | %.) ~ ;) check salubiliyy tatle” J
| pH4 pH4 | 1A%e | Y. 09| 4 &

pHT pH? |18,%Y | &.99 A A

pH 10 pH10 |1 £ 17| 12.10 N S

Turbidity 0o [1826] 5.04 N A

Turbidity 1Z.4 hgs7 | 12.4¢] oA )

15ee Table 1

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

Parameter Units Accept Qualify Reject
Dissolved ooygen satu?gli:m 5 5% > 5% and = 10% » 10%%
Conductivity us/cm = 5% > 5% and £ 15% > 15%
pH 5L s0.2 =02 and <05 =05
Turbidity NTU =5% = 5% and £ 109% > 108
Ver. 11/2M6
June 2020 E-31
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Analytical Laboratory Bacteria Reports
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

June 25, 201% CL5 Work Order #: 19F1029
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
0&/ 18719 14:30. Samphes were analyzed pursuant to ckent reguest ulilizing EP& or
other ELAP approved methodologies. | cerdily that the results are in compliance
bath techmcally and for completenass. Any commants and exceplions are
addratsed under the Notes and Deliniticns section.

Aralylical resulls are attoched to 1hi lefer. Please call it we can provide additional
assistance.

Sincarely,
4
J i—:

Jarmes Liang, Ph.D.
Labaralary Dreclor

CA SWRCE ELAP AccredialionRegistration rumiber 1233

June 2020 F-3
Water Quality
Monitoring Report



@ SMUD

CALJFORNIA B\.BORATDRY SER‘\J’ICES CHAIN OF CUSTODY

Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Berkeley, CA 94705 CLS 16y 638701 o e
P i V244 Pl rld Resd - E
" . - - v 1 x w Y, =
Maia Singer maiaiestilly terscr.com m.;.;?;(unjmm " = g P
i Wi ¥ “Iﬂ-w-ulﬂ_ﬂ:u wlnlaly, cam m b F FEELEY PRI
| SMUD In sitw, Bac-T, & Chenmstry Menitonng ' B mi,
Sampled Hy g =
O orier =E
[ sz SF
Somitir scasomal hatris ki b i UARP feates HHY
sine towsivn UARP TURNAROUSD  SFRCIAL
_ : | TIMEIN DAYS  INSTRICTIING
i SAMPLE FIELD CONTAINER. I
DATE SRS n =
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page 1 aof 2

CALIFORNIA LABORATORY SERVICES

Committed. Responsive, Flaxible.

28 Y 1528

Stillwater Sciences
TEAR Telegraph Ave, Suite 200
Berkeley, CA S4704

Project:  SMUD In sitn, Hec-T, & Chemsistry Maonitoring
Praject Mumber: 780010 Task G002 CLS Work Order d: 19F 1029

Project Monager: Main Sisger LR AT

Microbiolegical Farameters by AFHA Standard Methods

Analye

Hezpting
Reaill Lirrst Utz Dilutien  Hatch Paequarel Aty el Bl thasel

Mirken

BAU155CH (19F 102900 ) Surlace Waler

Sampled: SRS OHEE  Keechved: D189 1430

Fecal Coliforms
E. Call

BAU14-HUR | 19F LIZ9-0T) Surlace YWaler

TH L3 MPR/ 100 mL 1 IHISOA0  pRIR1D 1500 nR21Ie  SM A2
Bl 1.k . . 1905036 = GRlWIE  SM9RE

Sampled: U6/ 15819 18:28  Keecived: DodI819 14:50

Fecal Coliforms
E. Call

=] 18 MPR/ 120 ml 1 1905030 0R/ LR/ 1500 T N k1]
in 1o . E (LTTLATE . BRI SMII

BAC:11<1R (19F 102903 Swrfece Warer  Sampled: DRTRY 11:45 Keeoived: 0601515 14:50

Feval Coliforms | k] 1.3 MPN 180 mL 1 030 oRE1D 1500 (1T T LR R ] |
E. Call 11z L.k " - 1905036 = iRl e SMOIIE
BAC13:0HHK (19F 1025904} Surlace Water  Samplod: S&1R1Y 12:25  Kecelved: S/1519 1430
Fecal Collforms 40 15 MPRTO0 mL | 1HIS030 gR/IR/1D 500 (TR B L el |
E. Coll 0y 1o " : 1005036 - B0 SMOIRE
BAC12:IHHK (19F 102905} Surlace Water  Sampled: B1R01Y 111580 Kecelved: S&/15019 14:30
Fecal Califonmes =1.8 1.5 MPN/ 180 mL 1 1905030 U EEs ] 0a21/1% S 9221
E. Cali L% ) 1o - L (DL TET a6 IWIe  SRIE
3147 Firgerold Rood, Rancho Cordoya, Ta | Tk #1£.638.7301 103 Fop: F1E.438 4510 | www coPfomiolob.oom
1l Business §¥Z701& | ELAP 31233 C A SWRCH ELAP sccreditation/Regsrolion Mumbser 1223
June 2020
Water Quality

Monitoring Report

SMUD

F-5



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

FERC Project No. 2101

CALIFORMIA LABORATORY SERVICES

Committed. Responsive, Flexible.

Page 2 of 2 281G 1524
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 CLE Wark Order 82 19F 1029
Berkeley, CA 94708 Project Manager: Main Sisger LRala S

Notes amd Drefinitions
ET-4 <14

DET Analyte DETECTED

i) Analyie NOT DETECTED a1 or shoee the reporting lisil Gor metbod detection il when speoilfied)

KE i Repantcal

dry Sample realls eporied on o dry weight e

EPD Relative Peroinl [hirenes

32457 Frrgerold Rood. Rancho Cordowa, T4 §5742 | BIDA3E 70T | Tek ¥18638.7201 X102 | Fox: 184384510 | www Cofomicob.com

Srreall Busness #2704 | ELAP 81233 | MAMCE 8541380 | CASWRCH ELAP Accredtaban/Repeoion Mumbsr 1233

F-6 June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

June 24, 201% CL5 Work Order #: 19F1148
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
0&/ 19719 15:00. Samphes were analyzed pursuant to ckent reguest ulilizing EP& or
other ELAP approved methodologies. | cerdily that the results are in compliance
bath techmcally and for completenass. Any commants and exceplions are
addratsed under the Notes and Deliniticns section.

Aralylical resulls are attoched to 1hi lefer. Please call it we can provide additional
assistance.

Sincarely,
4
J i—:

Jarmes Liang, Ph.D.
Labaralary Dreclor

CA SWRCE ELAP AccredialionRegistration rumiber 1233

June 2020 F-7
Water Quality
Monitoring Report



@ SMUD

CALLFGRNIA l"\.BORATDRY SERVICES CHAIN OF CUSTODY

Sacramento Municipal Utility District
Upper American River Project

CLS 1. NO,

1 1Y) 144

FERC Project No. 2101

l_\nf _{_]

F-8

Report To: Sl Ik it ANALYSIS REQUESTED | (5 mmac ik
Stillwaler Sciences Teapon Loy | [T [ [
2855 Telegraph Ave. Suite 406 S 5 EIF REPURT VIS E O wo
o R = 1 &
Berkeloy, CA 94705 CLS (916) ns-7301 3 = GLOBAL 1D,
ot ManageT 3249 Fiirgerald Road - E
Main Singer maisgstillwalersci com et - 3
Progeer Rasse _““' -nl;r S — E 0 [= FIFR I COR THTTONS 1
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ampenl Hiy =
HE Edp stE O ok =E
Tob ThasthiFen g "
o i srasonad bacheria fovels in AR reaches, o
S Lucavan LTARP TURNAROUND  SIECEAL
TIME IN DAYS  INSTRUCTIONS
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DATE | TIME || penrificATION . TR e s | VI E(F] B - —
o/ Fao Fq(,-.. 5. [ Sufuce wirer h X x X
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I&f‘w -!!-‘P B“”_ s‘_ uvﬂ Surfsce walgr n|%x b X
/MY YME | Bag - 4 VR Suiace wat b |x x x
! rm 1O5% at- Ib -~ UV, Surlace wili s | i[> % X
Horbae walce i x INSEHE F TE
Sarface watit f x Btillwenszp SCienies
Smrace Wi f x| Samcananove
| Surface water fi X
Sutlace water | I % | Praieet N, TIRIP Task
= I owar
Suaface waltr A x| UL
SUSPECT D CONSTITUENITS SAMTLL RLTUR TN T | PROSERVATIVES 411 KT UL
1 Ty BNy )= 20
BULIHOUBSIELERY (Sigronre) TRINT NAMEA EMPANY | [FENFE VTN WECHIVELF BY [Signaiore) PRINY SAMEACOMEANY
R — s — v
By Rt e Gl
‘1 -
rm—— — 1 S— e e — - ._ - J
RECEIVED AT LAR BY: ;"‘."'\’___5"’ \\, | NATETIME: |"J |!|.l f{[l-f PR Coann e (s NS E‘j’ "\. F)
vl 1
s A | Ownmex O s O ornex ALK BILL#

June 2020
Water Quality
Monitoring Report



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

Page 1 aof 2

CALIFORNIA LABORATORY SERVICES

Committed. Responsive, Flaxible.

2L 1540

Stillwater Sciences
TEAR Telegraph Ave, Suite 200
Berkeley, CA S4704

Project:  SMUD In sitn, Hec-T, & Chemsistry Maonitoring
Praject Mumber: 780010 Task G002 LS Work Owder 82 19F1148

Project Monager: Main Sisger LR AT

Microbiolegical Farameters by AFHA Standard Methods

Analye

Hezpting
Reaill Lirrst Utz Dilutien  Hatch Paequarel Aty el Bl thasel Miiken

BAUS=0UR (IYF1145-00 ) Serfece Yacor

Snmapled: BTN 15000 Becelved: G199 1508

Feeal Calitams

E. Call

BAUG=0CR {19F1145-02) Swrface Yaror

=14 1.5 MPR/ 180 mL 1 15 (66 LU RERE] 06219 S 2221
il 1.0 " : 1905068 0R/LLD 15:20 GRS SMOIRE

Sampled: G191 12:40  Becelved: B1901Y9 15:08

Fecal Coliforms
E. Cali

BAUT-UV K (19F 114503} Surlace YWaler

R 1.5 PN/ 180 ml 1 1905056 ORI 19 1515 06218 S
=1 10 "

1005 50 06119 15230 [ LA YIRS

Sampled: U6/ 1919 1010 Heecived: 091919 1500

Fecal ColiForms
E. Call

BAUA=UY K (19F 114504} Surlace Waler

350 15 MER/1G0 ml 1 1905066 QRS 1515 0R2N1E  SM922)
7L 1.0 ' :

OS0GD R/ WD 1520 G620V SMOIIE

Sampled: 061919 18:30 Heecived: 06 1% 1% 1500

Fecal ColiForms
E. Call

BACSUY K (19F 114805} Surlace Waler

o 1.2 MPH/ 100 mL 1 15066 gRIWID 1515 GRITID SMAR
Lo 10 "

THOSOED  Ge/I0 10 | 5.20 a6 SMOIIE

Sampled: 061919 10245 Recelved: BR/T979 1508

Fecal ColiForms
E. LCal

o 1.5 MPN190 ml 1 105086 R IWLe 1505 BRI EMAII

=1 1o " - 1905055 IO DA D] 062019 Sknm

BAC1UY R (19F1148-06) Surface Waler  Sampled: (61919 1055 Heccived: /1% 1% 15:0H

Fecal Califoms =14 1.5 MPR/ 180 mL 1 15 (66 LU RERE] 06219 S 2221
E.LCali =1 10 L L 1THI5 [0 a1 1530 [Tl N Sxjozil
3147 Firgerold Rood, Rancho Cordoya, Ta | Tk #1£.638.7301 103 Fop: F1E.438 4510 | www coPfomiolob.oom
1l Business §¥Z701& | ELAP 31233 C A SWRCH ELAP sccreditation/Regsrolion Mumbser 1223
June 2020
Water Quality

Monitoring Report

SMUD
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Sacramento Municipal Utility District

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

CALIFORMIA LABORATORY SERVICES

Committed. Responsive, Flexible.

Page 2 of 2 G2y 1541
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 CLE Work Dhwder 82 19F1148
Berkeley, CA 94708 Project Manager: Main Sisger LRala S
Notes amd Drefinitions
ET-4a <14
B4 =1
DET Analyte DETECTED
5 5] Analyie NOT DETECTED 1 o shorve e reporting lisil Gor metbod deteclion il when specified)
NR Nl Respurtal
dry Sample realls reported on o dry weight e
EPL Eelative Peroenl [WiBenes
32457 Frrgerold Rood. Rancho Cordowa, T4 §5742 | BIDA3E 70T | Tek ¥18638.7201 X102 | Fox: 184384510 | www Cofomicob.com

Srreall Busness #2704 | ELAP 81233 | MAMCE 8541380 | CASWRCH ELAP Accredtaban/Repeoion Mumbsr 1233

F-10 June 2020

Water Quality
Monitoring Report



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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

July 02, 219 CLs Work Order #: 19F1411
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
0&/25/19 14:21_ Samples were analyzed pursuant to ckent request utilizing EPA or
olner ELAP approved melhodologies. | cedify that the resulls are in complionce
both technically and for completeness. Any comments and exceptions are
addressed under the Notes and Definitions sechan.

Arnaltical resulls are attached 1o 1he letter. Please call if we can provide additional

assistanca.

Sincarely,

\7#&;

Jarmes Liang, Ph.D.
Laboratory Drector

CA SWRCE ELAP AccredialionRegisiration number 1233

June 2020 F-11
Water Quality
Monitoring Report



@ SMUD

CALLFDRNIA IJH.BOR.ATDRY SERVICES CHAIN OF CUSTODY

Vel Job Mumber
TFEMA Tk 03002

Heport To:

CLS 1Ix NO.

1 ANALYSIS REQUESTEDR

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

LAAMIA L_iul =k

| CEEEITRAL L5 |
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SMUD In sily, Bac-T, & Chemistry Monitosing o e :
el By .
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[(25-1 1220 | Bac- [3-THR, Bl [6 [= S x| |
I“.-gq 1140 | Bag - - THR Surlace waier [ 6 * ¥ x|
| o] Burlae wuter | N : =]
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| ] SiEface par [T | x| Sl Seicmes _|
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|> . Eric Sunmerang/ b wttr S Uts v [T e i .
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Page 1 aof 2

SMUD

T2 1482

Stillwater Sciences Project

TEAR Telegraph Ave, Suite 200 Praject Mumber.

Berkeley, CA 94 T0d Pragect Monager: Main Sisger

UL Work Owder 82 19F1411
Lac

SMUID In sitn, Hec-T, & Chensistry Monitoring
T4010 Task (lidh 02

Microbiolegical Farameters by AFHA Standard Methods

Hezpting

Amalyte Resailt Linet  Ussts  [ilutien  Hatch Paeuaral Ay il Bl il inkes

Hac - 15« SCH(1F 1410000 SarfaceWater  Sampled: 062519 05:55  Reechved: 002519 14:21

Fecal Collforms 45 1E  MPRIH 1 1905243 RIS 14:45 GROE1D  SMI22I
L

E. Cali LA 1.0 N : 190547 GRIS1D 14:80 GR2R10  SMOIRE

Hac - 14« BUR (19F1410-02) SerisceWater  Sampled: 002519 10215 Receved: 002519 14:21

Fecal Collforms a0 L& MPRH 1 IH05Z4Y RS0 14:45 GROR1D  SM O]
ml.

E.Cali =1 14 : : 1905247 DETE1T 1440 GR2A1R Skl

Hae - 11 = TR (I9F 1411408} SurfaceWater  Samplod: S8/2519 11:45  Recebved: 002519 14:21

Fecal Collforms L8 L& MPR 1 1 190524Y RS0 14:45 GROR1D  SM XTI
ml

E.Cali =1 1o - " 1905147 D510 1440 0H2R 1% SkTIIL

Hac - 13 - IHR (19F1410-84) SurfaceWater  Sampled: 082809 12:20 Hecehved: 0425/1% 14211

Fecal Collforms ] 1E MPR1H 1 1H5Z4Y GRS/ 14:45 ORIE1R  SM ORI
b

E. Call b3 1o - ' IHOSZAT RIS/ 14:50 06OR10  SMIIZE

Hac - 12 « THR (19F1410-05) SurfaceWater  Sampled: 06/25/1% 12:40  Reeehved: 002519 14:21

Fecal Collforms 1% 1E  MPRIH 1 1905243 RIS 14:45 GROE1D  SMI22I
L

E. Cali 108 1.4 N : 190547 GRIS1D 14:80 GR2R10  SMOIRE

3747 Fitaparakd Rood, Roncho Condowa, C& PSTA2
Smoll Business 8271 & | BLAP ¥1133 | MAICS

June 2020
Water Quality
Monitoring Report

H]| Tel: 7186387300 xI02
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wha, COblor niololy. comi

F-13



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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 AT 14:52
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 7580010 Task (100,02 CLE Work Dhwder 82 19F1411
Berkeley, CA 94708 Progect Manager: Main Sisger L0 &

Notes amd Drefinitions
BT-4 =1

DET Analyte DETECTED

i) Analyie NOT DETECTED a1 or shoee the reporting lisil Gor metbod detection il when speoilfied)

KE i Repantcal

dry Sample realls eporied on o dry weight e

EPD Relative Peroinl [hirenes

3247 Fitepanakd Rood, Roncho Condowa, CA 95742 | BOOLAIE A0 | Tel: F1£.838.7300 02 | Fouc 144324510 | weeww. cablorniclob. com
Smicll Bueiness 82714 | ELAP 1133 | MAICS #541380 | CA SWRCHE BLAP Accreditabon/Regisieation Mumber 1232

F-14 June 2020
Water Quality
Monitoring Report



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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

July 03, 219 CL5 Work Order #: 19F1504
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
0&/24/19 14:05. Samples were analyzed pursuant to chent request utilizing EPA or
olner ELAP approved melhodologies. | cedify that the resulls are in complionce
both technically and for completeness. Any comments and exceptions are
addressed under the Notes and Definitions sechan.

Arnaltical resulls are attached 1o 1he letter. Please call if we can provide additional

assistanca.

Sincarely,

\7#&;

Jarmes Liang, Ph.D.
Laboratory Drector

CA SWRCE ELAP AccredialionRegisiration number 1233

June 2020 F-15
Water Quality
Monitoring Report



@ SMUD

CALIFORNIA LABORATDRY SBR‘VICES CHAIN OF CUSTODY

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

cLs . No._f/G £150Y

L

" it Jobs Nurnbe e e
Report To: ,.:I'. i | ANALYSIS REQUESTED | ciriomonc xi
| Stillwater Sciences Txestintin i Labowaiory o
2855 Telegraph Ave. Suite 400 Ranchy Coxdgsn o EDF REPORT YES E D 8]
Berkeley, CA 94705 Et LS (vi6) a1K-7401 é GLERAL I,
e 3244 Frizgerald Rowd 5
- .=
Main Singer muiagstilwaiersci.com | "}ﬁ'."l,::'"{ ey, A - 3 B )
Propee: Name ] e ST e L o8 t FINLD CTIN DTN
SMUD In situ, Bae-T, & Chemistry Monitoring. | e E i
\a-.mndli,. | = -
pehe £lp | O omer 5E
ht. Ersnipion | ﬁ
Wdcvma boor s e | B fvels on LIART renchos, |
! :
518 Locatin UARP 1 TURNARGLNG  AFECIAL |
TIME IM DAYS IN!"'E'*"'“IN:'E" |
e Lbs SAMPLE FIELD CONTAINER |
. RATE | TIME IENTTFICATION [T | e || 1 ! 1_“1 4 | § —
ik’.té/ﬂ 710 |Bac —7-INE | Surlacy waict . 6 | % = 11 x|
'-!1 m%ﬂ ht - i' UVR Sl waicr G| = {"{ | x|
wEo L= 10~ Wik suifoce waber 6| % x| %
m‘l’l ln‘s' ae-1- wvik Suilnee waber 16 | % ) %
We/8[i% | Bug - b GCR S ot b ¥ | [ .
B/26/19[ 115 | Bag- 5 - GER St ot A x x .
Auiagr water i X INYOICE T |
Sy waler [l X Slilbsales Scpnces
Sufce waie f ]| x| See asabose
Suroce waier | [l | | _\
i Surface wale ! i | % | Prujeet o, TELID Tak
P
Sl mos wile t b | X | s
SUSPRECTED CONSTITUENTS SAMPIE RETENTION TIME | PRESERVATIVIS (131G [ETRERINT
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Sacramento Municipal Utility District S M U DO
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Page 1 aof 2 TS 1395
Stillwater Sciences Project:  SMLUID In sitn, Hec-T, & Chensistry Monitoring
TEAR Telegraph Ave, Suite 200 Praject Mumber: 780010 Task G002 CLE Work Order 2: 13F 1504
Berkeley, CA S4704 Project Manager: Main Sisger acs

Microbiolegical Farameters by AFHA Standard Methods

Hezpting
Analye Rezailt Lirest Uty Dilutien  Haich Prepuarl Aty el Bl thasel Miiken

BACT-UV R (19F 15000 ) Swrfece Warer  Samgpled: BRZO0TY 0800 Becelved: BRIIAOY 14:05

Feeal Coliforms % 15 WPRH 1 IHSTE OR2R1D 400 OR2WD SA A2
L
E. Cali 14.5 1.0 N : 190530 GROIR1D 15:28 GR2TI0  SMOIRE

BACA-UVE (19F1504-02) Swrfece Warer  Sampled: BRZOOTY 0830 Recelved: BRTAOY 14:85

Fecal Collforms T 15 MPRIGD 1 15T QRIRLD 1450 [T IRt [l |
=l
E. Cali LLEL 10 " : 19053 06261 15:25 GR2TR  SMI2E

HAC- UV R (19F15304-05) Surface Wiater  Samspled: Bu/Z60Y 0950 Recelvid: BRZ6TY 14:05

Fegal Califomes <18 1E KPNIH 1 1905 04 D619 1430 062W10 S 0121
ml
E. Coli =1 1.4 - Lk TR 1525 BRITIR SMami

BAUSUY R (19F 150 04) Swrfece Warer  Samspled: BRZ00TY 10145 Hecelved: BRIZA0Y 14:05

Feeal Coliforms 49 15 WP 1 1520 2R (450 [ITRRC Lt b ] |
ml.
E. Call 134 10 - : 1053 gf2R1D 1528 BRITID SMOIIE

BAUG=0UR {19F1504-05) Surface Water  Sampled: (62819 11230 Recelved: BRZA0Y 14:85

Feeal Coliforms i ] 15 MPHIG 1 1570 ORIRD 14E [T L |
ml
E. Cali L] 1.4 . L 1905301 gRIR1D 1525 GR2TIR  SMOIE

BACS<GUR {19F1504-06) Surface Water  Sampled: (62819 1155 Recelved: BRTA0Y 14:85

Fecal Collforms EY ] 15 MPRIGD 1 15T QRIRLD 1450 [T IRt [l |
=l
E. Coli il 1.0 . . 1905301 QRDR1D 1525 GROTIR SMIIDE

3747 Fitaparakd Rood, Roncho Condowa, C& PSTA2 il | Tel: 7186387300 02 Fac FlE.A32 4510 | wesny. colforniclob. com

Smoll Business 8271 & | BLAP ¥1133 | MAICS
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Sacramento Municipal Utility District

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

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 OTEL Y 1395
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 CLE Wark Order 8: 19F1584
Berkeley, CA 94708 Progect Manager: Main Sisger L0 &
Notes amd Drefinitions

ET-4a <14

B4 =1

DET Analyte DETECTED

I Analyite NOT DETECTED a1 o dhove e nepoig limil Gor metbod deteclion il when spealfied)

NE Mol Reportal

dry Sample realls reported on o dry weight e

EPL Eelative Peroenl [WiBenes

3247 Fitepanakd Rood, Roncho Condowa, CA 95742 | BOOLAIE A0 | Tel: F1£.838.7300 02 | Fouc 144324510 | weeww. cablorniclob. com
Smicll Bueiness 82714 | ELAP 1133 | MAICS #541380 | CA SWRCHE BLAP Accreditabon/Regisieation Mumber 1232
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

July 10, 219 CLS Work Order #: 17G0164
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
Q702019 1410, Samphkes were analyzed pursuant to ckent reguest ulilizing EP& or
other ELAP approved methodologies. | cerdily that the results are in compliance
bath techmcally and for completenass. Any commants and exceplions are
addratsed under the Notes and Deliniticns section.

Aralylical resulls are attoched to 1hi lefer. Please call it we can provide additional
assistance.

Sincarely,
4
J i—:

Jarmes Liang, Ph.D.
Labaralary Dreclor

CA SWRCE ELAP AccredialionRegistration rumiber 1233

June 2020 F-19
Water Quality
Monitoring Report



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

@ SMUD

cLsm, No_f450 Y el )

CAL[FORNM BHORAIURY S ERVICES CHAIN OF CUSTODY

2 : Clicnt Job Nunitier - .
Report To: | 4010 Tk 030,42 ANALYSIS REQUESTED | (eivmarwin
Stillwater Sviences Erestinadionn: Labosboy " =
2855 Telegraph Ave. Suite 460 Bintio Wby é 5 RO REFORT, Yis |Z| U wo
Berkeley, CA 94705 CLS 1) 638-7301 I o GLOBALID
P W — 3244 Fitegeeald Road = z
Maia Singer maisfestillwatersci com Vanche Condova LA (o § g [
P ot Name L "l? m= = AL CONDITION
5 g T o Fro wweovrea ifeniala b, oo i s
SMUD In silu, Bac-T, & Chemistry Monitoring ) ' M |
Sampid By =
O ormer =15
Fish Messicripeion = L
WO ratar sEasen al Becicrin kveds in AR reacies i
Sitc Lecstion UARP TURNARGUND  SPECIAL
- TIME IN DAYS INSTRUCTHING
) SAMPLE FIELD CINTAINER
1
MR TME ] wevticamion W [ Taawx | [ ne | ¥ o )
Tl 0395 | Bar-1S -CE Surfave s 6|~ % =
724 [sla _Bj&' Nfﬁfﬂ- Surfage waiee |6 | % x ¥
57-”2-"1"- %S &" -l = 1 Surfioe et 6 % B x
'T.“? fl'l 11‘@, E“ = lﬁ ,‘H'_ Sarfuoe water | & 1 ) y\ %
12/ 13 | Bue-[L-iup Surfock wite 6 % X A
Sairfpos wanes 6 | x
Surbeewales | 6 | x| VOKETO
Surfaoe water o x Silbaaier Suivuy
Surfmoe walcr = i = x Sume axabuve 1
Surfaor waler o %
Surfic: wolr 6 x| Pemices Mo, TEa 00 Task
I il i O IE
| Sriarfsc waler & X RATEE
SUSPECTED CONSTITUENTS T RAMPLE RETEMTION TIME FRASERY ATTVES 1} B 1= COHD
i [ZUIINEY  cd)e RS0
R ROUSHED HY E‘!ﬂm - PHINT NAMETIMPANY DATIVIME BECEIVED BY {Sigsausc) FRIVE MAMICUMPARNT
el (B o Hilluce L L i \\l
Ly - -l - \l
RECEIVED AT LAK BY: I(II‘ f{ AT ETIME: 1_';_,. CMSENE TN O NS 1-;_ ,-'
3. e T [
SIEPRILRY E'{ rEnEx O wues O ormes AR RIS

F-20
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive, Flaxible.

Page 1 aof 2

SMUD

LR LR L e R

Stillwater Sciences Project
TEAR Telegraph Ave, Suite 200

Berkeley, CA 94 T0d Pragect Monager: Main Sisger

Praject Mumber: 780010 Task G002

SMUID In sitn, Hec-T, & Chensistry Monitoring
UL Wark Crrder &2 1900164

Lac

Microbiolegical Farameters by AFHA Standard Methods

Hezpting
Analyte Reaill Limat  Umits  [ilution  Hatch

Paepuanal Ayl

Bz thael Mukes

Hag = 15 = 5UH (19000601 ) SurfaceWater  Sampled: UTUZ0Y U3245  Becelved: UTOZ00Y 14:00

Fecal Coliforms In

E. Call 14.2 L. " ’ 15470

Bag = 14 « BUR (19G808-0Z) SurfaccWarer  Sanspled: OT/UZ00Y 10200 Recelved: UTAIZO0Y 14:18

L3 MPRTO0 mL | 1HIS 4R

D7D 14:30
OTOL1S 14:586

(TSR L el

nTALe  SMOIRE

Fecal Coliforms Zl

Bag = 11 = JR (190016403 SurfaceWater  Sampled: 0700219 11:35  Recelved: U709 14:09

L3 MPRTO0 mL 1 1HIS 4R
E. Cali =1 L. " ’ 1905470

DTSR 14:30

WL 1540 0N

[T RN kel

k{01

Fecal Coliforms 40
E. Call Ik L.

Bae = 13 = IHE (1900164-04) SarfeceWater  Sampled: 07020019 12:10  Beceived: 0702019 14:00

1.4 MER/180 ml 1 10545

DTSR 14:30

OTOL1S 14:586

[T

[T RN kel

Fecal Coliforms 4.0

BAC1Z:0HH (190 164-05) Sarfece Water  Samephed: 07UZY 1230 Becelved: UTOZ1Y 14:10

L3 MPRTO0 mL | 1HIS 4R
E. Cali =1 L. " ’ 1905470

OTOLR 14: 30

WD 1540 0N

(TSR L el

k{01

Fecal Coliforms | k]
E. Cal =1 (|

1.8 MPR/ 10 ml 1 15465
" " 1A

DTSR 14:30

WL 1540 0N

[T RN kel

k{01

3147 Firgerold Rood, Rancho Cordoya, Ta

1l Bubneas F2708 | ELAP 41233

June 2020
Water Quality
Monitoring Report

| Tid: #1£.538.7301 102
T4 SWRCHE ELAP Accredifatian/Regk o

Foml: #8438 4510 | www Cofomiclob.oom

fion Munnber 1323
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

CALIFORMIA LABORATORY SERVICES

Committed. Responsive, Flexible.

Page 2 of 2 (AT R
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 CLE Woark Chrder 2 19G0164
Berkeley, CA 94704 Project Monager: Main Sisger COC

Notes amd Drefinitions
BT-4 =1

DET Analyte DETECTED

i) Analyie NOT DETECTED a1 or shoee the reporting lisil Gor metbod detection il when speoilfied)

KE i Repantcal

dry Sample realls eporied on o dry weight e

EPD Relative Peroinl [hirenes

32457 Frrgerold Rood. Rancho Cordowa, T4 §5742 | BIDA3E 70T | Tek ¥18638.7201 X102 | Fox: 184384510 | www Cofomicob.com

Srreall Busness #2704 | ELAP 81233 | MAMCE 8541380 | CASWRCH ELAP Accredtaban/Repeoion Mumbsr 1233
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxibla.

July 11,2019 CLS Work Order #: 17G0284
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Barkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
Q7019 12:47_ Samples were analyzed pursuant to ckent request utilizing EPA or
olner ELAP approved melhodologies. | cedify that the resulls are in complionce
both technically and for completeness. Any comments and exceptions are
addressed under the Notes and Definitions sechan.

Arnaltical resulls are attached 1o 1he letter. Please call if we can provide additional

assistanca.

Sincarely,

\7#&;

Jarmes Liang, Ph.D.
Laboratory Drector

CA SWRCE ELAP AccredialionRegisiration number 1233

June 2020 F-23
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@ SMUD

Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

'
| (CALIFORNIA JABORATORY §ERVICES CHAINOF CUSTODY  CLS ID.NO. (628 ¢ (L ar ) )
o Clignl Fob Mumixr ! R ]
Report To: s ANALYSIS REQUESTED | 1 i acki
Stilbwaicr Sciences Diostinatinn Laboratiry | m . E D
2855 Telegraph Ave. Suite 400 | il [ 5 0P REFCKT Yes Ho
Berkeley, CA 94705 CLS (916) 6387301 = GLOBAL 101,
e — 1249 Fitegerald Roud . g
MJ:H:E 5': Rany b Cordowva, CA o E
: ] 95742 H —
Pr et Nums ¥ o T = FIELD EOINEITIONS
P — S W il it
SMUD In sity, Bac-T, & Chemisiry Monitoring el E
Sampled 1ty
" gES  BRL O ornss |25
Fab [rscignin o B =
| Minnitnr seasonal hectarin bevids in LAR T neacies. oy
s Location ARP TURMAROUND  SFECLAL
- = - | | TIMEINDAYS  INSTRUCTIONS
= |F = SAMPLE FIELD CONTAINER
DATE | TIME IBENTIFICATION 1. e - e _v. | 123 s
[7-3-19 [ofpo Bac- B-&LR Su i waler [RE ® 5
7'3"“ 0‘1’5 I&!L-_F - &lR Suface waler 6| x ¥
|7-8-19 [o8s5 | Bor- 10-uvR Siitfice waret 6 %] | |x 5
1-3-” (D00 %; x q R Surface walin 6| x b %
7314 1045 ar- §- wvk Surfage walcr f = % | % B |
A oS Bag- J-wvi Sl waler 5= * z —]
Surfms walct (§] X INYOHE 1 TCR
Surlace walct iy ¥ X it r Saie s
Surfeoe waler i i % SErmean A
. [urnoe waler ) [ X
[ Suttocr waler b © | Fropet Ro, TELLD Task
- I e
Surlac walct (] x [HERT )
RUBFRCTED COARTITUENTS SAMELD RETENTION TIMI FIFRERVATIVES {10161 4]« CARID
2 HN LY (th= 1125100
TRIELENCA SN 1Y [ Sigaiin ) PRINT NAMELTMPEANY JI..'l I'I".'_J_:M| RECEYED BY (Sgaamrc) PRINT NAMICEMPANY
e — 1E e Someve e Hlveider (7513 47
S — j } — _- i
MECEIVED AT LAB BY ’»:{r‘ { ] paTRIME S L *r M CONBITIONSCOAMMENTS = < |
ol s - —— e B T e i —
MIRPPED BY) WY wenex (1 s [ i L AIRBILL# _ |
| SESE—
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Sacramento Municipal Utility District S M U DO
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Page 1 aof 2 0L 12018
Stillwater Sciences Project:  SMLUID In sitn, Hec-T, & Chensistry Monitoring
TEAR Telegraph Ave, Suite 200 Praject Mumber: 780010 Task G002 CLS Work Uerder 52 19G0IHG
Beerkeley, CA 9408 Project Manager: Main Sisger acs

Microbiolegical Farameters by AFHA Standard Methods

Hezpting
Analye Rezailt Lirest Uty Dilutien  Haich Prepuarl Aty el Bl thasel Miiken

BAUG=0CR { 1WG0280=01 ) Surlace YWater  Samplod: @7 DR Hecclved: 070009 12:47

Fecal Colifoms <18 1E  MPRIH 1 190554 DDA 1300 OTARLY Shl 9221
L
E. Cali LA 1.0 N : 190551 070010 13:15 AT 10 SMEIRE

BACS<0GUR { 19G0280=02) Surlace Water  Sampled: @TARTY 0E:15  Hecelved: 070009 11:47

Feeal Callfarms 45 1E WPR00 1 1552 TN 130 TORe  SAAz
=l
E. Cali (I R1] 10 " : 10551 070M19 1315 U7 R SMI2E

HAC-IEUVR (19C02ER-03) Surlace Waler  Sampled: 0703719 88:55  Hecebved: 0703009 12:47

Feesl Collforms sS40 1E KPNIH 1 1905524 G709 1300 AT le  SAM a2
ml
E. Cali 1955 10 : : 1ML grguro 13:05 AL SMII2E

BAUSUY R (190028004 ) Surface Water  Sampled: FUU030% 1820 Recebved: 0703719 12:47

Feeal Collforms 2 LA spw00 1 1905534 TAONLD 118 TR SMa
=l
E. Call 3654 1 ’ L 190SSLE RTAONLD 12:15 0T MO

BAUA=UY K (190G0280-85) Surface Water  Sampled: 07T03/1% 18245 Recelved: 0703719 12:47

Feeal Callfarms ) LA WPR00 1 15524 TN 130 P R L
=l
E. Call 1518 1.k . L 190551 TALLR 13:15 TAe MO

BACT-UV K (1900280-06) Surface Water  Sampled: 070319 1195 Kecelved: §TAS09 1347

Fecal Coliformis T L3 WPROH | IHIS 52 70 1o 1300 [T T E RSt ) |
ml
E. Call % L.k " - IHISELE p7ax1e 1305 nTad e SMIIZE

3747 Fitaparakd Rood, Roncho Condowa, C& PSTA2 il | Tel: 7186387300 02 Fac FlE.A32 4510 | wesny. colforniclob. com

Smoll Business 8271 & | BLAP ¥1133 | MAICS
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 0L 12018
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2844 Telegraph Ave., Suite $00 Project Mumber: 40016 Task (300,02 CLE Woark Chrder 2 19G02HG
Beerkeley, CA 94 T0d Progect Manager: Main Sisger L0 &

Notes amd Drefinitions
ET-4 <14

DET Analyte DETECTED

i) Analyie NOT DETECTED a1 or shoee the reporting lisil Gor metbod detection il when speoilfied)

KE i Repantcal

dry Sample realls eporied on o dry weight e

EPD Relative Peroinl [hirenes

3247 Fitepanakd Rood, Roncho Condowa, CA 95742 | BOOLAIE A0 | Tel: F1£.838.7300 02 | Fouc 144324510 | weeww. cablorniclob. com
Smicll Bueiness 82714 | ELAP 1133 | MAICS #541380 | CA SWRCHE BLAP Accreditabon/Regisieation Mumber 1232
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

June 2020

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Juby 14, 2019 CLS Work Order #: 17G0545
COC #:

pagic Singer
Hillwater Sciances

2855 Telagraph Awve., Suite 400
Berkaley, CA 4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Maonitoring

Encloted are the resulls of anabyies for samgles received by the loboratary on 0709717 14:45.
Somgles ware andyzed puriuant to cient reguest ulling BFA or other ELAP approved
methodologies. | cerity that the resulls ore in compliance bath lechnicaly ord for completensss,

Analytical resuts are attoched 1o s eier. Fleome coll il we con provide oddilional assistance.

Sinceraly,

ki

J i‘:
Jomes Liorg, Ph.O.
Labenatary Cireclor

CASWRCE ELAF Acoredilalice/Reqistration number 1233

Water Quality
Monitoring Report

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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. ﬁ'wspn:ln.-rivn . Flexibla.

LU L ]

Stillwater Sciences Project:  SMUD In sitn, Bec-T, & Chemsistry Manitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 CLS Wark Uerder #2 1900545
Berkeley, CA 94708 Project Manager: Main Sisger LRala S

Microbiological Parameters by APHA Standard Methods

Beeporimy
Azl Resull L Limit Unie  Dlulion Bukck Prepansd Anmalyeed Methad Bles

BAC-I-1HE [(190:0545-01) Surface Water  Sampled: 0708019 049225 Receved: 1709719 14:45

E- Coli 51 (1] 10 KPFNS 1 115016 [ TR A ShEF213
ml.
Feeal Colifnrms TH 1.4 15 - ' 15015012 N7V 1D [ L A Ll |

HAC-12-1THK (190:0545-02) burface Water  Sampled: 070919 014245 Heceved: 0709019 14:45

E- Coli 52 1.0 10 RPN/ | 1915036 O70 e I SME21A
ml
Feeal Colforms 4.5 i.8 11X - . 1%05a12 07D ANIZG Sk 5211

BAC:1=JK {190GH54505) Surface Water  Sampled: 07019 10030 Keecived: 070919 14:45

E_Coli 1354 1.0 10 MPNE 1 I#15ad6 07awe I ShIE213
ml
Feeal Coldnrms T 1.8 | B - : I#015R32 n7aw e iz Skig2ll

BAC- I BUR (1900545 04) Sarfece Water  Sampled: 00090 12200 Hecelved: DT/091Y 14:45

E_Coli s 1.0 10 MEN 1 I#15ad6 n7aw e I SAIE213
=l
Feeal Coliforms 170 1.8 15 - = 19015612 0T AT S 9221

BAC-IE50K (1900545-05) barface Water  Sampled: 0708019 13:05  Receved: 170919 14:45

E- Cali a1 i 10 MPN/ 10 I 1#%alA 07D (R TR jS ek ]
ml.
Feeal Colifnrms 13 1.4 15 - ' 15015012 N7V 1D [ L A Ll |

| Tel:¥1£.£38.7300 k102 Fa FIEAZE 45D | weeww. colformiclob. com

F-28 June 2020
Water Quality
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Sacramento Municipal Utility District . S M U D@

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES
Committed. Responsive. Flexible.

LU L

Project: SMUD In sitn, Bac-T, & Chemistry Monitoring
Praject Mumber: 780010 Task G002 TS Wark Chrder #2 1900545

Project Manager: Main Sisger L0 &

Stillwater Sciences
TEAR Telegraph Ave, Suite 200
Berkeley, CA S4704

Motes and Delinitions

DET Azglyle DETECTED
] Huzalyte NOT DETECTED al am abave the reporting linst for metbod delectios limil whes specficd)
=R Bt Rzportal
dry Sarnple rewells ropreted on s ey wesahi basis
RFDr Relatve Perccat Differaice
This is a *“MDL Report™, thus if the report denotes an “ND™ for a particular
analyte, it should be noted that the analyte was not detected at or above the
MDL.
3247 Fitegerold Rood, Roncha Cordowa, CA 5742 | B00A3E 7301 | Tel: ¥1&.£38.7200 ki02 | Fox F1E432 4510 | wwew.collorniciob.com
Smeoll Business 8271 & | ELAP #1333 | MAICS #541380 | CA SWRCH ELAP Accreditatian/Regiieation Humber 1232
June 2020
Water Quality

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

@ SMUD

CAL]FORNIA MBOMTORY SERvu:Es CHAIN OF CUSTODY

cLs.No,__ 160

SUy

darl o

g Clien [ Jaby Mgl S
Report Te: D Mler ANALYSIS REQUESTED | oriacxen
Stillwater Scicnees Destinalion Lyboratory i
2855 Telegraph Ave. Suite 400 i Rerehstnbia g g wwmarr ves[4] 0 x0
Berkeley, CA 94705 LS 16y 6387301 E = GLOBAL 10,
Frajee Munger 3249 Fitegormld Road = a
< 5 i = =4
Maia Sinper malagistillwalersc com 93,5",::;’“ iR = i 5
bl nww.ﬂ:alii'orliahhcon & s k HELL CONRTTHING:
SMUD In gily, Bac-T, & Chemisiry Monitoring, S ! mis
Sarepied By : ) 205
Frakoy Prindtayir 0 ommer 3
Jnb Deseriptisn == t i
Mominr measonl bactoniz bevols i UART resclies. o
it Loewsion LIARP TURNAROUND  SPECIAL
) TIMEIN BAVS  INSTRUCTIONS
. SAMPLE FIELD CONTAINER
i IDENTIFICATION TP EETTT T e p— 1]2f3) s
Tl 10615 | Bae-li-[HE Sunlius vter 6 % bd x
/2,41 |0AYS | Bae -2~ IHE Sunloe: warer A3 % X
7/a/1 |30 Ry, - U-3R Sl 6| % % x
7/a/8 70D [Ba- 14-FLE Bt vt 6 | % A x
e [ 1305 | Ry, - 1S - SCE e i 6 % t x
Surlce waner 6 %
Sucface wales G | INWOIEE TL:
Suefnce waler & x| Silbwaler Sricnos
Sucluce waler Il x Snme ns nhove
S waier I X
Sarfues waier 6 x| Projest Mo, TEOAD Tusk:
B0
Surloes walir [ x | ouorse '
SUSFECTED CONSTITUENTR SAMIPLE RETENTICN TIME FRISEEVATIVES () ICL (1) = C0Ln
2] B {A41= IR0
RELINO SN Y {5ignal o) PIEINT M SIYCUMIARY DATETIME RECEIVED BY (Signanac) FILNT HAMECOMER NY
B B Eica h.f_[qﬂgfl;.] TR AR 0 Ay
= ey — I
RECEWVED ATLABEY: | |2 [oveeeme: 3 A (9 U] cosomwonsoonaerrs: [ <)
SILFPED DY 2 " o o
[ Ormex O ws O omew AIR BILL &
F-30 June 2020
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Juby 17,3019 CLS Work Order # 19G0621
COC #:

paia Singer

SHillwater Sciances

2855 Telegraph Ave., Suite 400
Berkaley, CA $4705

Project Mame: SMUD In sitv, Bac-T, & Chemishny
Menitering

Enclosed are tha results of analyses for samplas received by the loboratory on 0710019
15:05. Samples were analyzed pursuant to client reguest utiizing EPA or other ELAP
approved methodologies. | cerdify that the results are in complance both technicaly and
for complataness.

Analyfical resulis are attachad fo this lefter. Flease call if we can provide additional
assistance.

Sinceraly,
ki
J "’-:I.:

lames Liang, Ph.D.
Labaratory Director

CA SWRCBE BELAP Accreditation/Regitrafion number 1233

Page 1of 4

June 2020

Water Quality
Monitoring Report
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@ SMUD

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

F-32

CALIFGRN"IA LABORATORY SEvacEs CHAIN OF CUSTODY CLS 1D, NO, LTGheR e
Report To: e ANALYSIS REQUESTED | i ac ki
Slillwnh:,r S‘L"ICWCC.‘! Preslinaion 1""""“‘"’}‘ m |
2855 Telewraph Ave. Suite 400 Fanchi Cinayi =¥ g | DT REPGRT TES EJ O e
kb - e e B =
Berkeley, CA 94705 CLS ute) a38-7301 o & (RECIBAL 13
. 3240 Fiiegerald Road = £
Frope, Macager bt : =
Muia, Singor muiafrstifhwiderseicom l""!m"m Cordoya, CA = ) =
45742 | i - :
o www eliforninkiboenm E = B e
| SMUD In sitn, Bac-T, & Chemisiry Moniloring - o = L
Sampdal By 07, ; =
" 'Eml‘{ Vypeqwnl Fat Eownse ] orner = %
Tk Thesscripicom ﬁ I
Mmool Baciernd lovils o UART febchios, ok
Site Laation UARF [ TURSARCUND  SPECIAL
| : E— TIME 18 BAVS INGTRECTHINS
Pl || (. SAMPLE FIELD FOREALIER
UATE | TIME IDENTIFICATION T MATRIX [ TP [ ) 8
Jiefig o |By -1-UVE Foe— i % =
?."fﬂ,’jq L] g&. ¥ 'E-UVF. forfae walis f % ).’\ X
g0 g -0 s 1% T Ix .
z&. 14 [12.30 eq - ‘ﬂ'{ﬁa Surlave waer 6 |X I % X
700/ 1265 [By -5-GCR St 6 x| % x
'T»'ﬂuﬂq u4ds  far-3- NG Surnoe waier [ [ [ = %
Surfui wswr fi 5 FHVTIETE O
-SIIJUDL' e Tl 6 x Stillaner S i
Surlie waner | & % Hamg as sk
Surfuu waer 0 X
— i L,
Burliio witer [a] x| Praech N 95010 Fisk
| | 3L
| — Sl dier f % | uLoTEs
SUSFECTED CONSTEUENTS SAMPLE RITENTION TIME PRESERVATIVES [[1IL (317 DO0LD
LT T 5 S [ LU
RELINGUISHED JN {Signaisee| PEET MAMEATMPARY IATETIMIL HEEETVEL 1Y 45 gaatuns) PIIN T SAME (PN
LY ) pefily Prpbtinses! Atilisskr 5 Cais H'I
il Ll I |
RECEIVER AT LAB BY: ,.-“1—"3& | DATETIME: =5 04 7 CONDITIONSUOMMENTS: | _,.!;_)'
T T — =
SHIPEED BY: Crenex O wes O oreer ! Tbl Al L
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

SMUD

Page 2 of 3 AT L2
Stillwater Sciences Proset: ShUD In siiu, Bae-T, & Chemistry Monisorniog
pr sl ]-\.'ln.'ngph Awe Huite 20 Progect Mumbier: TEIL 0 Tesk 030002 CLS Wark Urder A2 1900621
Berkeley, A 54704 Project Monager:  Maia Singer O 8
Microbiological Parameters by APHA Standard Methods
Repnting
Al yie Reailt Linmt Ll [Hlutien Hatih Prequanal A reay il Bdetbanl Minkes
BACT-UVR (1906062 1-81) Surface Wader Sampled: BTLINTS 18:15  Hecedved: UT11Y 15:05
E. Call IHLI L KIPMOH 1 1HSRAT oTIe e Ly P b M2
ml
Fecal Collforms 17 1.3 " - 1905631 oTe e [y B B ot Rl |
BACH-UVE (19GU621-02) Surface Water  Sampled: 07 1HTS 10245 Reodved: 07710019 15:05
E. Call 4.1 LI KIPRNOH 1 1905637 oTwE avLE SO
ml
Fecal Collforms 4.5 1.4 - - 1IR3 o7 e [N R SR A3
BACI0UV R (1900621-03) Surface Water  Sampbed: 077111% 11080 Recclved: §7/1001% 15:05
E. Cali =] 10y NP 1 R oTI e ol SMAI2E
mlL
Fecal Colifomas <14 1.4 . - | WEGE] oTlelE @19 S84 a321
BACS-GUR {19G082 1-04) Surlaee Witer  Samplod: 871019 12038 Recelved: #7019 15:05
E. Call ¥ ] LIy WIPNO0D 1 1905R37 oTe e ey U b SMUIIE
ml
Feecal Califonmes <18 1.8 . . e o7/ 1 1% ST 5K 932]
BACE-GUR (196062 1-05) Surlace Waber Sampled: FTILY 12:50 Hecelved: ¥/ 10010 15:05
E. Call i L. WAPMIGD 1 IHIERAT o7 e G SREITEY
ml
Feeal Collforms % 1.3 " - 1905631 oTe e [y B B ot Rl |
BACSUVE (1906002 188 Surface Waicr Sampled: PVLNES 1145 Recelved: #77101% 15:85
E. Coll ¥ ] L KIPMOH 1 1HSRAT oTIe e Ly P b M2
ml
Fecal Collforms ¥ |} 1.4 - - 1IR3 o7 e [N R SR A3

3247 Fiteperald Rood, Rarcho Condows, C& 95742 | BI0AIE 7301 | Tel: 71 &.438. 7200 wiDZ Fa FIAAEE A4S D | www. colformiclob. com

Page 3 of 4 Smcll Business 82716 | ELAP #1233 | MAICS ¥
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Sacramento Municipal Utility District

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

CALIFORNIA LABORATORY SERVICES

Committed. Respeonsive. Flexible.

Page 3of 3 AT L2

Stillwater Sciences Progect: SMUD I sing, Bae-T, & Chemistry Monisorieg

2EAR Telegraph Ave, Suite 200 Project Mumber: 75010 Task 030002 CLE Work Order &2 1900621
Berkeley, CA 94708 Project Manager:  Mluia Singer OOl #:

Motes and Definitions

BET-4a <14

BT4 =1

DET Analyte DETECTED

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

KR Mol Rl

dry Sample realls reported on o dry weight e

EPD Relative Peroinl [hirenes

3247 Fiteperald Rood, Rorcho Cordowa, CA 95742 | BI0AI2 7300 | Tel: 7184387200 w02 Fax FISAE 4510 | www.callornicob.com

Page 4 of 4 Small Business 8271 & | ELAP 1233 | MRAICS #541350 | CA SWRCE ELAP Accreditalian/Re-pitation Humber 1233
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

June 2020

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Juby 23, 2019 CLS Work Order #: 17G0%48
COC #:

pagic Singer
Hillwater Sciances

2855 Telagraph Awve., Suite 400
Berkaley, CA 4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Maonitoring

Encloted are the resulls of anabyies for samgles received by the loborabary on 0771 4/19 14725,
Somgles ware andyzed puriuant to cient reguest ulling BFA or other ELAP approved
methodologies. | cerity that the resulls ore in compliance bath lechnicaly ord for completensss,

Analytical resuts are attoched 1o s eier. Fleome coll il we con provide oddilional assistance.

Sinceraly,

ki

J i‘:
Jomes Liorg, Ph.O.
Labenatary Cireclor

CASWRCE ELAF Acoredilalice/Reqistration number 1233

Water Quality
Monitoring Report
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® Sacramento Municipal Utility District
S M U D Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. ﬁ'wspn:ln.-rivn . Flexibla.

T2E S 14T

Stillwater Sciences Project:  SMUD In sitn, Bec-T, & Chemsistry Manitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 750010 Task U002 UL Wark Uerder #2 1900048
Berkeley, CA 94708 Project Manager: Main Sisger LRala S

Microbiological Parameters by APHA Standard Methods

Beeporimy
Azl Resull L Limit Unie  Dlulion Bukck Prepansd Anmalyeed Methad Bles

BACIESCH {19GE-01) Surfeee Water  Sampled: §T1601Y 0H45  Recelved: §7/1&/19 14:25

E- Coli 5 (1] 10 KPFNS 1 IR [ TE] I ShEF213
ml.
Fezal Colforms LE1] 1.8 15 " ' 1915856 L [ LA SM a2l

BAC 14 BUK (190088020 Sarfece Water  Sampled: 0710019 10205 Hecelved: U7/ 10019 14:25

E. Ul =] 1.1 10 BN | [lesa b OIS L i b SME21A
ml
Feeal Colforms bl 1] i.8 11X - . [ TEEET L [ DU L] Sk 5211

BACD=JK {190G0E4H-05) Surlaee Water  Sampled: 070819 11250 Recelved: 07/ 1001% 14215

E. Coli 1200 1.1 10 RPN/ | 190554 nvIR1D LS i b SME213
sl
Fecal Coliforms =100 1.8 15 . . NREESE - oIIwIE Sh 211

BAC-LLTHR (1900904804) Surface Water  Sampled: 0718/19 12:05  Hecelved: 001019 14:25

E. Coli bl 1] 1.1 10 KPN/ 1 | 1905564 nvIR1D NI SMR213
ml
Fecal Califonms =18 1.8 1x . . NIEESE L oI 1 1F ShiE211

BAC-I-THE [(1900948-05) barface Water  Sampled: 0718/0% 12:25  Receved: 1714019 14:25

E. Codi =| i 1.0 RPN I pLosa T OTLETD oTITIE jS ek ]
ml
Fezal Colforms bl 1] 1.8 15 " ' 1915856 L [ LA SM a2l

| Tel:¥1£.£38.7300 k102 Fa FIEAZE 45D | weeww. colformiclob. com
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Sacramento Municipal Utility District . S M U D@

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES
Committed. Responsive. Flexible.

U725 1427

Project: SMUD In sitn, Bac-T, & Chemistry Monitoring
Praject Mumber: 780010 Task G002 TS Wark Chrder #2 1900948
Lo &

Stillwater Sciences

TEAR Telegraph Ave, Suite 200

Berkeley, CA S4704 Project Manager: Main Sisger
Motes and Delinitions

HI-5 =L BlHk
Hl-4a <4
BT+ =1
DET Azalyie DETECTED
WD Ausalyte WOT DETECTED al or abswe the ezporting lirst (or methad deizctios lesil wbes specficd)
MR Mot Reepurrtal
dry Sarnpl: pewelts reported i s dey wesghi basi
RPDx Relubve Percest DNfznmee

This is a “MDL Report™, thus if the report denotes an “ND™ for a particular

analyte, it should be noted that the analyte was not detected at or above the

MDL.

3247 Fiteparold Rood, Roncho Caordowa, C& 95742 | BO0AIE 7300 | Tel:¥1&.£38. 7200 k02 | Fox FlIEAZE45ID | weww.callormiciob.com
Small Business 8271 & | ELAP 1333 | MAICS #541380 | CA SWRCH BLAP Accrediaban/Re-getrolion Humber 1233
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@ SMUD

CAL[E‘ORNIA EBORMURY SERV[CES CHAIN QF CUSTODY

Chicat Job Mumbes

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

t [
CLS ID. NO, |46 ohny i T

Repori To: i ANALYSIS REQUESTED | gierrmac i
Stillwaler Sciences Dhastinatinn, Laborsocy '
2855 Telepraph Ave. Suile 400 Rt o .‘-‘-“‘1 gn D REPOICT TES O wo
i E&
Berkeley, CA %4703 CLS (ui6) 658-7301 o o GLOBAL 1D,
T Masagee 3249 Citegerald Road = g
. Ranehs Cordovi, A = S:' 5
Foujer Name .95‘{-:'.2{ {alal E T._. [#
SMUD In situ, Bac-T, d& Chemistry Mondioring frimealifann.com E 7
Samped b =
e Bopaist Do Puse O omnEr =13
Jub: Theeripli =1
Mnnizar seesenal Bideria kevels in AR eaches. o
Site Loeaion UARP TURNARDUNI  SFECIAL
| TIMEINDAVS  INSTRUCTIONS
i SAMI'LIE CONTAINER
DATE | TIME B il 1]z]3] s
IRENTIFICATION MATRIX N wiew | Y
I |CFHS | Eac-15-STE Sunfice water 6% % x
Tife [[PO5 | 2g - -B(L Surface viater 6| x b x
Tl N30 Eap -t ~AE et 6= b X
TGN EES | a3 HE A il [ # x
el 225 | fap - fL-HE S b e pa X
Surlne: wuter (i1 x
Surliee wuwer 6 x | INVDICOTO:
Surlae: waver & x i Bwaier Socnoes
Surlzer water & X Samie o plwv
Surlaee water & ®
Surlaes water & x| Praject Na, 28010 Task
130193
Surfhes wotes o x| ouoTes
SUSPLCTED CONSTITUENTS S PLI RETERTHIN TIME ERHRERVATIVES [1]HCL (A} = s
(NG, f43s WS04
RE[JNDURH]!W [Sigratuce] FRINT MAMEBTIIMPANY IM'H'JH'IMI‘. RECEIVED EY (Sgmiure) THINT NAMESCOMPARY
W (ZT L-.;.u? Fdegust (illoate oo /R3S
1 3 I
MECEIVED ATLANBY: || A [oaveanvn ][y 17 TUDS | covmmongcomaenry” 207 J
Himna: Orepex: O wrs O omee Allllﬁb’:ﬁ— —
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

June 2020

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

Juby 24, 2019 CLS Work Order #: 17G1102
COC #:

pagic Singer
Hillwater Sciances

2855 Telagraph Awve., Suite 400
Berkaley, CA 4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Maonitoring

Encloted are the resulls of anabyies for samgles received by the loborabary on 07417719 1500.
Somgles ware andyzed puriuant to cient reguest ulling BFA or other ELAP approved
methodologies. | cerity that the resulls ore in compliance bath lechnicaly ord for completensss,

Analytical resuts are attoched 1o s eier. Fleome coll il we con provide oddilional assistance.

Sinceraly,

ki

J i‘:
Jomes Liorg, Ph.O.
Labenatary Cireclor

CASWRCE ELAF Acoredilalice/Reqistration 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

Committed. ﬁ'wspn:lm: ive, Flexibla.

U724 1500

Stillwater Sciences
2EAR Telegraph Ave, Suite 200
Berkeley, CA %4704

Project:  SMUD In sitn, Bec-T, & Chemsistry Manitoring
TAG N0 Task (3002 CLS Wark Crrder #: 1901103

Main Simger ok

Praject Mumber.
Project Manager.

Microbiological Parameters by APHA Standard Methods

Beeporimy

Azalyie Re=ult ML Limit Ulnite  DOeluliiom Buakk Prepansd Arnalyaed Methal ey
BAC-TUWE 190 1030 Serfsce Water  Sanepled: U7770% 19215 Becelved: 07717719 15200
E- Coli s (1] 10 KPFNS 1 135016 [T GRS ShEF213

ml.
Feeal Colifnrms 1 1.4 15 - ' 1505012 TR LS L A Ll |
BHAUCSUY R (190G 10302 Serfece Water  Samspleds UT1700% 089280 Becelved: U7 700Y 15000
E. Cali 40 1.1 10 RPN 1 1505006 oL L p B L SHEF223

ml
Feeal Colforms b ] i.8 11X - . [ B TED el ovLTIe [l TR Sk 5211
BACIRUVE (190G 110=03) Sarfece Water  Samspled: 07717719 10200 Recelved: 077177149 15:00
E. Coli L] 1.1 10 RPN/ | 1905016 [ A ) IR SME213

sl
Fezal Colifnrms TH 1.4 15 - ' 1905002 oL L L SMF221
BACSUVE (190G 103 Serfece Water  Samspleds 0710709 12250 Becelved: 0717009 15200
E. Coli Ll 1.1 10 KPN/ 1 | 1905016 e A ) IR SMR213

ml
Feeal Coliforms 7 1.4 15 - ' 1505912 oL L L SMF211
BACE-LUH 1910505 ) Surlace Waier  Sampled: 870T/18 11205 Becelved: 07717719 15200
E- Cali i) i 10 MPN/ 10 I 15050 1A ovLTIe GVIRNG jS ek ]

ml.
Fecal Califonms Z1 8 1.8 1% . . NOEEE |1 owLe 072 1% ShiE21l
BAUCSGUR | P9G1I05-00) Surlaee Water  Sampded: 07007019 11250 Becelved: ORS00 15000
E. Ul =] 1.1 10 BN | [Lesd i e A ) TR SME21A

ml
Fecal Colifonms =18 P8 1% ' . NS oL (e L] g s21l

| Tel:¥1£.£38.7300 k102 Fa FIEAZE 45D | weeww. colformiclob. com
41380 | CA SWRCH BLAP Accrediiaoban/Regefotion Humber 1233
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

U724 1500
Stillwater Sciences Project: SMUD In sitn, Bac-T, & Chemistry Monitoring
TEAR Telegraph Ave, Suite 200 Praject Mumber: 780010 Task G002 LS Werk (hrder #1 19G1103
Berkeley, CA 94 T0d Project Monager: Main Sisger [RATaES

Motes and Delinitions

HE-4a =18

HI4 =l

DET Azglyle DETECTED

KO Azalyte WOT DETECTED al ix abaie the e poing liret for methid detzetios lisil whes spehad)
MR Mol Rezpoiad

dry Sarnple rewells repusted on 8 ey wesahi basis

RFx Rekitve Perceat [N nmee

This is a “MDL Report™, thus if the report denotes an “ND™ for a particular
analyte, it should be noted that the analyte was not detected at or above the
MDL.

3247 Fitepemid Food, Rancho Cardows, C& 95742 | BO0A3E 7300 | Tel: ¥ £.438.7300 xI0Z | Fox FlA4ZE 450 | www.callorniciob.com
Small Business 8271 & | ELAP 1333 | MAICS #541380 | CA SWRCH BLAP Accrediaban/Re-getrolion Humber 1233
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@ SMUD

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

| SIOFPED BY: | O renex: O ues

F-42

3

UTHER

AR BILLE

17 ]
CAL]_FORN]A LD.H()}{A’I‘()RY SERV[CES CHAIN OF CUSTODY CLS 1D, MO At ] | | Wy i [ ol )
Report To: LI L ANALYSIS REQUESTED | 1o uackin
Stillwater Sciences Disgimotion Labswaiory m
2855 Telegraph Ave. Suite 400 Baelio Komio 5 2 GalilLiconl) ol El 0 o
= e B =
Berkeley, CA 94705 CLS (w16) a3s-13m b [ THHAL HD,
I = 3248 Fizgerabd Road = E
PO -y -3
Muia El"i[tal_‘.!r gt | Bwate rscLcon ::;:T Cordavm Sy E 5
Fiojst Name o . u_' N ];'-I'm'iliul' 5o m T [< FEELLY EOM DTN
SMUD In situ, Bac-T, & Chemistry Moniloring o A mis
S, Hy ] -
2% i Dhuid Pager O orner = |
Job Descrighion R g
Momius: seasiaal bcterin levels in LIARP reiches -
M Ialllllmu:q.nl' | TURNAROTNLE SPECIAL
TIME IN DAYS INETRUCTIONS
P | SAMPLE CONTAINER |
UATE | TIMK IBENTIFICATION MATHN oy e B, LIRS R
‘H’J’rd‘ ﬂl‘ = T=INE Rarfiar water h K b4 X
?M“ AT __.r —wﬁ_ Rurface wiler b % o X |
7hape {1009 [0 -\ A acewily (1] A X
7l |5 LR 3 e | olnl | |x x
-;Irl Tﬂf m - h__ g_’ Rl | Siilace walis o x :y: % |
‘Uﬂfﬁ n‘*ﬁ ] “&‘“ = -_e.‘_,‘. . h‘_u_r-l.u:u walLy G % % £ |
Surlace water & x| IRVOICE TU:
Sulave wilce f x | Sl oo
Silface watcr I # " X | Fameay W
Surlae walcr i ¥ '
Surface walcr s X Progeel. Noo 73000 Task
ALNGE 2
Sunlage wilgl | &l | ¥ | uorms
SURPECTED CORS T TTUENTS T AT BT RTION TIME | PSR VATIVES (1) 0T - tan
l = ] TR oL AR U e A
| RILINGUISHEIE Y Sipatiics i TRINT BAMEA GMIAN Y | BATETIME RECHIVER BY {Sigiacue PRENT HAMIR DREEANT
Ié ii}l?i vl gt b A T/ e
21 o g £ Mﬁﬂ Fas [&!‘I L rl;-_lf.'l | E— =, e
L e —— — : )
RECEIVED AT LABTY: /) o 7 | DATETIME: :; J4 ¥ ONDTRINSE N NS e g
¢ The
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LAEORATORY SERVICES

Committed. Responsive. Flexible.

August 29, 2009 CLS Work Order #: 19H1382
COC#:

Maia Singer

Stilbwater Sciances

2855 Telegraph Ave., Suite 400
Berkeley, TA 74705

Project Mame: SMUD In site, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses [or samples received by the laboratory on
08/22719 14:55. Samphes were analyzed pursuant to ckent reguest ulilizing EP& or
other ELAP approved methodologies. | cerdily that the results are in compiance
bath techmcally and for completenass. Any commants and exceplions are
addratsed under the Notes and Delinitions section.

Aralylical resulls are attoched to 1hi lefer. Please call il we can provide addiional
assistance.

Sincarely,
4
J i—:

Jarmes Liang, Ph.D.
Labaralary Dreclor

CA SWRCHE ELAP AccredialionRegistration rumiber 1233
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Page 1 of 1

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive, Flexible,

OR201 S 1437

Stillwater Sciences
2EAR Telegraph Ave, Suite 200
Berkeley, CA %4704

Project:

Praject Mumber: 750010 Task U002

‘roject Manager: Main Sisger

SMLID In sien, Hee-T, & Chensistry Menitoring
UL Wark Crrder &2 19H13H2
L &

Microbiolegical Parameters by AFPHA Standard Methods

Hezpting
Al yie Resaul Lirrst Urts  [ilutien Baich Preparel Aty read Bl thund Feukes
Hac<l=Bl (19H13HZ-00) Water Sampled: 082009 11:I5  Recelved: ORIZZY 10255
Feeal Coliforms o 1.5 MPR/ 180 mL 1 IHT2E  gR2210 |70 aR2s e SM a2
E. Cali il 1o - L IHM3E - GRANID  SMOXIX
Hae-2=Hl (19H13HZ0T) Water  Sampled: 082019 11:55 Recelved: ORIZZY 10255
Fecal Califoms =14 1.5 MPR/ 180 mL 1 19072 A9 17480 OR2S19 S 2221
E. Call i 10 " - 1HM2E - ARy e SMOIIE
Hac-3=LLI19H13EI-03) Water  Sampled: URZZO0% 14250 Beceved: URZIOY 16255
Fecal Colifoms <8 1.5 MPR/ 100 mL 1 19072 A9 17480 OR2S19 S 2221
E. Cali =] 10 " - 19072 E L] OR2N1R Sknm
Hacd=LL I 19H1SEI-040 Water  Sampled: URZZ00% 14220 Becoved: URZZOY 16255
Fecal Califomes =|.% 15 MPR/ 100 mL 1 190732 A9 17480 QRS0 Sh 0121
E. Caly =] 1o " ’ IHHI2R ' OR2N1R Sknm
3147 Firgerold Rood, Rancho Codoya, Ta 2 | BOO£38.7301 | Tek #1££38.72001 1023 | Fox: FIS.4384510 | www cofomioob.oom
Sl Business ¥2705 | AP #1233 | MAKCE 8541380 | CA SWRCH ELAP Accrediaban/Regiroion Mumbos 1323
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive, Flaxible.

Page 1 of 1 ORZOLG 14:3T
Stillwaier Sciences Project: SMUD In sitn, Bac-T, & Chemistry Monitoring
2544 Telegraph Ave, Suite 200 Praject Mumber: 74010 Task (300,02 CLE Work Chrder #2 19H1582
Berkeley, CA S4704 Project Manager: Main Sisger LRaLaE S
MNotes amd Definitioms
BEl-da =10
ET-4 =1
DET Analyte DETECTED
i) Analyie NOT DETECTED a1 or shove the reporting limil Gor metbod detection il when speoilfied)
AR Bl Reparrtad
dry Sample realls reporied on o dry weight e
RPLY Relative Percenl Dhlerenee
32457 Frrgerold Rood,. Rancho Cordowa, T4 95742 | BI0£38.7301 | Tek ¥18.638.7201 X102 | Fox: FIE.438 4510 | www Cofomiclob.com

Sl Business 2704 | ELAP 81233 | MAMCE 9541380 | CASWRCH ELAP Accredifalion/Regerolon Mumbs 1233
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Water Quality
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® Sacramento Municipal Utility District
S M U D Upper American River Project

F-46

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Septarnber 06, 2019 CLS Wark Order #: 19H172%
COC #:

pgia Singer

Hillwater Sciances

2855 Telagraph Ave., Suite 400
Berkaley, CA F4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Maonitoring

Enclosed are the results of anatyses for samplas received by the loboratory on 08/29/1%
15:47. Samples were analyzed pursuant to client request utilzing EPA or other ELAP
approved methodologies. | cerify that fhe results are in complance both technicaly and
for completaness.

Analyfical resulis are attached fo this lefter. Please call if we can provide additional
assistance.

Sinceraly,
*
J :‘:_:

lames Liang, Ph.D.
Laboratory Director

CA SWRCE BELAF Accreditation/Regitrafion number 1233
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Sacramento Municipal Utility District S M U D®
Upper American River Project

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

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 3 (RIS 1240
Stillwater Seiences Prosect: SMUD In sit, Bae-T, & Chemistry Monisorisg
2EAR Telegraph Ave, Suite 200 Project Mumber: 750 1 Tesk 030002 CLE Work Order &2 19H1729
Berkeley, CA 94708 Project Monager:  Maia Singer OOl #:

Microbiolegical Farameters by AFHA Standard Methods

Analye

Hoepuarting
Rezaill Limt Ut Dilution  Heth Paepuanal Ayl Bethad Mtz

Hac<1=Bl (19H17ZY=001) Water Sampled: U32%1% 18025 Hecoived: D82ZWI9 15:47

E. Coli

Feeal Calitames

Lo 10 WP 1 1HT 46 R 1% IRANLY SMIIZE
ml

=1.H 15 ' ’ 17245 - rnLa SM 0121

Hac-2=Hl (19H17Z9-0T) Water Sampled: 082919 180:50 Heccived: D8ZW19 15:47

E. Coli

Feeal Coliforms

=] 10 MPNI | 1 W7 245 825 1% [ 119 SR
ml
p 1} 1x - - 1T I4E - L Y R 5 R

Haed=LLI19H1TI9-03) Water  Sampled: UR291%9 13250 Beceved: URZWIY 1547

E. Cali

Feeal Calitams

=] 10 MFN | 1 W7 245 8219 [ 119 SMAIIE
ml
<14 15 : - | WIT245 ' rnla i Bl |

Hac-3-LL {19H17TX0-040 Waler  Sampled: U291 13:45  Heceved: UHZWIW 1547

E. Lol

Feeal Calitomes

F-48

=1 1. PN | 17244 DR 18 [T L SMOIIE
ml

<1.H L3 : ) |74 L L o Ll

2247 Fitegerald Rood, Rarcho Cardows, CA P5742 | 800
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 3aof 3 DRI 12240
Stillwater Sciences Proset: ShUD In siiu, Bae-T, & Chemistry Monisorniog
TEAR Telegraph Ave, Suite 200 Project Mumber: 750, 10 Tesk 030002 CLS Wark Ovder 42 19H1729
Berkeley, CA S4704 Project Monager:  Maia Singer OOl #:

Motes and Definitions

ET-4a <18

BT4 <1

LET Analyse DETECTED

] Analyte NOT DETECTED a1 or shove the reporing limil (or metbod detection il when specified)
MR il Repaial

dry Sample nesulis reporied m o dry weight hoes

EPD Relative Peroinl hirenee

3247 Fitegerald Rood, Rorcho Cordowa, CA 95742 | BI0AI2 7300 | Tel: 7184387200 xl02 Fa FIAAEE A4S D | www. colformiclob. com
Pag: 4 pd 4 Small Business 271 & | BLAP £1233 | MAICS #541350 | CA SWRCH ELAP Accreditatian/Repetalion Humber 1233
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® Sacramento Municipal Utility District
S M U D Upper American River Project

F-50

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Septarnber 12, 2019 CLS Work Order & 1910281
COC #:

pgia Singer

Silbwater Sciances

2855 Telagraph Ave., Suite 400
Berkaley, CA F4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Maonitoring

Enclosed ara the results of anabyses for samplas received by the loboratony on 0F/05/1%
15:58. Samples were analyzed pursuant to client request utilzing EPA or other ELAP
approved methodologies. | cerify that fhe results are in complance both technicaly and
for completaness.

Analyfical resulie are attachad fo this lefter. Flease call if wea can provide additional
assistance.

‘©

lames Liang, Ph.D.
Laboratory Director

CA SWRCE ELAP Accraditation/Regifrafion number 1233
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101
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@ SMUD

Page 2 of 3

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

CALIFORNIA LABORATORY SERVICES
Committed. Responsive. Flexible.

(U201 g

Stillwater Sciences
2EAR Telegraph Ave, Suite 200
Berkeley, CA %4704

SMUD I sing, Bae-T, & Chemistry Monisorieg
TH00 Tesk QMMIAZ CLS Wark Order &2 19102E]
Mlaia Singer OOl #:

Presject:
Praject Mumber:
Preject Manager:

Microbiolegical Farameters by AFHA Standard Methods

F-52

Repting
Al yie Rezaill Linmt Uty Dilutien Hatch Prepuarl Ay il Blethad Mirken
HAC-1-BIK (19H0281-01) Sarface Water  Sampled: 000509 10200 Becelved: 90519 15:58
E. Call n 1.0 5-"'5‘;I|'"' 1 1T 445E [ LR SMII2
Feoal Coliforms Im 15 "'_' : 1744 [ ORI =2 Ll
HAC2-HIK (19M281-02) Sarface Water  Sampled: 90519 10230 Beoebved: 900519 15:58
E. Call Lu 10 KPNIH 1 1HIT 458 (R T LR ST
L
Fecal Collforms 20 11X "'. L 1T dad [T Y RS 54 B3]
BACd-LLE (1910281-83) Surface Watcr  Sampded: (9051% 1310 Reeeived: 090519 1558
E. Call Lu 10 KPNIH 1 1HIT 458 (R T LR ST
L
Fecal Collforms X1} 1% "'. - I dad s e GRS SR A3
HAC3LLE (191028184 Surface Water  Samped: 0905/1% 13:55  Reoeived: 090519 15:54
E.Cali =1 L PR 1 R0 ] s e (B L SMAI2E
Feeal Coliforms i7 1.3 "I'I. L 1T dad rensc e novE1% oot e |
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Respeonsive. Flexible.

Page 3aof 3 (120 24
Stillwater Sciences Proset: ShUD In siiu, Bae-T, & Chemistry Monisorniog
TEAR Telegraph Ave, Suite 200 Project Mumber: 750, 10 Tesk 030002 CLE Wark Ovder 42 1910281
Berkeley, CA S4704 Project Monager:  Maia Singer OOl #:

Motes and Definitions

BT-4 <1
DET Asialyte DETECTED
il Analyie MOT DETECTED a1 o sboree ke ropoting limil for metbod detection il when specified)
NE il Regpanrtal
dey Sample nesills reported o 4 dry weght hices
EPLY Beelstive Penoml Dilferemee
32&% Rirgerold Rood, Rarcho Cordova, CA 75742 | B00.£438.7301 Tol: PI4.E30.7300 k102 | Foxc F1E.4384510 | www.colfomiolob.com
Smal Buwiness 42716 | BLAP 41233 | NAICE 8541380 | CASWRCH BLAP Accreditatan/Regsiroion Mumber 1333
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® Sacramento Municipal Utility District
S M U D Upper American River Project

F-54

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed, Responsive. Flexible,

September 1%, 201% CLS Work Order #: 1700726
COC #:

Maic Singer
Silbwater Sciances

2855 Telagraph Awve., Suite 400
Berkaley, CA 4705

Project Mame: SMUD In site, Bac-T, & Chemishy
Manitaring

Enclated ane the regulls of andalyies for somgles received by the lnboratory on 0901 271F 1555,
Samgles ware andyzed puriuant fo Slent request utilizng BPA or olher ELAP aporoved

rmethodologies. | carlity thal the resulls ore in complance both lechnicaly ord lor completansass,

Ancktical resdls are aftached 1o ths ki Plecse coll il we con provide oddilicnal asistance,

Sinceraly,

Jexmes Liorsg, PR.D.
Lobonatary Direcion

CASWRCE ELAP Acoredilalicn/Registration number 1233
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Sacramento Municipal Ultility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flaxible.

SMUD

LS L3

Stillwater Sciences
TEAR Telegraph Ave, Suite 200
Berkeley, CA S4704

Project:

Praject Mumber: T80000 TAsk 0E00.02
Progect Monager: Main Sisger

SN In sitn, Hec-T, & Chensistry Maonitering

Lo &

CLS Work Order g 1910726

Microbinlogical Parameters by APHA Standard Methods

[R——

Ay Rzl ML L Uniti  Delulion Banch Prepancd Armalyed Methad iles

Hae-1-BIR (190072600 ) Waler  Sampled: 0912/1% 09055 Hecelved: DW12/19 15:55

E Cali 14 1.0y 140 MPN/150 | 1907642 [EN AT [ YL LA% Pk |
ml

Fezal Colforms 40 1.5 LE " ' 1#0THTE L (B YL SM a2l

Hag-2-HLE (190072602 ) Wader  Sampled: OWE2/0% 10025 Heodved: DW12/19 15255

E. Col =] 1.0 1.0 BPMIDG I [ Roen AT w13 L5 k|
ml

Fecal Califonms =18 1.4 18 ' . 7T L 0519 Skl

Hag=LLE { PHIT20-03) Water Sampled: #1209 1315 Keecived: BSWILVI9 1555

E. Coki =] I.1p 140 MPNIDD | [ Loy e AT [ ER b EMA213
ml

Fecal Coliforms =i.8 i.4 18 . . HBETETE - [ A S 4211

Hag-3=LLE { PH0720=04) Water Sampled: 031219 13:30 Keeeived: 091019 15:55

E. Cobi =] 1.1x 140 BPRIDD | [ L (e AT [ RA b EAR213
mlL

Fecal Califonms =18 1.4 1.8 . . IITETE - o 501% ShiE211

2247 Fitzperold Rood

Smoll Business 8
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Monitoring Report

Rorcha Cordowa, CAFSTAT | BILLAIEFA0N | Tel: ¥1&.£38.7200 k02
ACH

TI& | BLAP ¥1

3 | Ml 41380 | CA 5w

AP Accrediation'Repetotion Humber

Fa FIEAZE 45D | weeww. colformiclob. com

F-55



Sacramento Municipal Utility District

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

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

LS 15
Stillwater Sciences Project:  SMIUD In sizn, Bec-T, & Chensistry Maonitoring
2EAR Telegraph Ave, Suite 200 Praject Mumber: 70010 TAsk 030002 CLS Work Order 8: 1916726
Berkeley, CA 94708 Project Manager: Main Sisger LRala S

Motes and Delinitions

HE-4a =1.8

Bi4 =1

DET Azalyle DETECTED

lEl Azalyte WOT DETECTED al tx abaie the reporting limet for method detzction limil whes specaficd)
MR Mol Rozpoind

dry Sartipl: pewells fepoeted o & dey wemahi basc

RFD: Rekitve Perocst [Nffenmee

This is a “MDL Report™, thus if the report denotes an “ND™ for a particular
analyte, it should be noted that the analyte was not detected at or above the
MDL.

3247 Fitepemld Food, Rancho Cardows, C& 95742 | BO0A3E 7300 | Tel: %1 £.438.73010 xI02 Fa FIEAZE 45D | weeww. colformiclob. com
Small Business 2% & | ELAP 1333 | MAICS #541380 | OA SWRCH BLAP Accredbaban/Regiirotion Humber 1233
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

AT AT
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[ Report To: oty mack ATt ANALYSIS REQUESTED | G5 cipacki |
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| Burlae water l [ X
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® Sacramento Municipal Utility District
S M U D Upper American River Project

F-58

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Seplamber 26, 2019 CLS Work Order #: 1911110
COC #:

Meaka Singer

Stillwater Sciances

2855 Telegraph Ave., Suite 400
Berkeley, TA 74705

Project Name: SMUD In situ, Bac-T, &
Chemistry Monitering

Enclosed are the resulls of analyses lor samples received by the laboralory on
0FA19/19 15:35. Samphes were analyzed pursuant to chent reguest utilizing EP& or
ather ELAP approved methodalogies. | cenify thal the resulls are in compliaonce
bolh technically and for compleleness. Any comments and exceplions are
addressed under the Motes and Deliniticns sechon.

Analtical resulis are attached 1o this letter. Please call if we can provide additional
assistanca.

Sincarely,
4
J :-:

James Liang, Ph.D.
Lataralary Direclor

CA SWRCE ELAP AccredialionRegistration romiber 1233

June 2020
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Sacramento Municipal Ultility District
Upper American River Project
FERC Project No. 2101

@ SMUD

T mw

CAL]FORNIA RBORATOR_Y SERVICES CHAIN OF CUSTOIY CL5 . NG E1 A 5
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@ SMUD

Page 1 of 2

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

CALIFORMIA LABORATORY SERVICES

Committed. Responsive, Flexible.

(HU20L S e

Stillwater Sciences
2EAR Telegraph Ave, Suite 200
Berkeley, CA %4704

Project:

Praject Mumber: 750010 Task U002

Project Monager: Main Sisger

LA

SMLID In sien, Hee-T, & Chensistry Menitoring
UL Wark Urder 82 19010110

JE

Microbiolegical Farameters by APHA Standard Methods

Hezpting
Al yie Resaul Lirrst Urts  [ilutien Baich Preparel Aty read Bl thund Feukes
Hac-l=BIK (1900010-20) Water  Sampled: U919 1% 09250 Becdved: 191919 1535
Feeal Coliforms 45 1.5 MPR/ 180 mL 1 THITR2E g |9 | 545 e SM a2
E. Cali (1] 1o - L 1anTan O L0 | 5 0ane  ShMIXE
Hac-2-BIK (1900010820 Water  Sampled: U919 10210 Becdved: 091919 1555
Fecal Califonmes <18 1.5 MPR/ 100 mL 1 19079z 110 1545 [Tl ] ka2l
E. Call Lo 10 " - 1907901 G016 |85 e SMOIIR
Hacd=LILE (190101003 ) Wader  Sampled: 0901919 12:45 Heodved: 01919 15255
Fecal Colifoms <8 1.5 MPR/ 100 mL 1 1907921 10 1545 02L'19 S 2221
E. Cali =] 10 " - 1907an P11 1R300 02n'1e Sknm
Bac-3=LLE (19011100 ) Wader  Sampled: 09WI%I% 13:05 Heodved: 01919 15255
Fecal Califonmes <18 1.5 MPR/ 100 ml 1 190793 FT10 1545 [kl ] s a1z
E. Caly =] 1.0 " ’ 1907an [ 119 §A:30 02n'1e Sknm
3147 Firgerold Rood, Rancho Cordoya, T4 F5742 | BMLAZETIT1 | Tok 91£.838.7301 £I02 Fop: F1E.438 4510 | www coPfomiolob.oom
Srreal Business ¥2705 | AP #1233 | MAKCE 8541380 | CA SWRCH ELAP Accrediaban/Regsroion Munibesr 1323
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Sacramento Municipal Utility District S M U D®
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Committed. Responsive. Flexible.

Page 2 of 2 (U2 144
Stillwater Sciences Project: SMUD In sitn, Bac-T, & Chemistry Monitoring
TEAR Telegraph Ave, Suite 200 Praject Mumber: 780010 Task G002 CLS Work Chrder & 1901110
Berkeley, CA S4704 Project Manager: Main Sisger LRaLaE S
MNotes amd Definitioms
BEl-da =10
BT-4 =1
DET Analyte DETECTED
i) Analyie NOT DETECTED a1 or shoee the reporting lisil Gor metbod detection il when speoilfied)
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