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Acronyms and Abbreviations

Acronym Definition
BPWQO Basin Plan Water Quality Objective
BLM U.S. Bureau of Land Management
CDFW California Department of Fish and Wildlife
CTR California Toxics Rule
cm centimeter
CLS California Laboratory Services
COLD cold freshwater habitat
°C degrees Celsius
DO dissolved oxygen
EPA United States Environmental Protection Agency
FERC Federal Energy Regulatory Commission
hr hour
m meter
MDL Method Detection Limit
ug/L micrograms per liter
uS/cm microsiemens per centimeter
mg/L milligram per liter
mL milliliter
MPN Most Probable Number
MRL Method Reporting Limit
ng/L nanograms per liter
NRWQC National Recommended Water Quality Criteria
NTU Nephelometric Turbidity Unit
% Sat percent saturation
QA/QC quality assurance and quality control
RWQCB Regional Water Quality Control Board
RPD relative percent difference
SFAR South Fork American River
SMUD Sacramento Municipal Utility District
SPWN Spawning, reproduction and/or early development
SWRCB State Water Resources Control Board
SM standard methods
S.u. standard unit of pH
USFS United States Forest Service
UARP Upper American River Project
YSI Yellow Springs Instruments
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1.0 INTRODUCTION AND BACKGROUND

This Water Quality Monitoring Report (Report) addresses monitoring requirements set
forth in Sacramento Municipal Utility District’'s (SMUD) Water Quality Monitoring Plan
(SMUD 2016). 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. At the completion of the first five years of monitoring, SMUD will consult
with the SWRCB, Regional Water Quality Control Board (RWQCB), California
Department of Fish and Wildlife (CDFW), USFS, and U.S. Bureau of Land Management
(BLM) to determine if the results warrant further modifications to the Water Quality
Monitoring Plan (SMUD 2016).

This report describes the results of the third year (2017) of water quality monitoring of
basic in situ parameters and bacteria for the UARP. In addition to these modules, a one-
time sampling for general chemistry was conducted during Year 3 (2017), as described
herein.

SMUD owns and operates the UARP, which is licensed by FERC. The UARP (FERC
Project No. 2101) lies within EI 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 2017 monitoring program was to perform in situ water quality,
chemistry sampling, 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.

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

June 2018 1
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Water quality monitoring is important for determining compliance with state and federal
water quality standards and examining long-term trends in water quality. The frequency
of monitoring for any compound can be reduced if shown to be at background or non-
detect levels for a statistically significant period of time.

3.0 STUDY AREA

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

2 June 2018
Final Water Quality Monitoring Report



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

Figure 3-1. Study area for SMUD Upper American River Project in situ, chemistry, and bacteria monitoring.
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4.0 SAMPLING FREQUENCY AND LOCATIONS

Year 3 (2017) sampling frequency for in situ water quality was consistent with winter,
spring, summer, and fall monitoring periods designated in the Water Quality Monitoring
Plan (SMUD 2016) (Table 4-1). General chemistry sampling was conducted in spring,
summer, fall, and the fall/winter period, immediately following the third measurable
precipitation event of the season (Table 4-1). A “measurable precipitation event” is
defined as an event resulting in 0.50” of precipitation over a 24-hour period, as
designated in the Water Quality Monitoring Plan (SMUD 2016). Precipitation events on
October 20, 2017 (0.8 inches), November 3-4, 2017 (1.2 inches), and November 9,
2017 (1.4 inches) were reported at the U.S. Bureau of Reclamation’s American River
Basin, Pacific House (PFH), gage location (elevation 3,440 feet), establishing the first
three measurable rain events for purposes of the Fall-Winter 2017 survey. Required
bacteria monitoring was conducted by sampling the middle elevation UARP reservoir
(Gerle Creek, Union Valley, Junction, Ice House, Brush Creek, Slab Creek) sites during
the 30-day period surrounding 4t of July and sampling the upper elevation UARP
reservoir (Loon Lake, Buck Island) sites during the 30-day period surrounding Labor
Day.

Table 4-1. Sampling Frequency for in situ Parameters, Chemistry, and Bacteria.

Type 2017 (Year 3) Frequency

Once in spring — April/May

In situ reservoir Once in fall — October/November

Once in winter — January/February
Once in spring — April/May
Once in summer — August

Once in fall — November

In situ riverine

Once in spring
Once in summer
General chemistry Once in fall
Once in fall/winter immediately following the second or third
measurable rain event!

Five samples within 30 days — around 4t of July

Bacteria Five samples within 30 days — around Labor Day

" A “measurable” rain event is defined as an event resulting in 0.50” of precipitation over a 24-hr period (SMUD
2016).

Specific sampling locations within reservoirs and diverted stream reaches varied
depending on the general constituent under study. As specified in the Water Quality
Monitoring Plan, in situ monitoring occurred at 15 representative reservoir locations
(Figures 4-1 and 4-2, Table 4-2) and 19 representative stream reaches (Figures 4-1 and
4-2, Table 4-4). General water chemistry monitoring occurred at 18 representative
reservoir locations (Figures 4-3 and 4-4, Table 4-2) and 19 representative stream
reaches (Figures 4-3 and 4-4, Table 4-4). Bacteria sampling occurred at 15 locations
(Figures 4-1 and 4-2, Table 4-6). Several reservoir and riverine sites could not be
sampled during 2017 due to snow accumulation, weather conditions, storm-damaged
roads, or uncontrolled reservoir spill (Tables 4-3 and 4-5).

4 June 2018
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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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Figure 4-2. In situ water quality and bacteria sampling locations for SMUD Upper American River Project — lower sites.
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Figure 4-3. General water chemistry sampling locations for SMUD Upper American River Project — upper sites.
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Figure 4-4. General water chemistry locations for SMUD Upper American River Project — lower sites.
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Table 4-2. In situ Water Quality and General Chemistry Sampling Locations and Dates for SMUD Upper American River Project
Reservoir Sites.

2017 2017
SMUD Site In situ Survey General Chemistry Survey
Name Site ID Location Sample Date Sample Date
R-IS-18-RR Rubicon Reservoir, mid-reservoir N/A 8/9, 10/31
R-1S-19-BlI Buck Island Reservoir, mid-reservoir N/A 8/2,10/18
R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) 10/25 8/7,10/25, 11/14
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) 10/25 8/7,10/25, 11/14
R-4A R-I1S-3-LL Loon Lake, near dam 10/25 7/31, 10/25, 11/14
R-5 R-IS-4-GC Gerle Creek Reservoir, mid-reservoir 11/2 8/16, 11/2, 11/21
R-6C R-1S-5-UVR Union Valley Reservoir, Robbs PH tailrace zone 5/10, 10/24 5/10, 8/8, 10/24, 11/15
R-6D R-1S-6-UVR Union Valley Reservoi;r\rJT:)nes Fork Silver Creek 5/10, 10/24 5/10, 8/8, 10/24, 11/15
R-6B R-1S-7-UVR Union Valley Reservoir, mid-reservoir 5/10, 10/24 5/10, 8/8, 10/24, 11/15
R-6A R-1S-8-UVR Union Valley Reservoir, near dam 5/11, 10/24, 5/11, 8/8, 10/24, 11/15
R-7C R-1S-9-IHR Ice House Reservoir, upper lake body 5/9, 10/23 5/9, 8/10, 10/23, 11/13
R-7B R-IS-10-IHR Ice House Reservoir, mid-reservoir 5/9, 10/23 5/9, 8/10, 10/23, 11/13
R-7A R-IS-11-IHR Ice House Reservoir, near dam 5/9, 10/23 5/9, 8/10, 10/23, 11/13
R-8 R-IS-12-JR Junction Reservoir, mid-reservoir between arms 11/2 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 N/A 5/11, 8/14, 11/28
R-11B R-1S-14-SC Slab Creek Reservoir, upper-reservoir 10/30 8/3, 10/30, 11/27
R-11A R-1S-15-SC Slab Creek Reservoir, mid-reservoir 10/30 8/3, 10/30, 11/27

N/A = not applicable. This site not a designated as an in situ survey site (SMUD 2016).
“~“indicates that data were not collected due to site inaccessibility. See Table 4-3 for expanded list of sites not sampled on particular dates due to site

inaccessibility.
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Table 4-3. In situ Water Quality and General Chemistry Sampling Locations Not Sampled for SMUD Upper American River Project
Reservoir Sites.

SMUD Reason not
Site Reason not sampled during
Name sampled during 2017
2017 General Chemistry
Site ID Location In situ Survey Survey
May (Spring)
R-1S-18-RR Rubicon Reservoir, mid-lake N/A Snow accumulation
R-1S-19-BlI Buck Island Reservoir, mid-lake N/A Snow accumulation
R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) Snow accumulation Snow accumulation
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body) Snow accumulation Snow accumulation
R-4A R-1S-3-LL Loon Lake, near dam Snow accumulation Snow accumulation
R-5 Uncontrolled
R-1S-4-GC Gerle Creek Reservoir, mid-lake Uncontrolled reservoir spill’ reservoir spill!
R-8 Junction Reservoir, mid-reservoir between Uncontrolled
R-1S-12-JR arms Uncontrolled reservoir spill’ reservoir spill’
R-9 Uncontrolled
R-1S-13-CR Camino Reservoir, mid-reservoir Uncontrolled reservoir spill’ reservoir spill'
R-11B . . - Uncontrolled
R-1S-14-SC Slab Creek Reservoir, upper-reservoir Uncontrolled reservoir spill’ reservoir spill’
R-11A L . N Uncont_rolleld
R-1S-15-SC Slab Creek Reservoir, mid-reservoir Uncontrolled reservoir spill’ reservoir spill'
October/November (Fall)
R-9 Storm-damaged roads? Storm-damaged
R-1S-13-CR Camino Reservoir, mid-reservoir roads?
N/A Storm-damaged
R-1S-20-BC Brush Creek Reservoir, mid-reservoir roads?
Late November (Fall-Winter)
N/A Weather — Helicopter
R-1S-18-RR Rubicon Reservoir, mid-lake flight conditions
N/A Weather — Helicopter
R-1S-19-BlI Buck Island Reservoir, mid-lake flight conditions
R-9 Storm-damaged roads? Storm-damaged
R-1S-13-CR Camino Reservoir, mid-reservoir roads?

N/A = not applicable. This site not a designated as an in situ survey site (SMUD 2016).
' Spill conditions precluded safe boat operation on the reservoir.
2 Road washout or reconstruction prevented safe site access.

10
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Table 4-4. In situ Water Quality and General Chemistry Sampling Locations and Dates for SMUD Upper American River Project
Riverine Sites.

SMUD 2017 2017
Site In situ Survey General Chemistry Survey
Name Site ID Location Sample Date Sample Date
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir 8/9, 11/1 8/9, 11/1
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake 8/9, 111 8/9, 111
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake 8/2, 11/1 8/2, 11/1
7 1S-4-GC Gerle Creek outflow from Loon Lake 8/17, 11/2 8/17,11/2, 11/16
14 I1S-5-GC Gerle Creek inflow to Gerle Creek Reservoir 5/3, 8/16, 11/2 5/3, 8/16, 11/2, 11/20
15 1S-6-GC Gerle Creek outflow from Gerle Creek Reservoir 5/2, 8/17, 11/2 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 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 5/2,8/17,11/7, 11/20
16 1S-9-GCC Gerle Creek Canal inflow to Robbs Forebay 5/2, 8/17, 11/7 5/2,8/17,11/7, 11/16
25 IS-10-SFSC S.F. Silver Creek outflow from Ice House 2/7,5/1, 8/10, 11/7 5/1, 8/10, 11/7, 11/16
27 1IS-11-SFSC S.F. Silver Creek inflow to Junction Reservoir 2/7,5/1, 8/15, 11/8 5/1, 8/15, 11/8, 11/20
29 IS-12-SC Silver Creek outflow from Junction Reservoir 2/7,5/1, 8/16, 11/8 5/1, 8/16, 11/8, 11/20
32 IS-13-SC Silver Creek inflow to Camino Reservoir 2/7, 5/8, 8/15 5/8, 8/15
34 IS-14-SC Silver Creek outflow from Camino Reservoir 2/7, 5/8, 8/15 5/8, 8/15
38 1S-15-SFAR South Fork Amerigan River (SFAR) upstream of 5/8, 11/6 5/8, 11/6, 11/28
Camino Powerhouse
41 IS-16-SFAR SFAR downstream of Camino Powerhouse 5/8, 11/6 5/8, 11/6, 11/28
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir 5/8, 8/14 5/8, 8/14, 11/28
60 I1S-18-SFAR SFAR upstream of White Rock Powerhouse 2/8, 5/3, 8/16, 11/6 5/3, 8/16, 11/6, 11/29
43 IS-19-SFAR SFAR downstream of Slab Creek Reservoir 2/8, 5/3, 8/21, 11/7 5/3, 8/21, 11/7, 11/27
June 2018 11
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Table 4-5. In situ Water Quality and Chemistry Sampling Locations Not Sampled for SMUD Upper American River Project Riverine

Sites.
SMUD Reason for
Site Reason for 2017
Name 2017 General Chemistry
Site ID Location In situ Survey Survey
February (Winter)
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation N/A
5 I1S-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation N/A
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation N/A
7 I1S-4-GC Gerle Creek outflow from Loon Lake Snow accumulation N/A
14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir Snow accumulation N/A
15 IS-6-GC Gerle Creek outflow from Gerle Creek Reservoir Snow accumulation N/A
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence Snow accumulation N/A
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence Snow accumulation N/A
16 IS-9-GCC Gerle Creek Canal inflow to Robbs Forebay Snow accumulation N/A
38 IS-15-SFAR SFAR upstream of Camino Powerhouse Storm-damaged roads? N/A
41 IS-16-SFAR SFAR downstream of Camino Powerhouse Storm-damaged roads? N/A
40 I1S-17-BC Brush Creek outflow from Brush Creek Reservoir Storm-damaged roads? N/A
May (Spring)
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir Snow accumulation Snow accumulation
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake Snow accumulation Snow accumulation
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake Snow accumulation Snow accumulation
7 I1S-4-GC Gerle Creek outflow from Loon Lake Snow accumulation Snow accumulation
August (Summer)
38 IS-15-SFAR SFAR upstream of Camino Powerhouse Storm-damaged roads? Storm-damaged roads?
41 IS-16-SFAR SFAR downstream of Camino Powerhouse Storm-damaged roads? Storm-damaged roads?
November (Fall)
32 1S-13-SC Silver Creek inflow to Camino Reservoir Storm-damaged roads? Storm-damaged roads?
34 1S-14-SC Silver Creek outflow from Camino Reservoir Storm-damaged roads? Storm-damaged roads?
40 1S-17-BC Brush Creek outflow from Brush Creek Reservoir Storm-damaged roads? Storm-damaged roads?
12 June 2018
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SMUD Reason for
Site Reason for 2017
Name 2017 General Chemistry
Site ID Location In situ Survey Survey
Late November (Fall-Winter)
Weather — Helicopter
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir N/A flight conditions
Weather — Helicopter
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake N/A flight conditions
Weather — Helicopter
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake N/A flight conditions
32 I1S-13-SC Silver Creek inflow to Camino Reservoir N/A Storm-damaged roads?
34 I1S-14-SC Silver Creek outflow from Camino Reservoir N/A Storm-damaged roads?

N/A = not applicable. The general chemistry survey did not include a February (Winter) sampling event and the in situ survey did not include a November
(Fall-Winter) sampling event (SMUD 2016).

' Road washout or reconstruction prevented site access.

2 Road washout or reconstruction prevented safe site access.
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Table 4-6. Bacteria Sampling Locations and Dates for SMUD Upper American River Project

Sites.
SMUD Site
Reservoir Name Site ID Location 2017 Sample Dates
On Northshore, near dam
Buck Island R-3B Bac-1-Bl | and Off-Highway Vehicle | o/2% 8/30, 9/6,9/13,
Reservoir camping 9/20
(beach
. On south shore, near 8/23, 8/30, 9/6, 9/13,
locations) [ Bac-2-Bl Rubicon hiking trai 9/20
West of main dam, near 8/23, 8/30, 9/6, 9/13,
Iénon Lake 64 Bac-3-LL Red Fir Campground 9/20
eservoir West of Loon Lake
(beach 65 Bac-4-LL Campground, near boat 8/23, 8/30, 9/6, 9/13,
locations) ' 9/20
launch
Gerle Cregk 66 Bac-5-GCR Near Gerle Creek 6/22, 6/29, 7/6, 7/13,
Reservoir Campground 7/20
(beach Near Angel Creek picnic 6/22, 6/29, 7/6, 7/13,
locations) 67 Bac-6-GCR area 7/20
R-6H Bac-7-UVR At Fashoda Beach 6/22, 6/27%’23/6’ 713,
Union Valley R-6E Bac-8-UVR Near Wench Creek 6/22, 6/29, 7/6, 7/13,
Reseroir Campground 7/20
. Near Camino Cove 6/22, 6/29, 7/6, 7/13,
(swim areas) FC-2 Bac-9-UVR
Campground 7/20
R-6F Bac-10-UVR Near Yellowjacket 6/22, 6/29, 7/6, 7/13,
Campground 7/20
Other UARP Junction Reservoir, near 6/22, 6/29, 7/6, 7/13,
Locations R-88 Bac-11-JR boat launch 7/20
Ice Hous_e 68 Bac-12-IHR Northshore near private 6/21, 6/28, 7/5, 7/12,
Reservoir campground access 7119
(beach East of boat launch and 6/21, 6/28, 7/5, 7/12,
locations) 69 Bac-13-1HR picnic area 7/19
Brush Creek Reservoir, 6/21, 6/28, 7/5, 7/12,
Other UARP R-10B Bac-14-BCR near boat launch 7/19
locations R-11C Bac-15-SCR Slab Creek Reservoir, near | 6/21, 6/28, 7/5, 7/12,
boat launch 719
14 June 2018

Final Water Quality Monitoring Report




Sacramento Municipal Utility District
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]
6920 or EXO) was deployed from the 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 sampling site (R-IS-11-IHR) at Ice House
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.
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At riverine sites, Sonde readings were obtained where sufficient stream turbulence
provided good lateral and vertical mixing of the water, and as near as possible to the
stream thalweg (Figure 5-2). Prior to taking each reading, the Sonde was allowed to
stabilize (typically requiring no more than 90 seconds) such that there was little
variability in parameter readings at each location.

Figure 5-2. Example of an in situ water quality sampling site (IS-2-LRR) at
Little Rubicon River outflow from Rockbound Lake.

For both reservoir and riverine in situ monitoring, Sonde calibration was conducted on-
site prior to the start of each sampling day using standard solutions, and recorded on
calibration logs (Appendix F). Other data gathered at each monitoring station included
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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 Water
Quality Monitoring Plan (SMUD 2016).

Table 5-1. In situ Water Quality Methods.

Parameter’ Method Units MDL
Water temperature (YSI 6560 Sensor) EPA 170.1 degrees Celsius (°C) 0.1
Conductivity (YSI 6560 Sensor) SM 2510-B microsiemens per 1.0
centimeter (uS/cm)
DO (YSI 6562 Rapid Pulse Sensor) SM 4500-O(G) | milligrams per liter (mg/L) 0.1
pH (YSI 6565 Sensor) SM 4500-H standard unit of pH (s.u.) 0.1
- SM 2130B Nephelometric Turbidity 0.1
Turbidity (YSI 6136 Sensor) Unit (NTU)

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

DO-= dissolved oxygen

EPA= Environmental Protection Agency

MDL= method detection limit

SM= Standard Methods

T A YSI 6920 instrument was used during the winter, spring, and summer sampling events. All sensor numbers listed
apply to the YSI 6920. A YSI EXO instrument was used during the fall and fall-winter events. YSI does not assign
specific numbers or codes to the EXO probes.

5.2 GENERAL CHEMISTRY

In situ water quality parameters (water temperature, conductivity, dissolved oxygen, pH,
and turbidity) were collected as part of general chemistry sampling, consistent with the
Monitoring Plan (SMUD 2016). Methods for measurement of in situ parameters are
described in Section 5.1.

General chemistry samples at stream reach sites were collected as grab samples into
certified, pre-cleaned bottles supplied by the analytical laboratory. Sample bottles were
filled by direct immersion in stream locations where sufficient turbulence provided good
lateral and vertical mixing and when possible near the approximate thalweg of the
stream. Water samples were immediately placed on ice for transport to the analytical
laboratory within the required field hold time.

Water column sampling procedures in reservoirs (Figure 5-3) varied depending on
thermal stratification, which was determined using the in situ methods described above
prior to collecting water samples. During periods of reservoir stratification, samples were
collected within the upper epilimnion layer as well as in the hypolimnion layer less than
or equal to 5 feet above the reservoir bottom. In instances when the reservoir was
isothermal, samples were collected at a point below the water surface equivalent to
approximately one-third of the water depth (SMUD 2016). General chemistry samples
were collected using a Van Dorn sampling apparatus lowered by a marked line to the
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appropriate depth. Between sampling events, the Van Dorn was rinsed with de-ionized
water and then rinsed with water from the water body to be collected from. Water was
transferred from the Van Dorn directly to certified, pre-cleaned bottles supplied by the
analytical laboratory, which were placed on ice immediately for transport to the
analytical laboratory within the required field hold time.

Consistent with the Water Quality Monitoring Plan (2016), clean sampling techniques
were applied throughout the sampling event. Disposable gloves were used by all field
crew members for collection of all analytes. For low level trace metals (total mercury,
methylmercury, and total and dissolved arsenic, cadmium, copper, lead, nickel,
selenium, and zinc), samples were collected and/or transferred to sample bottles using
‘clean hands/dirty hands” procedures, preventing potential cross contamination
between samples. For each sampling event, one field sampling member was
designated as “clean hands” and another as “dirty hands.” All contact with sample
bottles and transfers of samples from the sample collection device to the sample bottles
was handled by the individual designated as “clean hands.” Preparation of the sampling
device and all other activities not involving direct contact with the sample was the
responsibility of the individual designated as “dirty hands.”

Sample bottles were prepared by California state-certified laboratories (California
Laboratory Services, Rancho Cordova, California, and Basic Laboratory, Inc., Redding,
California). The laboratory prepared all sample bottles and, where necessary, placed
the appropriate amount and type of preservative within the sample bottles. Quality
assurance and quality control (QA/QC) in the field 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, stream/lake name,
sampling location, collector’'s name, sample type, and preservative, if applicable.

General chemistry samples were analyzed for 52 separate chemical constituents, or
analytes, consistent with Study Plan (SMUD 2016). Analytes were divided into four
categories: miscellaneous, nutrients, trace elements, and standard minerals (Table 5-2).
All metals were analyzed for total and dissolved fractions. 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.
NRWQC acute and chronic criteria for the dissolved metals cadmium, lead, nickel,
silver, and zinc were based on hardness-dependent equations provided in Table 5-3
(USEPA 2017).

General chemistry results were further assessed for potential trends with season,
sampling depth, and longitudinal 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 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
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longitudinal flow analysis was assessed throughout two longitudinal 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.
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Table 5-2. General chemistry constituents, laboratory methods, detection/reporting limits, and water quality standards.

K
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Analyte 3 s ) =05 Sl SRe m=0Q2 Zrx=0< T

Miscellaneous
Total Suspended Solids (TSS) CLS SM2540D mg/L 2 5 NA NA NA 7 days
Total Dissolved Solids (TDS) cLS SM2540C mgiL 10 10 NA 500 [v] NA 7 days
Total Organic Carbon (TOC) CLS SM5310B mg/L 0.54 1 NA NA NA 28 days
Cyanide CLS | SM4500-CN E uglL 0.0012 0.0050 [||22|{|53| NA 22/5.2 [ii, i, vi] 14 days
Oil & Grease CLS EPA 1664A mglL 1 5 NA NA NA 28 days
(TTOFt,?_'l)Petro'e“m Hydrocarbons CcLS EPA 8015M uglL 10 50 NA NA NA 7 days
MTBE CcLS EPA 8260B mglL 0.095 0.5 151/51 [i, vi] 5 NA 14 days
Hardness (as CaCO3) CLS SM2340B mg/L 0.19 1 NA NA NA 180 days
Total Alkalinity (as CaCO3) CLS SM2320B mglL 10 5 NA NA >20 [i] 14 days
Nutrients
Nitrate/Nitrite CLS EPA 300.0 mg/L 0.055as N 0.40 as N NA 1 10 [i, vii] 28 days
Total Kjeldahl Nitrogen (TKN) CcLS smgc&o- mglL 0.040 0.2 NA NA NA 28 days
Ammonia as N CcLS smggo- mg/L 0.025 0.1 NA 15 fiv] 28 days
Total Phosphorous CLS SM4500-P E mg/L 0.023 0.05 NA NA NA 28 days
Orthophosphate CLS SM4500-P E mg/L 0.0051 0.15 NA NA NA 48 hours
Trace Elements*
Aluminum (Total) cLS EPA 200.8 ugiL 155 20 NA NA 7[?,0\// %7 28 days
Aluminum (Dissolved) CLS EPA 200.8 ug/L 0.52 20 NA NA NA 28 days
Arsenic (Total) Basic EPA 1638 ug/L 0.0018 0.0054 340/150 [i, iii, vi] 10 340/150 [i, iii, vi] 28 days
Arsenic (Dissolved) Basic EPA 1638 ug/L 0.0018 0.0054 NA NA NA 28 days
Barium (Total) CcLS EPA 200.8 ug/L 0.14 5 NA NA 1000 [i, vii] 28 days
Cadmium (Total) Basic EPA 1638 ug/L 0.0330 0.100 0.29/0.22 [ii, vi, viii] 5 0.14/0.037 [i, viii, ix] | 28 days
Cadmium (Dissolved) Basic EPA 1638 ug/L 0.0330 0.100 NA NA Ixi] 28 days
Copper (Total) Basic EPA 1638 ug/L 0.0330 0.100 1.0/0.9 Tiii, vi, viii] 1 [i, x] 28 days
Copper (Dissolved) Basic EPA 1638 ug/L 0.0330 0.100 NA NA [xi] 28 days
Iron (Total) CcLS EPA 200.7 ug/L 6.8 100 NA 300 1000 [i] 28 days
Iron (Dissolved) CcLS EPA 200.7 ug/L 6.8 100 NA NA NA 28 days
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Analyte 3 s S =035 SeS or 2 ms0%2 Z2x320Z T
Lead (Total) Basic EPA 1638 ug/L 0.0200 0.0500 3012 15 3012 28 days
[iii, vi, viii] [iii, vi, viii]
Lead (Dissolved) Basic EPA 1638 ug/L 0.0200 0.0500 NA NA [xi] 28 days
Manganese CLS EPA 200.8 ug/L 0.050 2.0 NA 50 50 [i, v] 28 days
Mercury (Total) Basic EPA 1631E ug/L 0.20 0.50 0.05 [vii] NA 1'[‘i” ?/'i]77 90 days
Methyl mercury (Total) Basic EPA 1630 ug/L 0.020 0.050 NA NA 0.3 [vii] 6 months
Nickel (Total) Basic EPA 1638 ug/L 0.0330 0.100 610 [ii, vi] 100 ' fl?/ siii] 28 days
Nickel (Dissolved) Basic EPA 1638 ug/L 0.0330 0.100 NA NA [xi] 28 days
Selenium (Total) Basic EPA 200.8 ug/L 04 2.0 20/5 [iii, vi] NA 258/5 [i, vi] 28 days
Selenium (Dissolved) Basic EPA 200.8 ug/L 0.4 2.0 NA NA NA 28 days
Silver (Total) CLS EPA 200.8 ug/L 0.070 0.50 0.03 {iii, viii] NA 0.03 i, viii] 28 days
Silver (Dissolved) CLS EPA 200.8 ug/L 0.15 0.50 NA NA [xi] 28 days
Zinc (Total) Basic EPA 1638 ug/L 0.120 0.500 1212 NA 1212 28 days
[iii, vi, viii] [i, vi, viii]

Zinc (Dissolved) Basic EPA 1638 ug/L 0.200 0.500 NA NA [xi] 28 days
Standard Minerals
Calcium CLS EPA 200.7 mg/L 0.044 1.0 NA NA NA 6 months
Chloride cLs EPA 300.0 mg/L 0.026 0.50 NA 250 8%0/ \%30 28 days
Magnesium CLS EPA 200.7 mg/L 0.050 2.0 NA NA NA 6 months
Potassium CLS EPA 200.7 mg/L 0.13 1.0 NA NA NA 6 months
Sodium CLS EPA 200.7 mg/L 0.29 1.0 NA NA NA 6 months
Sulfate CLS EPA 300.0 mg/L 0.038 0.50 NA 250 250 [i, v] 6 months

* Metals were measured for both dissolved and total recoverable. The thresholds between the two differ slightly, and most are dependent on water hardness. Final thresholds were calculated as a function of method and water hardness (Table 5-3).
**MDLs and MRLs based on results from California Laboratory Services (CLS) and Basic Laboratories (Basic) analytical results.

NA = Not applicable

[i] National Recommended Water Quality Criteria for Freshwater Aquatic Life Protection

[ii] U.S. Environmental Protection Agency, Federal Register, Volume 57, No. 246

[iii] U.S. Environmental Protection Agency, Federal Register, Vol. 65 No. 97

[iv] Aquatic Life Ambient Water Quality for Ammonia — Freshwater 2013

[v] This threshold is based off a "secondary" Maximum Contaminant Level that is primarily concerned with taste and odor

[vi] Values correspond to 1-hour Average/4-day Average

[vii] National Recommended Water Quality Criteria for Human Health & Welfare Protection (Water & Fish Consumption)

[viii] Hardness dependent. Value(s) in this table are approximated based on an average hardness value of 6.5 mg/L, taken during FERC re-licensing. Actual thresholds were calculated based on the water hardness of the sample (Tables C-9 through C-16)
[ix] Values correspond to 24-hour Average/ 4-day Average

[x] U.S. Environmental Protection Agency, Aquatic Life Ambient Freshwater Quality Criteria — Copper (USEPA 2007)

[xi] Dissolved thresholds dependent on water hardness and equations found in USEPA 2017
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Table 5-3. U.S. Environmental Protection Agency National Recommended Water Quality Criteria hardness-dependent equations for
dissolved metals (USEPA 2017)

Analyte Acute Threshold Chronic Threshold
Cadmium ©(0-9789(In(hardness))-3.866)(1_136672-((In(hardness))(0.041838))) €(0-7977(In(hardness))-3.909)(1_101672-In(hardness)(0.041838))
Lead e(1.273(In(hardness))-1.460)( 1 46203-((In(hardness))(0.145712))) e(1.273(n(hardness))}4.705)( 1 46203-((In(hardness))(0.145712)))
Nickel g(0.8460(In(hardness))+2.255)(() 99 8) €(0.8460(In(hardness))+0.0584)(0 997 )
Silver (1.72(In(hardness))-6.59)( 0, 85) NA
Zinc e(O.8473(In(hardness))+0.884)(0_978) e(0.8473(ln(hardness))+0.884)(0_986)

NA = Not applicable
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Figure 5-3. Example of mid-reservoir general chemistry sampling site (R-1IS-18-RR) at Rubicon
Reservoir.

For analytical water chemistry samples, precision was evaluated using field and
laboratory duplicates to calculate quantitative relative percent difference (RPD), as
follows:

C, —C
RPD = (€1 = C2) x 100
(C1 +Cy)/2

where:

RPD = relative percent difference
C1 = sample concentration

C2 = duplicate concentration

Field duplicate samples were collected at six sites, with each sampling event
represented by at least one set of duplicates. Field duplicates were taken on 5/03/2017
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(IS-19-SFAR) and 5/09/2017 (R-1S-10-IHR) for all analytes, and on 8/10/2017 (R-1S-9-
IHR), 10/25/2017 (R-I1S-2-LL), 11/07/2017 (IS-7-SFRR) and 11/20/2017 (IS-11-SFSC)
for trace elements.

Quantitative RPD for most analytes was low (Appendix C, Table C-17), with a few
instances of somewhat elevated RPD for results above the RL. During the May (Spring)
sampling event, quantitative RPD for duplicate samples was elevated for sulfate as SO4
(51%), total dissolved solids (67-100%), sodium (194%), total Kjeldahl nitrogen (165%),
dissolved zinc (128%), and total zinc (117%). During the August (Summer) sampling
event, dissolved nickel RPD was 68%. For the late-November (Fall-Winter) sampling
period, the total lead RPD was 144%. The relatively higher quantitative RPD for the
aforementioned sampling events and analytes is likely indicative of natural variability
when concentrations are generally low, as measured during the 2017 surveys (Section
6.2).

To determine the potential for analyte contamination, field and equipment blanks were
collected using laboratory-grade deionized water (from CLS) and EPA 1638 Trace
Metals Clean deionized water (from Basic Laboratories) (for trace elements) during the
May (Spring) sampling event. Use of the laboratory-grade deionized water (from CLS)
was discontinued when it was confirmed to be of lower purity than the deionized water
(from Basic Laboratories). Field and equipment blanks continued to be collected using
EPA 1638 Trace Metals Clean deionized water (from Basic Laboratories) for trace
elements during the remaining 2017 surveys. Blank results were overwhelmingly less
than the MDL for all analytes in a given sample, with a few exceptions (Appendix C).
Although the field blank for the Late-November (Fall-Winter) riverine and reservoir
sampling events exhibited total copper (0.112 ug/L) and dissolved copper (0.105 ug/L)
at levels slightly greater than the respective RL for these analytes (0.100 ug/L), the
elevated blanks did not result in exceedances of water quality criteria (Appendix C,
Tables C-4 and C-8). The same was true for the TOC field blank (1.9 mg/L) and
equipment blank (1.1 mg/L) during the May (Spring) riverine and reservoir sampling
events, respectively (Appendix C, Tables C-1 and C-5). The field blank for the May
(Spring) riverine and reservoir sampling events also exhibited dissolved copper (0.0998
ug/L) between the MDL (0.0330 ug/L) and RL (0.100 ug/L), and the field blank for the
November (Fall) riverine sampling event exhibited total mercury (0.33 ug/L) between the
MDL (0.20 ug/L) and RL (0.50 ug/L). The slightly elevated blanks for these events also
did not result in exceedances of water quality criteria (Appendix C, Tables C-1 and C-3).
Overall, field and equipment blank results for the 2017 general chemistry survey were
satisfactory.

24 June 2018
Final Water Quality Monitoring Report



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

5.3 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 5-4). Samples
were collected in sterilized bottles supplied by the analytical laboratory. Field sampling
personnel filled each sample bottle by direct immersion in the reservoir or stream.
Immediately after collection, samples were placed on ice for transport to the analytical
laboratory within the required field hold time (Table 5-4).

Figure 5-4. Example of a bacteria sampling site at Ice House Reservoir
(Bac-12-IHR).
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Table 5-4. Bacteria Analytical Methods and Field Hold Times.

Analyte Method Units MDL Hold time
Escherichia coli SM9223B (Quantitray) MPN/100 mL 1.8 8 hr
Fecal coliforms SM9221E (MPN 15 or 25) MPN/100 mL 1.8 8 hr

MDL = method detection limit
mL = milliliter

MPN = most probable number
SM = Standard Method

Field-based 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.

6.0 RESULTS
6.1. IN SITU PARAMETERS

6.1.1. Riverine Sites

In situ water quality data for UARP riverine sites are summarized in Table 6-1. As noted
in Section 5, in situ water quality parameters were collected as part of both in situ
sampling events and general chemistry sampling events in 2017, consistent with the
Monitoring Plan (SMUD 2016). Several riverine sites were not sampled in 2017 due to
lack of accessibility (Table 4-5).

February (Winter) In situ Water Quality Sampling Event

During the February sampling event, water temperatures ranged from 3.1 to 6.0
degrees Celsius (°C) and were variable by site. Riverine dissolved oxygen ranged from
9.8 to 12.9 milligrams per liter (mg/L) (73 to 104% saturation), with no measurements
falling below the Basin Plan instantaneous minimum concentration of 7.0 mg/L for cold
freshwater habitat (COLD) and spawning, reproduction, and/or early development
(SPWN), designated beneficial uses. pH at riverine sites ranged from 6.1 to 7.5
standard units (s.u.), with two exceedances of the Basin Plan instantaneous minimum
pH objective (6.5 s.u.) and no exceedances of the instantaneous maximum pH objective
(8.5 s.u.). Measured pH below the Basin Plan instantaneous minimum occurred at sites
IS-18-SFAR (6.3 s.u.) and I1S-19-SFAR (6.1 s.u.) (Table 6-1).

Typical of granitic watersheds, conductivity at the riverine sites was low, ranging from
9 to 20 microsiemens per centimeter (uS/cm).

Turbidity measurements during the February sampling event ranged from 1.9 to 78.7
Nephelometric Turbidity Unit (NTU) with no particular spatial pattern. Turbidity
measurements at two sites along Silver Creek (1S-13-SC, 1S-14-BC) and two sites along
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the South Fork American River (IS-18-SFAR, 1S-19-SFAR) were relatively high (52-79
NTU) during this survey (Table 6-1), which may be due to increased runoff from the
area immediately 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.

May (Spring) In situ Water Quality and General Chemistry Sampling Event

During the May sampling event, water temperatures exhibited a greater range and were
generally higher than winter temperatures (3.5 to 11.2°C). Dissolved oxygen ranged
from 10.0 to 11.3 mg/L (83 to 101% saturation) across all riverine sites, which is well
above the minimum Basin Plan concentration of 7.0 mg/L for COLD and SPWN (Table
6-1). pH ranged from 6.5 to 7.2 s.u., with no exceedances of the Basin Plan
instantaneous minimum pH objective (6.5 s.u.) and no exceedances of the
instantaneous maximum (8.5 s.u.).

Conductivity at the riverine sites was low, ranging from 6 to 24 uS/cm during the May
sampling event.

Turbidity measurements ranged from 0.2 to 13.7 NTU. All turbidity measurements were
similarly low except for Site 1S-17-BC, which was at 13.7 NTU (Table 6-1).

August (Summer) General Chemistry Sampling Event

During the August sampling event, water temperatures ranged from 8.4 to 20.0°C and
were variable by site. Riverine dissolved oxygen during the August sampling event
ranged from 7.6 to 10.1 mg/L (80 to 102% saturation), with no measurements falling
below the Basin Plan instantaneous minimum concentration of 7.0 mg/L for COLD and
SPWN. Riverine pH ranged from 6.2 to 8.0 with one exceedance of the Basin Plan
instantaneous minimum pH objective (6.5 s.u.) and no exceedances of the
instantaneous maximum (8.5 s.u.). Measured pH below the Basin Plan instantaneous
minimum occurred at Site IS-3-LRR (6.2 s.u.) (Table 6-1).

Conductivity at the riverine sites was low, ranging from 6 to 28 uS/cm.

During the August sampling event, turbidity measurements were low, ranging from 0.7
to 5.8 NTU.

November (Fall) In situ Water Quality and General Chemistry Sampling Event

Water temperatures during the November sampling event ranged from 3.6 to 11.3 °C.
Riverine dissolved oxygen ranged from 8.4 to 11.5 mg/L (78 to 99% saturation), with no
measurements falling below Basin Plan instantaneous minimum concentration of 7.0
mg/L for COLD and SPWN. Riverine pH ranged from 6.8 to 7.3 during the November
event with no exceedances of the Basin Plan instantaneous minimum pH objective (6.5
s.u.) and no exceedances of the instantaneous maximum (8.5 s.u.) (Table 6-1).
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Conductivity at the riverine sites was low, ranging from 6 to 35 uS/cm during the
November sampling event.

Turbidity at riverine sites was low, ranging from 0.1 to 1.0 NTU.
Late November (Fall-Winter) General Chemistry Sampling Event

Water temperatures during the late November sampling event ranged from 4.4 to 10.0
°C. Riverine dissolved oxygen ranged from 6.1 to 12.4 mg/L (81 to 101% saturation),
with one measurement falling below Basin Plan instantaneous minimum concentration
of 7.0 mg/L for COLD and SPWN. Measured dissolved oxygen below the Basin Plan
instantaneous minimum occurred at Site 1S-9-GCC (6.2 mg/L) (Table 6-1). Riverine pH
ranged from 6.6 to 7.4 during the late November sampling event with no exceedances
of the Basin Plan instantaneous minimum pH objective (6.5 s.u.) and no exceedances
of the instantaneous maximum (8.5 s.u.).

Conductivity at the riverine sites was low, ranging from 7 to 20 uS/cm.

During the late November sampling event, turbidity ranged from 0.1 to 44.6 NTU. All
turbidity measurements were similar except for Site 1S-17-BC, which exhibited 44.6
NTU (Table 6-1).
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Table 6-1. In situ Water Quality for UARP Riverine Sites.

2017 Dissolved
Sample Water pH Dissolved Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) Oxygen (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-9-GCC - - - - - - -
IS-7-SFRR - - - - - - -
IS-8-SFRR - - - - - - -
IS-10-SFSC 217 3.8 7.5 10.0 76 109 1.9
IS-11-SFSC 217 3.1 7.3 9.8 73 9Q 24.6
IS-12-SC 217 3.3 7.2 10.4 77 109 20.4
IS-13-SC 217 5.1 6.7 10.4 82 119 52.8
IS-14-SC 217 5.1 7.0 10.2 80 119 78.7
IS-15-SFAR - - - - - - -
IS-16-SFAR - - - - - - -
IS-17-BC - - - - - - -
IS-18-SFAR 2/8 7.2 6.3 12.2 101 209 59.3
IS-19-SFAR 2/8 6.0 6.1 12.9 104 189 63.9
May (Spring)
IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
IS-4-GC - - - - - - -
IS-5-GC 5/3 3.6 6.5 11.0 83 69 1.3
IS-6-GC 5/2 3.6 5.9 11.0 83 69 0.5
IS-9-GCC 5/2 3.5 5.9 11.3 85 79 1.1
IS-7-SFRR 5/2 5.5 6.8 10.7 84 79 0.5
IS-8-SFRR 5/2 4.9 6.7 11.0 86 69 0.2
IS-10-SFSC 5/1 4.8 6.8 10.7 83 9Q 1.1
IS-11-SFSC 5/1 8.7 7.1 10.2 87 11Q 0.9
IS-12-SC 5/1 6.9 7.0 10.7 88 109 0.7
IS-13-SC 5/8 8.9 7.0 10.8 94 10 1.8
June 2018 29

Final Water Quality Monitoring Report




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

2017 Dissolved
Sample Water pH Dissolved Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) Oxygen (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-14-SC 5/8 8.6 6.5 11.0 93 10 1.3
IS-15-SFAR 5/8 8.7 7.2 11.3 97 18 41
IS-16-SFAR 5/8 9.2 7.3 10.8 94 16 5.4
IS-17-BC 5/8 10.4 6.8 10.0 90 24 13.7
IS-18-SFAR 5/3 11.2 7.2 11.1 101 23Q 25
IS-19-SFAR 5/3 9.0 7.0 10.7 96 109 1.2
August (Summer)
IS-1-RR 8/9 17.0 7.2 7.8 80 9Q 0.9
IS-2-LRR 8/9 19.7 6.8 7.6 83 9Q 0.9
IS-3-LRR 8/2 20.0 6.2 7.5 82 9Q 2.1
IS-4-GC 8/17 10.8 6.5 9.0 81 6 0.8
IS-5-GC 8/16 15.2 7.1 8.5 84 8 0.6
IS-6-GC 8/17 15.8 6.5 8.4 84 7 0.7
IS-9-GCC 8/17 15.4 6.7 8.5 85 6 0.9
IS-7-SFRR 8/17 14.9 7.1 8.7 86 7 0.7
IS-8-SFRR 8/17 15.2 7.2 8.6 86 7 0.6
IS-10-SFSC 8/10 7.8 7.8 10.1 85 8% 2.0
IS-11-SFSC 8/15 19.5 7.7 8.0 87 14Q 1.0
IS-12-SC 8/16 8.4 6.9 10.0 86 7 2.6
IS-13-SC 8/15 15.4 6.7 9.1 91 139 1.1
IS-14-SC 8/15 10.5 7.2 10.1 91 119 1.2
IS-15-SFAR - - - - - - -
IS-16-SFAR - - - - - - -
IS-17-BC 8/14 18.6 8.0 8.5 91 229 5.8
IS-18-SFAR 8/16 19.7 7.3 9.4 102 28 0.7
IS-19-SFAR 8/21 13.7 7.3 10.0 96 169 1.6
November (Fall)
IS-1-RR 11/1 8.9 6.8 8.4 72 9 0.4
IS-2-LRR 11/1 8.8 7.0 9.3 80 6 0.2
IS-3-LRR 11/1 10.0 6.8 8.6 76 6 0.2
IS-4-GC 11/2 10.0 6.8 9.2 82 6 0.5
IS-5-GC 11/2 6.8 6.9 10.3 84 6 0.5
IS-6-GC 11/2 3.6 6.8 9.6 82 8 0.4
IS-9-GCC 11/7 7.6 6.7 9.6 80 9 0.5
IS-7-SFRR 11/7 4.3 7.3 11.3 87 14 0.4
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2017 Dissolved
Sample Water pH Dissolved Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) Oxygen (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-8-SFRR 11/7 4.9 7.1 11.2 88 11 0.3
IS-10-SFSC 11/7 8.4 6.7 9.3 84 8 1.0
IS-11-SFSC 11/8 5.1 7.3 11.3 89 11 0.1
IS-12-SC 11/8 9.1 7.0 9.8 85 9 0.1
IS-13-SC - - - - - - -
IS-14-SC - - - - - - -
IS-15-SFAR 11/6 3.9 7.6 11.2 97 35 0.6
IS-16-SFAR 11/6 9.8 7.3 11.5 101 28 0.6
IS-17-BC - - - - - - -
IS-18-SFAR 11/6 11.3 7.3 10.9 99 17 0.9
IS-19-SFAR 11/7 10.7 7.2 10.8 98 16 0.8
Late November (Fall-Winter)

IS-1-RR - - - - - - -
IS-2-LRR - - - - - - -
IS-3-LRR - - - - - - -
IS-4-GC 11/16 6.6 6.9 9.9 81 7 0.7
IS-5-GC 11/20 4.5 6.8 10.9 84 9 0.1
IS-6-GC 11/20 4.4 6.6 10.9 84 9 0.3
IS-9-GCC 11/16 6.7 6.9 6.1 82 9 0.8
IS-7-SFRR 11/20 4.7 7.1 11.0 85 11 0.1
IS-8-SFRR 11/20 4.8 6.8 10.0 86 10 0.0
IS-10-SFSC 11/16 8.4 6.9 9.7 82 8 0.9
IS-11-SFSC 11/20 6.0 7.2 10.8 87 13 0.1
IS-12-SC 11/20 8.5 7.0 9.9 85 10 0.2
IS-13-SC - - - - - - -

IS-14-SC - - - - - - -
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2017 Dissolved
Sample Water pH Dissolved Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) Oxygen (mg/L) (% sat) (uS/cm) Turbidity (NTU)
I1S-15-SFAR 11/28 5.3 7.3 12.4 98 23 1.1
I1S-16-SFAR 11/28 8.1 71 10.8 91 15 5.7
IS-17-BC 11/28 9.5 71 10.5 92 20 44.6
I1S-18-SFAR 11/29 9.5 7.4 11.3 99 18 4.7
I1S-19-SFAR 11/27 10.0 7.2 11.4 101 16 1.3
°C = degrees Celsius
s.u. = standard unit of pH
mg/L = milligrams per liter
% sat = percent saturation
uS/cm = microsiemens per centimeter

NTU = Nephelometric Turbidity Unit
“~“indicates that data were not collected due to site inaccessibility. See also Table 4.5.

“Q” Data that are designated as “qualified” because the post-sampling calibration check measurement quality objective (MQO) for acceptability was not met
(see Appendix F).
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6.1.2. Reservoir Sites

In situ water quality data for selected UARP reservoir sites are presented in Figures 6-1
through 6-4 as representative of vertical profiles at other 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 both in situ sampling events and general chemistry
sampling events in 2017, consistent with the Monitoring Plan (SMUD 2016).

May (Spring) In situ Water Quality and General Chemistry Sampling Event

During the May sampling event, thermal stratification was apparent in Union Valley and
Ice House reservoirs, with a relatively compact, shallow thermocline located between
roughly 2 and 10 m depth, and a gradual, deeper thermocline in the smaller Brush
Creek Reservoir (Figure 6-1). Surface water temperatures ranged from 11.1° to 15.6°C
and bottom water temperatures were lower, ranging 4.6° to 10.0°C. In Union Valley and
Ice House reservoirs, pH and turbidity were generally consistent with depth, suggesting
well-mixed water columns that had only recently begun to stratify due to increasing
surface water temperatures. Dissolved oxygen concentrations increased slightly with
depth, likely due to increasing solubility at lower water temperatures. Dissolved oxygen
concentrations were above 8 mg/L at all reservoir sites in May, above 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 5.9 to 7.6 s.u., with several values below the Basin Plan instantaneous
minimum pH objective (6.5 s.u.). There were no exceedances of the instantaneous
maximum pH objective (8.5 s.u.). Turbidity levels were very low (less than or equal to 2
NTU), with the exception of waters near the bottom of Brush Creek Reservoir where
turbidity increased to approximately 7 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 Brush Creek Reservoir sites R-IS-8-UVR (top) and R-1S-20-BC (bottom) during May
(Spring) 2017. These plots are also repeated in Appendix B.
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August (Summer) General Chemistry Sampling Event

During the August sampling event, seasonal thermal stratification was apparent in the
deeper reservoirs (i.e., Union Valley, Ice House, Loon Lake), with broad thermoclines
located between roughly 5 and 20 m depth (Figure 6-2). There was less variation in
water temperatures in the smaller reservoirs; exceptions include shallow, daily
thermoclines in surface waters at Junction Reservoir (Appendix B, Figure B-11) and
Slab Creek Reservoir (Appendix B, Figures B-12 and B-13) and decreasing
temperatures in the bottom waters of Brush Creek Reservoir (Figure 6-2) and Buck
Island Reservoir (Appendix B, Figure B-5). Overall, surface water temperatures ranged
from 22.7° to 11.3°C, with lower temperatures in bottom waters ranging from 15.6° to
6.1°C. pH and turbidity were generally consistent with depth, while dissolved oxygen
varied somewhat depending on the reservoir. For example, in Ice House Reservoir,
dissolved oxygen increased slightly (0.5-1 mg/L) mid-water column (Figure 6-2),
suggesting the possibility of photosynthetic activity and associated dissolved oxygen
production in the metalimnion. Dissolved oxygen concentrations were above 7 mg/L at
UARP reservoir sites in August, which is above the Basin Plan instantaneous minimum
concentration of 7.0 mg/L for COLD and SPAWN designated beneficial uses. Brush
Creek Reservoir was the exception, where dissolved oxygen concentrations decreased
through the thermocline to a minimum of approximately 2 mg/L in near the reservoir
bottom (Figure 6-2). pH values exhibited some variation among reservoirs and with
depth, ranging from 5.9 to 8.4 s.u.,, with several values below the Basin Plan
instantaneous minimum pH objective (6.5 s.u.) and no values above the instantaneous
maximum pH objective (8.5 s.u.). Turbidity levels were very low (less than or equal to 2
NTU), with the exception of waters near the bottom of Loon Lake (Appendix B, Figure
B-7), Slab Creek Reservoir (Appendix B, Figure B-12), and Brush Creek Reservoir
(Figure 6-2), where turbidity increased slightly to 6.5, 7.4 and 7.5 NTU, respectively.
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Figure 6-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
and Brush Creek Reservoir sites R-1S-9-IHR (top) and R-1S-20-BC (bottom) during August
(Summer) 2017.
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October/November (Fall) In situ and General Chemistry Sampling Event

During the October/November sampling event, surface water temperatures ranged from
9.8° to 17.0°C and bottom water temperatures ranged from 6.6° to 15.3°C. All sites
exhibited little to no variation in water temperature with depth, indicating that the
reservoirs were generally well mixed (Figure 6-3). Exceptions included Site R-1S-8-UVR,
which exhibited a broad, deep thermocline between 40 and 70 m (Appendix B, Figure
B-18), and Site R-IS-11-IHR, which exhibited a compact thermocline between 19 and 21
m (Appendix B, Figure B-20). Dissolved oxygen, pH, and turbidity at reservoir sites were
generally consistent with depth. Dissolved oxygen concentrations were above the Basin
Plan instantaneous minimum concentration of 7.0 mg/L for COLD and SPAWN
designated beneficial uses, with the exception of Site R-IS-11-IHR where dissolved
oxygen reached 5.9 mg/L at the approximate location of the thermocline (20 m) and
continued to decrease towards the bottom of the reservoir (Appendix B, Figure B-20).
pH values exhibited little variation with depth, with only Junction Reservoir (R-IS-12-JR)
having values below the Basin Plan instantaneous minimum pH objective (6.5 s.u.)
throughout the water column (Appendix B, Figure B-20). There were no exceedances of
the instantaneous maximum pH objective (8.5 s.u.). Turbidity levels were very low (less
than or equal to 3 NTU).
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Figure 6-3. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake and Slab
Creek Reservoir sites R-IS-2-LL (top) and R-IS-15-SC (bottom) during October/November (Fall)
2017.
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Late November (Fall-Winter) General Chemistry Sampling Event

During the late November sampling event, surface water temperatures ranged from
13.5° to 5.7°C and bottom water temperatures ranged from 12.7° to 4.4°C. All sites
exhibited little to no variation in water temperature with depth indicating that these sites
were fully mixed. Similar to the October/November (Fall) sampling results, exceptions
included Site R-1S-8-UVR, which exhibited a broad, deep thermocline between 63 and
69 m, and Site R-IS-11-IHR, which possessed a shallow thermocline between 23 and
26 m (Figure 6-4). Dissolved oxygen, pH, and turbidity at all waterbodies were generally
consistent with depth. Dissolved oxygen concentrations were above 8 mg/L at all
reservoir sites during the late November sampling event, above the Basin Plan
instantaneous minimum concentration of 7.0 mg/L for COLD and SPAWN designated
beneficial uses. There were two exceptions: Site R-IS-8-UVR, with dissolved oxygen
concentrations that decreased from 7.1 to 5.8 mg/L at the approximate location of the
thermocline (63-69 m) and then increased again to 7.3 mg/L by the bottom of the
reservoir; and Site R-I1S-11-IHR, with dissolved oxygen concentrations that decreased
from 6.3 to 2.8 mg/L at the approximate location of the thermocline (23-26 m) and
further decreased toward the bottom of the reservoir. pH values exhibited little variation
among reservoirs and with depth, ranging from 5.8 to 7.1 s.u., with sites R-I1S-8-UVR
and R-IS-11-IHR possessing several values below the Basin Plan instantaneous
minimum pH objective (6.5 s.u.) at the approximate location of thermocline for each
reservoir. There were no exceedances of the instantaneous maximum pH objective (8.5
s.u.).

Turbidity levels were very low (less than or equal to 3 NTU), with the exception of
waters near the bottom of a shallow (~6 m depth) site in Loon Lake (Appendix B, Figure
B-22), throughout the water column in Brush Creek Reservoir (Appendix B, Figure B-
29), and mid-water column in Slab Creek Reservoir (Appendix B, Figure B-28). The
relatively higher turbidity levels throughout the Brush Creek Reservoir water column
ranged from 31.4 to 62.9 NTU and were likely indicative of a recent rain event in the
area of the King Fire. The higher turbidity levels at the shallow (~10 m depth) Site R-IS-
14-SC occurred throughout the water column, ranging from 13.8 to 20.7 NTU and may
have been due to re-suspension of shallow bottom sediments. In contrast, the discrete
increase in turbidity at 13 m at the deeper Site R-IS-15-SC suggests the presence of a
turbidity plume, potentially from riverine input, which was not yet mixed within the larger
water column.
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Figure 6-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir and Ice House Reservoir sites R-IS-8-UVRR and R-1S-11-IHR during late November 2017.
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6.2. GENERAL CHEMISTRY

6.2.1. In situ Parameters

In situ water quality parameters measured during the 2017 May (Spring), August
(Summer), October/November (Fall), and Late November (Fall-Winter) general
chemistry sampling events are discussed in Section 6.1.

6.2.2. Chemical Constituents

General chemistry data for UARP riverine and reservoir sites are presented in Appendix
C, Tables C-1 through C-8. Water quality standards are presented in Table 5-2, with
equations for hardness-dependent water quality standards presented in Table 5-3. In
general, suspended and dissolved solids, 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, such that acute and chronic
hardness-dependent criteria for associated metals were also low and exceedances
occasionally occurred. In the case of dissolved silver, the hardness-based criterion was
below the MDL. 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%). The sections below provide a summary of general chemistry samples that
exceeded one or more water quality standards. Exceedances of water quality standards
observed during 2017 UARP riverine and reservoir sampling events are summarized in
Tables 6-2 and 6-3, respectively.

Not all sites were able to be sampled in 2017. Refer to Tables 4-3 and 4-5 for
explanations regarding chemistry sites that could not be sampled.

6.2.3. Riverine Sites

May (Spring) Sampling Event

During the May (Spring) sampling event, 11 of 15 sites had no exceedances of water
quality standards. Exceedances occurred at four sites (1S-10-SFSC, 1S-11-SFSC, 1S-12-
SC, I1S-17-BC) for total silver, total iron, and/or manganese (Table 6-2).

General chemistry data for the May (Spring) UARP riverine sites are presented in
Appendix C, Table C-1. Hardness-dependent acute and chronic NRWQC for metals are
presented in Appendix C, Table C-9.
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August (Summer) Sampling Event

During the August (Summer) sampling event, 14 of 17 sites had no exceedances of
water quality standards. Exceedances occurred at three sites (I1S-3-LRR, 1S-6-GC, |IS-
18-SFAR) for dissolved silver (Table 6-2).

General chemistry data for August (Summer) UARP riverine sites are presented in
Appendix C, Table C-2. Hardness-dependent acute and chronic NRWQC for metals are
presented in Table Appendix C, C-10.

November (Fall) Sampling Event

During the November (Fall) sampling event, nine of 16 sites had no exceedances of
water quality standards. Exceedances occurred at seven sites (IS-2-LRR, 1S-9-GCC, IS-
7-SFRR, IS-8-SFRR, 1S-10-SFSC, I1S-11-SFSC, 1S-19-SFAR) for total silver, dissolved
silver, total iron, and/or manganese (Table 6-2).

General chemistry data for November (Fall) UARP riverine sites are presented in
Appendix C, Table C-3. Hardness-dependent acute and chronic NRWQC for metals are
presented in Table Appendix C, C-11.

Late-November (Fall-Winter) Sampling Event

During the November (Fall-Winter) sampling event, 10 of 14 sites had no exceedances
of water quality standards. Exceedances occurred at four sites (1S-4-GC, 1S-10-SFSC,
IS-16-SFAR, 1S-17-BC) for total aluminum, total cadmium, dissolved cadmium, total
copper, total iron, manganese, total zinc, and/or dissolved zinc (Table 6-2).

General chemistry data for Late November (Fall-Winter) UARP riverine sites are
presented in Appendix C, Table C-4. Hardness-dependent acute and chronic NRWQC
for metals are presented in Appendix C, Table C-12.
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Table 6-2. 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 (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)’ (ug/L) (ug/L) (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 -~ - -- -- -- - - 0.2823.4 - -
IS-6-GC -- -- -- -- - - - 0.152:34 - -
IS-18-SFAR - -- - - - - - 0.17239 - -
November (Fall)

IS-2-LRR - - -- -- - - 0.07¢ 0.2623. - -
IS-7-SFRR -- -- -- -- -- - 0.184 - - -
IS-8-SFRR -- -- -- -- -- - 0.244 - - -
IS-9-GCC -- -- -- -- -- - 0.34¢ - - -
IS-10-SFSC -- -- -- -- 390 160 0.23¢ - - -
IS-11-SFSC - - - - - - 0.12/ - - -
IS-19-SFAR -- -- -- -- -- - 0.16¢ - - -
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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)

IS-4-GC -- 0.27 0.14" 2.66FB -- -- -- -- 23.6 17.81
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

2Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute and/or chronic criteria (USEPA 2017) (Appendix C, Tables C-9
through C-12)

3Dissolved fraction is greater than total fraction, which may be a result of reporting near the detection limit 'Result 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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6.2.4. Reservoir Sites

May (Spring) Sampling Event

During the May (Spring) sampling event, there were no exceedances of water quality
standards at nine of the 10 sites. Thermal stratification occurred at sites R-I1S-11-IHR
and R-IS-8-UVR. There were exceedances at of total aluminum, total iron, and
manganese at Site R-I1S-8-UVR-BOT (suffix “BOT” indicates a sample taken near the
reservoir bottom) (Table 6-3).

General chemistry data for May (Spring) UARP reservoir sites are presented in
Appendix C, Table C-5. Hardness-dependent acute and chronic NRWQC for metals are
presented in Appendix C, Table C-13.

August (Summer) Sampling Event

During the August (Summer) sampling event, there were no exceedances of water
quality standards at 22 of 31 sites. Thermal stratification occurred at all sites except for
sites R-IS-18-RR, R-IS-4-BC, R-IS-7-UVR, R-1S-6-UVR, and R-IS-13-CR. Exceedances
occurred at nine sites, as summarized in Table 6-3.

General chemistry data for August (Summer) UARP reservoir sites are presented in
Appendix C, Table C-6. Hardness-dependent acute and chronic NRWQC for metals are
presented in Appendix C, Table C-14.

October-November (Fall) Sampling Event

During the October-November (Fall) sampling event, 15 of 19 sites had no exceedances
of water quality standards. Thermal stratification occurred at sites R-IS-11-IHR and R-
IS-8-UVR. Exceedances occurred at four sites, as summarized in Table 6-3.

General chemistry data for October-November (Fall) UARP reservoir sites are
presented in Appendix C, Table C-7. Hardness-dependent acute and chronic NRWQC
for metals are presented in Appendix C, Table C-15.
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Late-November (Fall-Winter) Sampling Event

During the November (Fall-Winter) sampling event, there were no exceedances of water
quality standards at 13 of 17 sites. Thermal stratification occurred at sites R-1S-11-IHR
and R-I1S-8-UVR. Exceedances occurred at four sites, as summarized in Table 6-3.

General chemistry data for November (Fall-Winter) UARP reservoir sites are presented
in Appendix C, Table C-8. Hardness-dependent acute and chronic NRWQC for metals
are presented in Appendix C, Table C-16.
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Table 6-3. 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 (ugl/L) (ug/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (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 | - | .6 - - -
August (Summer)
R-1S-1-LL-BOT - - 1.09 510 - - - - - -
R-1S-9-IHR-BOT - - 2.1 - - - - - - -
R-1S-14-SC-SUR - - - - - - - - 0.28%3/ -
R-IS-14-SC-BOT - - 1.35 - - - -- -- 0.25%3/ -
R-IS-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 -- 0.28%3! 17.3
R-1S-20-BR-BOT - - - - - 180 - - - -
October-November (Fall)
R-IS-1-LL-SUR - - - - - - - 0.08’ - -
R-IS-2-LL-SUR - - - - - - - 0.09’ - -
R-1S-11-IHR-
BOT 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) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ng/L) (ug/L)’ (ug/L) (ug/L)
Late-November (Fall-Winter)

R-1S-5-UVR- J
SUR - -- - - - - - 0.11 - -
R-I1S-6-UVR- _ _ _ _ _ _ _ _ 2,3,) _
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

2Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute and/or chronic criteria (USEPA 2017) (Appendix C, Tables C-9
through C-12)

3Dissolved 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
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6.2.5. Trend analysis

Trend analyses identified several analytes that exhibited seasonal, reservoir depth, or
longitudinal flow trends. The most pronounced seasonal trends were observed for total
mercury and total organic carbon (TOC). Total mercury concentrations in surface water
samples were generally low (< 2 ng/L) and were relatively higher during Spring and Fall-
Winter, as compared with Summer and Fall, sampling events (Figure 6-5). The small
relative increases in total mercury in surface waters during Spring and Fall-Winter may
have been due to increased runoff and elevated flows during these seasons, where total
mercury tends to be associated with fine sediments and colloidal materials that also
increase during runoff events. Bottom water total mercury concentrations appeared
somewhat higher during Spring and Summer sampling events, however, there were a
greater number of bottom samples collected during Spring and Summer 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 6-6).

Differences in analyte concentration with depth were observed for dissolved metals
aluminum and zinc. Bottom water samples for both analytes were higher compared to
surface samples at multiple sites and in various seasons throughout the year (Figure 6-
7 and 6-8). Longitudinal flow trends were observed for bicarbonate, copper, total
alkalinity, and total hardness in multiple, but not all, seasons. When observed, the trend
for each analyte was increasing concentration with distance downstream (Figures 6-9
through 6-12).

Figure 6-5. Total mercury results for transect R-1S-9-IHR through 1S-18-SFAR by survey.
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Figure 6-6. Total organic carbon (TOC) results for transect R-IS-5-UVR through 1S-18-SFAR by
survey.

Figure 6-7. Dissolved aluminum results for transect R-IS-5-UVR through 1S-18-SFAR by survey.
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Figure 6-8. Dissolved zinc results for transect R-1IS-5-UVR through 1S-18-SFAR by survey.

Figure 6-9. Bicarbonate as CaCO3 results for transect R-I1S-5-UVR through 1S-18-SFAR by survey.
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Figure 6-10. Dissolved copper results for transect R-1S-9-IHR through 1S-18-SFAR by survey.

Figure 6-11. Total alkalinity results for transect R-IS-5-UVR through 1S-18-SFAR survey.
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Figure 6-12. Total hardness as CaCO3 results for transect R-IS-5-UVR through 1S-18-SFAR by
survey.

6.3. BACTERIA

Instantaneous fecal coliform counts ranged from less than the method detection limit
(MDL) (1.8 most probable number per 100 milliliters [MPN/100 mL]) to 1,600 MPN/100
mL during both the 2017 Independence Day and Labor Day sampling events (Appendix
D, Tables D-1 and D-2). Results less than the MDL were treated as 0.5 x MDL for the
calculation. The lowest geometric mean fecal coliform counts (1.2 MPN/100 mL)
occurred in Loon Lake (Bac-4-LL) during the Labor Day sampling event. The highest
geometric mean fecal coliform count (34.2 MPN/100 mL) occurred in Union Valley
Reservoir (Site Bac-7-UVR) during the Independence Day sampling event. The highest
count was well below the Basin Plan objective of 200 MPN/100 mL, as a geometric
mean of five samples collected over 30 days, for the recreational water contact (REC-1)
designated beneficial use. Further, none of the 2017 samples exceeded the
instantaneous maximum Basin Plan objective of 400 MPN/100 mL. While instantaneous
fecal coliform counts at several sites (e.g., Bac-8-UVR, Bac-9-UVR) were greater in
2017 as compared with the same sites in 2016, counts at other sites (e.g., Bac-14-BCR)
were lower when compared with 2016 results; overall, the 2017 geometric mean fecal
coliform counts were low (1.2 to 34.2 MPN/100 mL) (Table 6-4).

Instantaneous Escherichia coli counts ranged from less than the MDL (1 MPN/100 mL)
to 435.2 MPN/100 mL during the 2017 Independence Day and Labor Day sampling
events (Appendix D, Tables D-1 and D-2). Instantaneous E. coli counts at several sites
(e.g., BAC-7-UVR, BAC-13-IHR) were greater in 2017 as compared with the same sites
in 2016, though overall, the 2017 geometric mean E. coli counts were low (0.6 to 18.1
MPN/100 ML) (Table 6-4). Results less than the MDL were treated as 0.5 x MDL for the
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calculation. The lowest geometric mean E. coli count (0.5 MPN/100 mL) occurred in
Loon Lake (Bac-4-LL) during the Labor Day sampling event, while the highest geometric
mean E. coli count (18.1 MPN/100 mL) occurred in Union Valley Reservoir (Site Bac-7-
UVR) during the Independence Day sampling event. There is no Basin Plan numeric
objective for E. coli.

Table 6-4. Bacteria Counts for UARP Reservoir Sites.

Fecal coliform geometric mean 12 E. coli geometric mean
Site ID (MPN/100 mL) (MPN/100 mL)
Independence Day

Bac-5-GCR 3.5 2.6
Bac-6-GCR 2.8 3.1
Bac-7-UVR 34.2 18.1
Bac-8-UVR 26.6 8.2

Bac-9-UVR 28.1 13.0
Bac-10-UVR 29 27
Bac-11-JR 24.8 16.1
Bac-12-IHR 1.9 1.1

Bac-13-IHR 25.3 11.0
Bac-14-BCR 1.7 1.1

Bac-15-SCR 18.1 18.0

Labor Day

Bac-1-Bl 4.2 3.3
Bac-2-Bl 1.5 1.3
Bac-3-LL 1.9 1.1
Bac-4-LL 1.2 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.

2 The Basin Plan REC-1 water quality objective is 200 MPN/100 mL expressed as the geometric mean of five

samples collected over 30 days.

7.0 CONCLUSIONS

Based on 2017 in situ monitoring results, riverine water quality in the UARP study area
consistently met Basin Plan water quality objectives for dissolved oxygen and turbidity.
There was one instance of dissolved oxygen measured below the Basin Plan
instantaneous minimum objective (7.0 mg/L) for COLD and SPWN, which occurred
during the late November (Fall-Winter) sampling event. There were three instances of
pH measured below the Basin Plan instantaneous minimum objective (6.5 s.u.), fewer
than measured during 2016. The occasionally low pH values may be due to low
buffering capacity characteristic of headwater reaches in granitic watersheds. There
were no instances of pH measured above the Basin Plan instantaneous maximum
objective (8.5 s.u.).

Reservoir water quality was also generally good, with occasional values measured
below the Basin Plan instantaneous minimum objectives for dissolved oxygen (5 mg/L)
in summer, fall, and late-fall months in the bottom waters of stratified reservoirs (i.e., Ice
House Reservoir, Brush Creek Reservoir). The latter result is not uncommon for deep
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waterbodies that have been thermally stratified for several months. There were several
instances of pH measured below the Basin Plan instantaneous minimum objective (6.5
s.u.) in surface and bottom waters, which, similar to the riverine pH results, may be due
to low buffering capacity characteristic of headwater reaches in granitic watersheds.
There were no instances of pH measured above the Basin Plan instantaneous
maximum objective (8.5 s.u.). There were several instances of elevated turbidity,
however measured levels would not be expected to cause nuisance or adversely affect
beneficial uses.

Sampling results for 2017 also indicated no exceedances of the fecal coliform Basin
Plan objective of 200 MPN/100 mL (geometric mean of five samples collected over 30
days) or the instantaneous maximum Basin Plan objective of 400 MPN/100 mL.

Despite occasional low dissolved oxygen and pH measurements, and some instances
of elevated turbidity, 2017 monitoring results indicate that overall, surface waters of the
UARP study area support designated beneficial uses, including COLD, SPWN, and
REC-1.

The 2017 general chemistry monitoring results indicate that riverine and reservoir water
quality in the UARP study area meet 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. Across a total of 2,693 analyte records for riverine samples, there were 29
instances of exceedances (1%); all were trace elements and there was no seasonal or
spatial pattern with respect to exceedances. Across a total of 3,368 analyte records for
reservoir samples, there were 31 instances of exceedances (0.9%); all were trace
elements and there was no seasonal or spatial pattern with respect to exceedances.
Hardness was very low (< 17 mg/L) across all seasons and at all sites, such that acute
and chronic hardness-dependent criteria were also very low (below the MDL for total
and dissolved silver) and thus more easily exceeded by even low concentrations of
trace elements. Overall, the 2017 general chemistry monitoring results indicate no
particular analytes of concern for the UARP study area.
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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 — May (Spring) In situ and General Chemistry Surve)

S.

2017 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)
Union Valley Reservoir
surface 12.7 9.7 91 119 6.9 0.5
1 121 9.8 91 11Q 6.9 0.6
2 11.7 9.8 90 109 6.9 0.6
3 10.4 10.0 89 109 6.9 0.6
4 9.1 10.2 88 9a 6.9 0.6
5 8.8 10.3 88 8a 6.8 0.6
6 8.5 10.3 88 11Q 6.8 0.6
7 8.1 10.4 88 8a 7.0 0.7
8 7.9 10.4 87 79 7.0 0.6
9 7.2 10.5 87 79 7.0 0.6
R-1S-5- 10 7.0 10.5 87 79 7.0 0.6
UVR 510 11 6.9 105 87 70 7.0 05 4.9
12 6.8 10.5 86 79 7.0 0.6
13 6.7 10.6 86 79 7.0 0.6
14 6.6 10.6 86 79 7.0 0.6
15 5.9 10.6 85 79 7.1 0.6
16 5.7 10.6 84 9Q 7.0 0.7
17 5.6 10.6 85 9Q 6.9 0.7
18 5.5 10.6 84 62 7.0 0.7
19 55 10.6 84 6Q 7.0 0.7
20 55 10.6 84 6Q 7.0 0.7
21 5.5 10.6 84 79 7.0 0.7
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 134 8.9 85 159 7.2 0.9
1 12.8 9.6 91 139 7.1 0.6
2 11.5 10.0 89 11Q 7.1 0.8
3 10.0 10.1 89 109 7.1 0.8
4 9.1 10.3 89 109 7.0 0.7
5 8.8 104 89 109 7.0 0.7
6 8.5 10.5 89 9Q 7.0 0.7
7 8.2 10.5 88 9Q 7.0 0.8
8 7.4 10.5 87 8Q 7.0 0.8
9 6.9 10.5 86 8Q 7.0 0.8
10 6.8 10.5 85 11Q 7.0 0.7
11 6.4 10.5 85 11Q 7.0 0.7
12 6.4 10.6 85 8Q 7.0 0.6
13 6.3 10.4 84 8Q 7.0 0.7
R-I1S-6- 14 6.2 10.4 84 8a 7.0 0.8
UVR 510 15 6.0 104 84 82 7.0 0.9 52
16 6.0 10.4 83 8Q 7.0 0.8
17 5.9 10.4 83 79 7.0 0.7
18 5.7 10.4 83 79 7.0 0.7
19 5.7 104 82 79 7.0 0.7
20 5.6 10.3 82 79 7.0 0.7
21 5.6 10.3 82 79 7.0 0.8
22 5.5 10.3 82 8a 7.0 0.8
23 5.4 10.3 82 109 6.9 0.7
24 54 10.3 82 79 7.0 0.7
25 5.3 10.3 81 8Q 7.0 0.7
26 5.3 10.3 81 8Q 7.0 0.7
27 5.3 10.2 81 8a 7.0 0.7
28 5.2 10.2 80 8a 6.9 0.7
29 5.2 10.2 80 8Q 6.9 0.7
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2017 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)
30 5.1 10.2 80 8Q 6.9 0.7
31 5.0 10.2 80 8a 6.9 0.6
32 5.0 10.1 79 8a 6.9 0.6
R-I1S-6- 33 5.0 10.1 79 8Q 6.9 0.7
UVR 5/10 34 4.9 10.1 79 8Q 6.9 0.7 52
35 4.9 101 79 109 6.9 0.7
36 4.9 10.0 78 8Q 6.9 0.7
37 4.9 10.0 78 8Q 6.9 0.7
surface 14.7 8.9 88 129 6.6 1.2
1 12.3 9.7 91 11Q 7.2 0.7
2 11.6 9.8 92 109 7.2 0.6
3 10.9 10.1 91 109 7.2 0.7
4 9.8 10.2 90 9Q 7.2 0.8
5 9.6 10.3 90 9Q 7.2 0.7
6 8.1 10.4 89 8a 7.1 0.7
7 7.4 10.5 87 11Q 7.2 0.7
8 7.2 10.6 87 79 7.1 0.7
9 7.1 10.5 87 79 7.1 0.8
R-1S-7- 10 7.0 10.5 86 8a 7.1 0.7
UVR 510 1 6.7 105 86 73 71 0.7 6.7
12 6.5 10.5 86 79 7.1 0.6
13 6.2 10.6 85 79 7.1 0.7
14 6.1 10.5 85 79 7.1 0.6
15 6.0 10.5 84 79 7.1 0.6
16 5.8 10.5 84 79 7.0 0.6
17 5.7 10.5 84 79 7.0 0.7
18 5.6 10.5 83 109 7.0 0.6
19 5.4 10.6 84 79 7.1 0.6
20 5.4 10.4 83 79 7.1 0.7
21 5.4 10.5 83 79 7.1 0.6
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2017 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)
22 5.3 10.5 83 79 7.1 0.6
23 5.3 10.4 82 79 7.1 0.6
24 5.3 10.4 82 79 7.1 0.7
25 5.2 10.4 82 79 7.1 0.7
26 5.2 10.3 82 79 7.1 0.7
27 5.2 104 82 79 7.1 0.6
28 5.2 104 82 79 7.0 0.7
29 5.2 10.4 81 109 7.0 0.7
30 5.2 10.4 81 109 6.9 0.7
31 5.2 10.3 81 8Q 7.0 0.7
32 5.1 10.3 81 8Q 7.0 0.7
R-IS-7- 33 5.1 10.3 81 8a 7.0 0.6
UVR 510 34 5.1 10.3 81 8Q 6.9 0.7 6.7
35 5.0 10.2 80 8Q 7.0 0.7
36 5.0 10.2 80 8a 6.9 0.7
37 5.0 10.2 80 8a 6.9 0.7
38 5.0 10.2 79 8a 6.9 0.7
39 4.9 10.1 79 8a 6.9 0.7
40 4.9 10.1 79 8a 6.9 0.6
41 4.9 10.1 79 11Q 6.9 0.6
42 4.9 10.1 79 109 7.0 0.6
43 1.8 10.0 78 8Q 7.0 0.7
44 4.8 10.0 78 8a 6.9 0.6
45 4.8 10.0 78 9Q 6.9 0.6
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 12.3 9.8 91 11 71 1.0
1 12.2 9.2 91 11 7.1 1.0
2 121 9.8 91 11 7.1 1.0
3 11.7 9.9 91 10 7.1 1.0
4 11.5 9.9 91 10 7.1 1.1
5 11.2 9.9 90 10 7.1 1.1
6 9.5 10.1 89 12 7.1 1.1
7 8.7 10.5 89 8 7.1 1.1
8 8.0 10.6 89 8 7.1 1.1
9 7.5 10.7 89 8 7.0 1.1
10 7.3 10.7 89 8 7.0 1.1
11 7.1 10.7 88 8 7.0 1.1
12 7.0 10.7 88 8 7.0 1.2
13 6.7 10.6 87 8 7.0 1.1
R-IS-8- 14 6.3 10.7 86 11 7.0 1.1
UVR 511 15 6.1 10.7 86 8 7.0 0.8 55
16 6.0 10.5 84 8 7.0 0.9
17 6.0 10.4 84 8 7.0 0.9
18 5.9 10.4 83 8 7.0 1.0
19 5.9 104 83 8 6.9 0.9
20 5.8 104 83 8 6.9 1.0
21 5.8 10.3 83 8 7.0 1.0
22 5.8 10.3 82 8 6.9 1.0
23 5.7 10.3 82 8 6.9 1.0
24 5.6 10.3 82 8 6.9 0.9
25 5.6 10.3 82 8 6.9 0.9
26 5.5 10.3 82 11 7.0 1.0
27 5.5 10.3 81 8 6.9 1.0
28 5.5 10.2 81 8 6.9 1.0
29 5.5 10.2 81 8 6.9 1.0
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2017 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)
30 5.4 10.2 81 8 7.0 0.9
31 5.3 10.2 81 8 6.9 0.9
32 5.3 10.2 80 8 6.9 0.9
33 5.3 10.2 80 8 6.9 1.0
34 5.2 10.2 80 8 6.9 0.1
35 5.2 10.2 80 8 6.9 1.0
36 5.2 10.2 80 8 6.9 1.0
37 5.2 10.2 80 10 6.8 1.0
38 5.2 10.2 80 8 6.8 0.9
39 5.2 10.1 80 8 6.7 1.0
40 5.1 10.1 80 8 6.7 1.0
41 5.1 10.1 79 8 6.8 1.0
42 5.1 10.1 79 8 6.8 1.0
43 5.1 10.1 79 8 6.8 0.9
R-IS-8- 44 5.1 10.1 79 8 6.8 1.1
UVR o1 45 5.0 10.1 79 8 6.8 11 55
46 5.0 10.1 79 8 6.8 1.0
47 5.0 10.1 79 8 6.8 1.0
48 5.0 10.0 79 8 6.8 1.1
49 5.0 10.0 78 8 6.8 1.0
50 4.9 10.1 79 10 6.8 1.0
51 4.9 10.0 78 8 6.8 1.0
52 4.9 10.0 78 8 6.8 1.0
53 4.9 10.0 78 8 6.8 1.0
54 4.8 10.0 78 8 6.8 0.9
55 4.8 10.0 78 8 6.8 1.0
56 4.8 10.0 77 8 6.7 1.0
57 4.8 9.9 77 8 6.7 1.0
58 4.8 9.9 77 8 6.8 1.0
59 4.7 9.9 77 8 6.8 1.0
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
60 4.7 9.9 77 8 6.8 1.0
61 4.7 9.9 77 8 6.8 1.0
62 4.7 9.9 77 11 6.7 1.0
63 4.7 9.9 77 8 6.8 1.0
64 4.7 9.8 77 8 6.8 1.1
65 4.7 9.8 76 8 6.8 1.1
66 4.7 9.8 76 8 6.8 1.1
67 4.7 9.8 76 8 6.8 1.1
68 4.7 9.8 76 8 6.8 1.1
69 4.7 9.8 76 8 6.8 1.1
70 4.7 9.8 76 8 6.8 1.1
71 4.7 9.8 76 8 6.9 1.2
72 4.7 9.8 76 8 6.8 1.1
73 4.7 9.8 75 8 6.8 1.1
R-IS-8- 74 4.7 9.8 76 8 6.8 1.1
UVR 511 75 47 9.7 76 11 6.7 11 5.5
76 4.7 9.7 76 8 6.7 1.1
77 4.7 9.7 76 8 6.7 1.3
78 4.7 9.7 75 8 6.6 1.2
79 4.7 9.7 75 8 6.5 1.3
80 4.7 9.7 75 8 6.5 1.3
81 4.6 9.7 75 8 6.5 1.3
82 4.6 9.7 75 8 6.5 1.3
83 4.6 9.6 75 8 6.4 1.3
84 4.6 9.6 75 8 6.4 14
85 4.6 9.6 75 8 6.1 14
86 4.6 9.6 74 8 6.2 1.4
87 4.6 9.6 75 8 5.9 1.4
88 4.6 7.6 74 8 6.0 1.5
89 4.6 9.6 74 8 6.1 1.5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
90 4.6 9.6 74 8 6.2 1.6

RIS 5111 o1 46 9.6 74 8 6.2 17 5.5
92 4.6 9.5 74 8 6.1 1.7

Ice House Reservoir

surface 111 9.1 83 11 7.4 1.1
1 10.9 9.6 87 10 7.3 1.2
2 9.9 9.7 86 9 7.2 1.2
3 8.7 10.1 86 8 7.2 1.2
4 7.3 10.3 85 7 7.2 1.2
5 7.1 10.3 85 7 7.1 1.2
6 6.1 10.5 84 7 7.1 1.5
7 5.7 10.5 84 7 7.1 1.3
8 5.7 10.6 84 7 7.1 1.3
9 5.5 10.6 84 7 7.1 1.3
10 5.3 10.6 84 7 7.1 1.3
11 5.2 10.6 83 7 7.0 1.3
R-1S-9- 12 5.1 10.6 83 7 6.9 1.4

IHR 59 13 5.0 10.6 83 7 7.0 1.7 4.6
14 5.0 10.6 83 7 7.0 1.5
15 4.9 10.6 83 7 7.0 1.5
16 4.8 10.6 82 7 7.0 1.5
17 4.8 10.6 82 8 6.9 1.5
18 4.7 10.5 82 8 7.0 1.4
19 4.7 10.4 81 8 7.0 1.4
20 4.7 104 81 8 7.0 1.3
21 4.7 10.3 80 8 7.0 1.3
22 4.7 10.3 80 8 6.9 1.3
23 4.7 10.3 80 9 7.0 1.4
24 4.7 10.2 79 9 7.0 1.3
25 4.7 10.2 79 9 7.0 1.3
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 11.6 9.0 83 11 7.3 1.4
1 11.5 9.5 87 11 7.2 1.3
2 10.9 9.7 88 10 7.2 1.3
3 10.5 9.8 88 10 7.1 1.4
4 9.4 9.9 86 9 7.1 1.3
5 9.0 101 87 8 7.1 1.4
6 8.8 10.1 87 8 7.1 1.4
7 8.3 10.2 87 8 7.1 1.4
R-1S-10- 8 7.3 10.4 86 11 7.0 1.3
IHR 5/9 9 6.9 10.5 86 10 7.0 1.3 4.6
10 6.6 10.5 85 7 7.1 1.4
11 6.5 10.5 85 7 7.0 1.4
12 6.0 10.5 85 7 7.0 1.4
13 5.9 10.5 84 6 7.0 1.4
14 5.7 10.5 84 7 7.0 1.4
15 5.4 10.5 83 7 7.0 1.3
16 5.2 10.5 82 7 7.0 1.3
17 5.2 10.5 82 7 7.0 1.3
surface 12.1 9.0 84 15 7.6 1.6
1 11.6 9.6 88 12 7.6 1.4
2 11.2 9.8 89 11 7.5 1.3
3 11.2 9.9 90 11 7.4 1.3
4 11.0 9.9 89 10 7.3 1.3
R-1S-11- 5 8.8 10.2 86 9 7.2 1.2
IHR 59 6 7.3 10.3 85 9 7.1 1.1 4.9
7 6.8 104 85 8 7.1 1.5
8 6.5 10.5 85 8 7.1 1.2
9 6.0 10.5 84 11 7.0 1.3
10 5.7 10.6 85 10 7.0 1.3
11 5.6 10.5 84 8 7.0 1.3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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 5.4 10.5 83 8 7.0 1.3
13 5.2 10.5 82 8 7.0 1.2
14 5.1 10.4 82 8 7.0 1.1
15 5.1 10.4 81 8 6.9 1.1
16 5.0 10.3 81 8 6.9 1.1
17 4.8 10.3 80 8 7.0 1.1
18 4.8 10.3 80 8 6.9 1.1
19 4.8 10.2 79 8 6.9 1.1
R-1S-11- 20 4.7 10.2 79 8 6.9 1.1
IHR 59 21 4.7 10.2 79 10 6.9 1.1 4.9
22 4.7 10.1 79 8 6.9 1.2
23 4.6 10.1 78 8 6.8 1.1
24 4.6 101 78 8 6.8 1.2
25 4.6 101 78 8 6.8 1.2
26 4.6 10.0 78 8 6.8 1.1
27 4.6 10.0 78 8 6.8 1.2
28 4.6 10.0 77 8 6.8 1.2
29 4.6 10.0 77 8 6.8 1.2
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
Brush Creek Reservoir

surface 16.0 9.2 94 26 7.2 1.7

1 16.0 9.2 94 25 7.2 1.8

2 15.9 9.3 94 25 7.2 1.7

3 15.5 9.3 94 25 7.3 1.8

4 14.8 9.5 93 23 7.3 1.9

5 14.2 9.6 94 23 7.2 1.9

6 14.0 9.6 93 23 7.2 1.9

7 13.8 9.6 93 22 7.2 2.0

8 13.6 9.6 93 22 7.2 2.0

9 13.5 9.7 93 24 7.2 2.0

10 13.3 9.8 94 21 7.2 1.9

R-1S-20- 11 13.2 9.8 94 21 7.2 2.0

BC 511 12 13.0 9.8 93 21 7.2 2.0 4.6

13 13.0 9.8 93 21 7.2 2.0

14 12.8 9.8 93 21 7.2 2.1

15 12.7 9.8 92 22 7.2 2.2

16 12.6 9.8 92 21 7.2 2.3

17 12.5 9.8 92 21 7.2 25

18 12.3 9.8 91 21 7.2 2.8

19 121 9.8 91 21 7.2 3.3

20 11.8 9.9 91 24 7.2 3.4

21 11.5 10.0 92 21 7.3 5.8

22 111 9.8 89 21 7.2 5.6

23 10.8 9.8 88 21 7.2 5.4
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
24 10.5 9.7 87 20 7.2 54
25 104 9.6 86 21 7.2 6.1
RS20 1 s 26 10.3 95 85 21 7.2 6.7 46
27 10.1 9.5 84 20 7.2 7.1
28 10.0 9.5 84 20 71 71
°C = degrees Celsius
m = meter
mg/L = milligrams per liter
s.u = standard unit of pH
uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Unit
“Q” indicates data qualified based on post-sampling calibration check (see Appendix F).
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Table A-2. In situ Vertical Profile Data for UARP Reservoir Sites — August (Summer) General Chemistry Survey.

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake

surface 21.3 7.2 81 12 1.6 0.0

1 21.3 7.2 81 12 7.8 0.0

2 21.3 7.2 81 12 7.7 0.0

3 21.2 7.2 81 12 7.6 0.1

4 21.2 7.2 81 12 7.4 0.0

5 21.2 7.2 81 12 7.4 0.1

6 21.1 7.2 81 11 7.3 0.2

7 20.6 7.4 82 11 7.3 0.1

8 20.2 7.5 83 11 7.2 0.1

9 19.8 7.6 83 11 7.2 0.1

10 18.8 7.7 83 11 7.2 0.1

11 18.3 7.9 84 10 7.0 0.1

12 17.2 8.0 83 10 7.0 0.1

R-1S-1- 8/7 13 16.6 8.1 83 10 6.9 0.1 9.8

LL 14 15.7 8.2 82 10 6.8 0.1
15 15.4 8.3 82 10 6.7 0.1

16 15.1 8.1 80 10 6.6 0.2

17 14.8 8.0 78 10 6.7 0.1

18 13.8 7.8 76 10 6.6 0.1

19 12.7 7.7 72 9 6.8 0.2

20 11.3 7.6 70 9 6.6 0.1

21 9.6 7.7 68 9 6.8 0.1

22 9.1 7.7 67 9 6.7 0.1

23 7.9 7.8 66 8 6.6 0.1

24 7.5 7.9 66 8 6.5 0.2

25 7.1 8.0 65 8 6.5 0.1

26 6.8 7.8 64 8 6.4 0.2

27 6.6 7.7 63 8 6.3 0.2
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
28 6.5 7.7 62 8 6.3 0.2
R-IS-1- 29 6.4 7.6 62 8 6.3 0.2

LL 8/7 30 6.3 7.5 61 8 6.2 0.2 9.8
31 6.3 7.5 61 8 6.2 0.2
32 6.2 7.2 55 11 6.3 0.2
surface 21.5 7.2 82 12 7.4 0.1
1 215 7.2 82 12 7.4 0.1
2 21.5 7.2 81 12 7.3 0.0
3 21.2 7.2 81 12 7.3 0.1
4 21.2 7.2 81 12 7.3 0.0
5 21.3 7.2 81 12 7.2 0.0
6 21.2 7.2 81 11 7.2 0.0
7 21.1 7.2 81 11 7.2 0.1
8 20.9 7.3 81 11 7.2 0.1
9 19.7 7.6 83 11 7.2 0.0
10 19.6 7.7 84 11 7.2 0.0
11 18.4 7.9 84 11 7.2 0.0

RIS 817 12 176 8.1 84 10 7.2 0.1 9.8
13 17.0 8.2 84 10 7.2 0.1
14 16.5 8.3 84 10 7.3 0.0
15 15.8 8.3 84 10 7.3 0.0
16 15.2 8.5 84 10 7.3 0.0
17 14,58 8.5 83 10 7.4 0.0
18 13.9 8.4 81 9 7.4 0.0
19 134 8.3 80 9 7.4 0.1
19 124 8.4 78 9 7.4 0.1
20 10.8 8.4 75 9 7.5 0.0
21 9.4 8.3 72 9 7.6 0.0
22 8.5 8.3 71 8 7.6 0.0
23 8.4 8.2 70 8 7.6 0.0
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
24 21.5 7.2 82 12 7.4 0.1
surface 21.4 7.2 81 12 6.8 1.7
1 214 7.2 81 12 6.7 1.6
2 21.3 7.2 81 12 6.6 1.7
3 21.1 7.2 81 12 6.6 1.7
4 21.1 7.7 81 12 6.6 1.7
5 20.9 7.2 81 12 6.0 1.7
6 20.9 7.2 81 12 6.6 1.7
7 20.9 7.2 81 12 6.6 1.7
8 20.9 7.2 81 12 6.6 1.7

RISS 7131 9 20.7 72 80 11 6.5 17 8.5
10 15.7 7.4 81 11 7.4 1.7
11 18.6 7.7 82 11 7.5 1.7
12 17.5 7.9 83 11 7.7 1.8
13 16.8 8.2 85 11 7.4 1.8
14 16.0 8.5 86 11 7.3 1.8
15 14.8 8.4 82 10 7.4 1.8
16 14.4 8.5 83 10 7.4 1.8
17 14.2 8.3 80 10 7.4 6.6
18 141 8.2 80 10 7.2 6.7

Gerle Creek Reservoir

surface 16.1 8.5 86 6 6.8 0.6
1 15.9 8.5 85 6 6.8 0.6
2 15.7 8.5 85 6 6.8 0.6
3 15.7 9.5 85 6 6.8 0.6

Ror 8/16 4 157 8.4 85 6 6.8 0.7 76
5 15.6 8.4 85 6 6.8 0.7
6 15.6 8.4 85 6 6.8 0.7
7 15.6 8.4 85 6 6.8 0.7
8 15.6 8.4 83 6 6.8 0.7
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
Union Valley Reservoir
surface 22.3 7.5 87 11Q 6.7 0.8
1 22.3 7.5 86 11Q 6.7 0.8
2 22.3 7.5 86 11Q 6.7 0.9
3 22.2 7.5 86 11Q 6.6 0.8
4 22.2 7.5 86 11Q 6.6 0.8
5 21.7 7.6 86 11Q 6.5 0.8
6 20.6 7.8 87 11Q 6.6 0.7
7 19.8 7.9 87 109 6.6 0.7
8 19.5 8.0 87 109 6.6 0.8
9 19.1 8.2 88 109 6.6 0.8
R 8/8 10 18.9 8.3 90 100 6.6 0.8 8.2
11 18.0 8.5 90 109 6.6 0.8
12 17.6 8.6 90 109 6.6 0.8
13 16.8 8.7 89 109 6.7 0.8
14 16.5 8.8 90 109 6.6 0.8
15 15.7 8.7 87 9Q 6.6 0.7
16 15.1 8.6 85 9Q 6.6 0.7
17 14.8 8.5 84 9Q 6.7 0.7
18 14.5 8.4 82 9Q 6.7 0.8
19 14.0 8.1 78 109 6.7 0.8
20 14.0 7.8 75 109 6.6 0.8
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 22.4 7.6 88 119 7.3 0.7
1 22.0 7.7 88 11Q 7.2 0.8
2 21.8 7.7 87 11Q 7.2 0.8
3 21.8 7.6 87 11Q 7.2 0.8
4 214 7.8 89 11Q 7.1 0.8
5 20.6 8.1 91 11Q 7.2 0.8
6 20.3 8.4 93 109 7.2 0.8
7 20.0 8.5 93 109 7.2 0.8
8 19.6 8.6 94 109 7.2 0.8
9 19.4 8.4 91 109 7.2 0.8
10 19.0 8.2 88 109 7.2 0.9
11 18.8 8.1 86 109 7.2 1.0
12 18.6 8.0 86 109 7.2 0.9
13 17.7 7.9 83 109 7.3 0.9
R-I1S-6- 14 171 8.1 84 109 7.3 0.9
UVR 8/8 15 16.7 8.3 85 100 74 0.8 8.8
16 16.1 8.4 86 9Q 7.4 0.8
17 15.1 8.6 85 9Q 7.4 0.7
18 14.4 8.6 85 9Q 7.5 0.7
19 14.0 8.8 85 9Q 7.5 0.7
20 13.5 8.7 83 9Q 7.5 0.7
21 12.9 8.7 82 9Q 7.6 0.7
22 12.2 8.7 80 9Q 7.7 0.7
23 11.2 8.7 79 9Q 7.8 0.7
24 10.7 8.7 79 9Q 7.9 0.7
25 10.5 8.8 79 9Q 8.0 0.9
26 10.2 8.9 79 9Q 8.0 0.6
27 10.1 8.9 79 9a 8.1 0.7
28 9.8 9.0 79 9a 8.2 0.7
29 9.6 9.0 79 9Q 8.3 0.7
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
30 9.3 9.1 79 9Q 8.3 0.7
31 9.2 9.1 79 9Q 8.3 0.8
32 9.0 9.1 78 9Q 8.4 0.7

VS 8/8 33 8.8 9.1 78 92 8.3 0.6 8.8
34 8.6 9.1 77 9Q 8.3 0.6
35 8.5 9.0 77 9Q 8.3 0.7
36 8.5 9.0 75 9Q 8.2 0.7
surface 22.7 7.5 87 11Q 7.4 0.8
1 224 7.5 87 11Q 7.3 0.8
2 22.3 7.5 87 11Q 7.2 0.8
3 22.2 7.5 86 11Q 7.1 0.8
4 22.2 7.5 86 11Q 7.1 0.8
5 21.3 7.7 87 11Q 7.1 0.8
6 20.7 7.9 88 11Q 7.0 0.7
7 19.9 8.1 89 109 7.1 0.8
8 19.3 8.3 90 109 7.1 0.7
9 19.2 8.3 90 109 7.0 0.7
10 18.6 8.4 90 109 7.1 0.7

R 8/8 11 18.1 85 90 100 74 0.7 7.9
12 17.8 8.5 89 109 7.1 0.7
13 17.5 8.4 88 109 7.1 0.7
14 16.7 8.8 81 109 7.1 0.8
15 16.1 8.9 90 9Q 7.1 0.7
16 15.4 8.9 88 9Q 7.2 0.7
17 14.5 8.8 86 9Q 7.2 0.6
18 14.0 8.9 87 9Q 7.2 0.6
19 13.5 8.7 84 9Q 7.2 0.6
20 13.1 8.7 82 9a 7.2 0.6
21 12.7 8.6 81 9a 7.3 0.6
22 12.3 8.7 81 9Q 7.2 0.6
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
23 12.0 8.7 80 9Q 7.2 0.6
24 11.5 8.7 79 9Q 7.2 0.6
25 11.4 8.6 79 9Q 7.1 0.6
26 11.3 8.6 79 9Q 7.1 0.6
27 11.0 8.7 79 9Q 7.1 0.6
28 10.5 8.7 78 9Q 7.1 0.6
29 10.1 8.8 78 9Q 7.0 0.7
30 9.9 8.7 77 9Q 7.0 0.6
31 9.9 8.6 76 9Q 7.0 0.6
32 9.7 8.6 75 9Q 7.0 0.7
33 9.7 8.6 75 9Q 7.0 0.6

R 8/8 34 9.6 85 75 90 6.9 0.6 7.9
35 9.4 8.5 74 9Q 6.9 0.6
36 9.3 8.5 74 9Q 7.0 0.6
37 8.8 8.5 74 9Q 7.0 0.7
38 8.6 8.6 73 9Q 7.0 0.7
39 8.5 8.6 72 9Q 7.0 0.6
40 8.4 8.6 73 9Q 7.0 0.7
41 8.4 8.5 73 9Q 7.1 0.7
42 8.4 8.5 73 9Q 7.1 0.6
43 8.4 8.5 72 9Q 7.1 0.6
44 8.2 8.5 72 9Q 7.1 0.7
45 8.1 8.2 67 9Q 7.1 0.7
surface 22.3 7.7 88 119 7.4 0.8
1 22.0 7.7 88 11Q 7.3 0.8
2 21.8 7.7 87 11Q 7.2 0.8

RJ\S/-RS' 8/8 3 21.8 7.7 87 11Q 7.2 0.8 7.3
4 21.7 7.7 87 119 7.2 0.8
5 21.6 7.7 87 119 7.2 0.8
6 20.4 8.3 92 109 7.2 0.7
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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 20.2 8.6 95 109 7.2 0.7
8 19.8 8.8 96 109 7.2 0.8
9 19.2 8.7 95 109 7.3 0.6
10 18.8 9.0 97 109 7.3 0.8
11 18.2 9.0 97 109 7.3 0.9
12 17.9 9.1 96 109 7.3 0.7
13 17.8 8.9 93 109 7.3 0.7
14 17.2 8.9 92 109 7.4 0.7
15 15.9 8.9 90 9Q 7.4 0.8
16 15.1 8.8 88 9Q 7.5 0.8
17 14.4 8.8 86 9Q 7.6 0.7
18 13.8 8.8 84 9Q 7.6 0.7
19 13.4 8.8 85 9Q 7.7 0.7
20 13.0 8.7 83 9Q 7.7 0.7
R-1S-8- 8/8 21 12.7 8.7 82 9Q 7.9 0.7 73
UVR 22 12.2 8.8 81 9Q 7.9 0.7 ’
23 11.9 8.8 81 9a 8.0 0.6
24 11.6 8.8 81 9Q 8.1 0.7
25 11.4 8.9 81 9Q 8.1 0.7
26 11.2 8.9 81 9Q 8.1 0.7
27 10.9 9.0 81 9Q 8.1 0.7
28 10.7 9.0 81 9Q 8.2 0.7
29 10.5 9.0 81 9Q 8.2 0.7
30 10.2 9.0 80 9Q 8.2 0.7
31 9.9 9.1 80 9Q 8.2 0.7
32 9.6 9.2 80 9Q 8.2 0.7
33 9.4 9.1 79 9Q 8.2 0.6
34 9.2 9.1 79 9a 8.2 0.6
35 9.0 9.2 79 9a 8.2 0.6
36 8.8 9.2 79 9Q 8.1 0.7
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
37 8.7 9.2 79 9Q 8.1 0.7
38 8.7 9.2 79 9Q 8.1 0.7
39 8.6 9.3 79 9a 8.0 0.7
40 8.4 9.3 79 9Q 8.0 0.7
41 8.3 9.3 79 9Q 7.9 0.7
42 8.2 9.3 79 9Q 7.9 0.7
43 8.1 9.3 78 9a 7.8 0.6
44 8.0 9.3 78 9Q 7.8 0.6
45 7.9 9.3 79 9Q 7.7 0.6
46 7.8 9.3 78 9Q 7.7 0.6
47 7.8 9.3 77 9Q 7.7 0.6
48 7.7 9.2 77 9Q 7.6 0.6
49 7.7 9.2 77 9Q 7.6 0.7
50 7.6 9.2 77 9Q 7.6 0.7
R-1S-8- 8/8 51 7.6 9.2 77 9Q 7.6 0.7 73
UVR 52 7.5 9.2 77 9Q 7.6 0.7 ’
53 7.5 9.2 77 9Q 7.5 0.7
54 7.4 9.2 76 9Q 7.5 0.7
55 7.4 9.2 76 9Q 7.5 0.7
56 7.4 9.1 76 9Q 7.5 0.7
57 7.5 9.1 76 9Q 7.5 0.7
58 7.3 9.1 76 9Q 7.4 0.7
59 7.3 9.1 75 9Q 7.4 0.7
60 7.3 9.1 75 9Q 7.4 0.7
61 7.2 9.0 75 9Q 7.4 0.7
62 7.2 9.0 75 9Q 7.4 0.7
63 7.1 9.0 74 9Q 7.4 0.7
64 7.1 8.9 74 9a 7.3 0.7
65 7.0 8.9 73 9a 7.3 0.7
66 7.0 8.9 73 9Q 7.2 0.7
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
67 7.0 8.9 73 9Q 7.3 0.7
68 7.0 8.8 73 9Q 7.3 0.7
69 7.0 8.8 73 9a 7.3 0.8
70 6.9 8.8 72 9Q 7.3 0.7
71 6.8 8.8 72 9Q 7.3 0.7
72 6.7 8.9 72 9Q 7.3 0.7
73 6.5 8.8 71 9Q 7.2 0.8
74 6.5 8.8 71 9Q 7.2 0.8
R-1S-8- 8/8 75 6.4 8.7 71 9Q 7.2 0.8 73
UVR 76 6.3 8.7 70 9Q 7.2 0.8 '
77 6.2 8.7 70 9Q 7.2 0.8
78 6.2 8.6 70 9Q 7.2 0.8
79 6.2 8.6 69 9Q 7.2 0.8
80 6.1 8.6 69 9Q 7.2 0.8
81 6.1 8.6 69 9Q 7.2 0.8
82 6.1 8.5 69 9a 7.1 0.8
83 6.1 8.5 69 9a 7.1 0.8
84 6.1 8.5 68 12Q 7.1 0.8
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Ice House Reservoir
surface 22.3 7.4 85 109 7.3 1.5
1 22.3 7.4 85 109 7.2 1.5
2 22.2 7.4 85 109 7.1 1.5
3 22.1 7.4 85 109 7.1 1.5
4 22.1 7.4 85 109 7.0 1.5
5 22.0 7.4 85 109 7.0 1.5
6 21.6 7.5 85 109 6.9 1.5
7 21.2 7.6 85 9Q 6.9 1.4
8 20.7 7.6 85 9Q 6.9 1.5
9 19.4 7.8 85 8Q 6.9 1.4
10 18.3 8.1 87 8Q 6.9 1.4
11 16.7 8.6 98 8Q 6.9 1.5
12 15.7 8.6 87 8Q 6.9 1.4
RS 8/10 13 14.7 8.7 85 82 6.9 14 7.6
14 13.9 8.8 85 8Q 6.9 1.4
15 13.5 7.9 75 8Q 6.9 1.4
16 124 7.8 73 8a 7.0 1.4
17 11.6 7.9 73 8a 7.0 1.4
18 10.7 7.9 71 8Q 7.1 1.3
19 9.4 7.9 69 8Q 7.1 1.3
20 8.7 7.6 65 8Q 7.0 1.4
21 8.1 7.4 62 8a 7.0 1.4
22 7.8 7.2 61 8a 6.9 1.4
23 7.7 7.1 60 8Q 6.8 1.6
24 7.6 7.1 59 8Q 6.7 1.6
25 7.6 7.1 59 8Q 7.7 1.6
26 7.6 6.9 57 8a 6.7 1.6
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 22.2 7.5 86 10Q 7.2 1.5
1 22.1 7.5 86 109 7.2 1.5
2 22.1 7.5 86 109 7.1 1.6
3 22.0 7.5 86 109 7.1 1.6
4 21.9 7.5 85 109 7.1 1.4
5 21.9 7.5 85 109 7.0 1.4
R-1S-10- 6 21.8 7.5 85 109 6.9 1.5
IHR 8/10 7 21.7 7.5 85 109 6.9 1.4 3
8 21.6 7.5 85 109 6.9 1.4
9 19.6 8.0 88 8Q 6.9 1.4
10 18.0 8.5 91 8Q 6.9 1.3
11 16.6 8.7 90 8Q 6.9 1.3
12 14.9 8.9 89 7Q 6.9 1.3
13 14.8 8.9 88 7Q 7.0 1.3
surface 22.5 7.5 87 10Q 71 1.1
1 22.0 7.5 86 109 7.0 1.3
2 21.9 7.6 86 109 7.0 1.3
3 21.8 7.6 86 109 6.9 1.3
4 21.8 7.6 86 109 6.9 1.4
5 21.7 7.6 86 109 6.9 1.4
6 21.7 7.5 86 109 6.9 1.3
R-1S-11- 7 21.6 7.5 85 109 6.9 1.4
IHR 8/10 8 21.6 7.5 85 109 6.9 1.4 7.6
9 18.7 8.0 87 8Q 7.0 1.4
10 16.6 9.0 93 8Q 7.1 1.3
11 15.8 9.4 94 79 7.1 1.3
12 15.1 9.2 91 79 7.1 1.3
13 14.6 9.2 91 79 7.1 1.3
14 14.3 9.2 89 79 7.1 1.4
15 13.7 9.1 87 79 7.0 14
A-26 June 2018

Final Water Quality Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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 13.2 8.9 84 79 7.0 1.4
17 12.2 8.8 82 79 6.9 1.3
18 11.5 8.7 80 79 6.8 1.3
19 10.8 8.6 76 79 6.7 1.3
20 10.3 8.4 74 79 6.7 1.3
21 9.1 8.4 73 79 6.6 1.3
22 8.9 8.3 71 8Q 6.6 1.3
23 7.9 8.5 72 8Q 6.5 1.3
24 7.6 8.2 69 79 6.5 1.3
25 7.6 8.2 68 79 6.5 1.4
26 7.5 8.2 69 79 6.4 1.4
RIS 80 27 7.4 8.3 69 73 6.4 15 7.6
28 7.3 8.3 69 79 6.4 1.4
29 7.3 8.2 68 79 6.4 1.4
30 7.2 8.1 67 79 6.4 1.5
31 7.2 7.9 65 79 6.4 1.5
32 7.1 7.8 64 8Q 6.4 1.5
33 7.0 7.6 63 8a 6.4 1.5
34 6.9 7.5 61 8a 6.4 1.6
35 7.0 7.3 60 8Q 6.4 1.6
36 6.9 7.2 59 8Q 6.4 1.6
37 6.8 7.2 59 8Q 6.3 1.6
38 6.8 6.5 53 8a 6.3 1.6
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Junction Reservoir
surface 14.4 8.8 86 11Q 7.5 1.0
1 14.8 8.7 84 11Q 7.5 0.9
2 9.3 9.1 79 9Q 7.6 0.9
3 9.2 9.2 80 9Q 7.6 0.9
4 8.7 9.3 80 9Q 7.6 0.9
5 8.6 9.4 80 8Q 7.6 0.9
6 8.6 9.4 80 8Q 7.6 0.9
7 8.4 9.4 80 8Q 7.5 1.0
8 8.3 9.4 80 8Q 7.4 0.9
R-1S-12- 9 8.2 9.4 80 8Q 7.4 0.9
JR 8/15 10 8.2 9.4 79 8a 74 10 8.2
11 8.1 9.3 79 8Q 7.3 1.0
12 8.1 9.3 79 8Q 7.3 1.0
13 8.1 9.3 79 8Q 7.3 1.0
14 8.0 9.3 78 8Q 7.2 1.0
15 8.0 9.2 78 8Q 7.2 1.1
16 7.9 9.2 78 8Q 7.2 1.0
17 7.9 9.2 77 8Q 7.2 1.0
18 7.9 9.2 78 8Q 71 1.0
19 7.9 9.2 78 8Q 71 1.0
Camino Reservoir
surface 11.3 9.9 90 11Q 7.6 0.9
1 10.5 10.0 90 10Q 7.6 0.9
2 9.6 10.2 89 9Q 7.5 0.9
R-1S-13- 3 9.0 104 90 9Q 7.4 0.9
CR 8/15 4 8.7 105 89 90 73 0.9 6.1
5 8.7 10.5 90 9Q 7.2 1.0
6 8.7 10.5 90 9Q 71 0.9
7 8.7 10.6 91 9Q 71 0.9
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
Slab Creek Reservoir
surface 19.7 9.2 101 10Q 6.8 1.9
1 15.6 9.7 93 109 7.1 1.7
2 12.0 10.3 95 109 6.8 1.7
R-I1S-14- 3 11.8 10.5 97 109 6.7 1.7
SC 8/3 4 11.6 10.6 98 109 6.7 1.7 58
5 11.5 10.7 98 109 6.8 1.7
6 11.5 10.7 98 9Q 6.9 1.7
7 11.5 10.7 98 9Q 6.9 1.7
surface 215 9.1 103 109 7.0 1.9
1 21.3 9.0 102 109 7.0 1.9
2 20.7 9.1 102 109 7.0 2.1
3 17.4 9.4 99 109 7.1 1.9
4 16.7 9.6 99 109 7.1 1.9
5 16.3 9.6 98 109 7.0 2.0
6 16.0 9.8 94 109 7.0 2.1
7 15.7 9.1 91 109 7.0 2.1
8 15.4 8.8 88 109 7.0 2.0
9 15.3 8.7 87 9Q 7.0 2.0
RIS 8/3 10 15 1 8.7 87 90 7.0 2.1 3.7
11 15.0 8.9 88 9Q 7.0 2.0
12 15.0 9.0 89 9Q 7.0 2.1
13 14.9 9.2 92 9Q 7.0 2.0
14 14.9 9.4 93 9Q 7.0 2.0
15 14.8 9.5 95 9Q 7.0 2.1
16 14.8 9.7 96 9Q 7.0 2.1
17 14.7 9.7 96 10Q 7.0 2.3
18 14.7 9.7 96 109 7.0 2.3
19 14.6 9.8 96 109 7.0 2.3
20 14.6 9.8 96 9Q 7.0 2.3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
21 14.6 9.8 96 9Q 7.0 2.4
22 14.6 9.8 96 9Q 7.1 2.2
23 14.4 9.8 96 9Q 7.1 2.2
24 14.3 9.9 96 9Q 7.1 2.3
25 14.0 9.9 96 8Q 7.2 2.4
26 14.0 9.9 96 8Q 7.2 2.4
R-1S-15- 27 13.9 9.9 96 8Q 7.3 2.5
SC 8/3 28 13.8 9.9 96 8Q 7.3 2.7 3.7
29 13.7 9.9 96 8Q 7.3 29
30 13.7 9.9 96 8Q 7.4 3.0
31 13.6 9.9 96 8Q 7.4 3.0
32 13,55 9.9 95 8Q 7.5 3.3
33 13.4 9.9 95 8Q 7.5 3.8
34 13.3 9.9 95 8Q 7.5 3.8
Rubicon Reservoir
surface 18.1 7.6 81 9Q 7.5 1.0
1 17.3 7.6 78 9Q 7.4 1.0
R-1S-18- 2 16.5 7.4 76 9Q 7.3 1.0
RR 8/9 3 15.8 7.6 77 9Q 7.2 1.0 4.6
4 15.4 7.7 77 9Q 7.1 1.1
5 15.2 7.4 72 12Q 6.9 1.1
Buck Island Reservoir
surface 19.6 7.6 82 12 7.0 2.1
1 19.6 7.6 82 12 6.6 2.0
2 19.5 7.6 83 12 6.4 2.0
R-1S-19- 3 19.2 7.5 81 12 6.3 2.0
BI 812 4 19.0 7.5 81 12 3.2 2.0 8.7
5 18.6 7.6 81 11 6.1 2.0
6 17.4 7.7 81 11 6.0 2.0
7 16.4 8.0 82 10 5.9 2.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
8 14.9 8.3 82 10 6.0 2.1
R-1S-19- 9 12.9 84 80 9 6.1 2.1

Bl 8/2 10 112 9.0 82 9 7.4 20 8.7
11 11.3 8.3 76 13 7.2 2.0

Brush Creek Reservoir

surface 21.6 8.6 97 21Q 7.8 1.6
1 21.5 8.6 97 21Q 7.8 1.7
2 21.2 8.6 97 21Q 7.8 1.7
3 21.2 8.7 97 21Q 7.8 1.6
4 20.8 8.9 99 21Q 7.9 1.8
5 20.4 9.1 101 21Q 8.0 2.0
6 20.2 9.2 101 21@ 8.0 2.0
7 19.9 9.1 100 209 8.0 2.2
8 19.7 9.0 98 209 7.9 2.3
9 19.7 8.8 96 209 7.9 2.3
10 19.5 8.7 95 209 7.8 2.1
11 19.4 8.6 93 209 7.8 2.3

RS20 1 81a 12 19.4 8.4 92 200 78 22 4.9
13 19.3 8.4 91 209 7.8 2.1
14 19.3 8.4 90 209 7.8 2.1
15 19.2 8.3 89 209 7.8 2.1
16 19.2 8.3 89 209 7.7 2.1
17 191 8.2 88 209 7.7 2.3
18 191 8.1 88 209 7.7 2.3
19 19.0 8.2 88 209 7.7 2.3
20 19.0 7.8 83 209 7.7 24
21 18.9 7.6 81 209 7.6 2.5
22 18.7 7.3 78 22Q 7.6 3.0
23 18.4 6.8 72 229 7.6 2.8
24 17.9 6.2 65 229 7.5 41
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
25 171 53 54 25Q 7.5 5.7
26 15.8 4.4 44 24Q 7.5 5.6
27 14.9 3.9 38 24Q 7.5 5.9
RS20 81a 28 142 33 32 240 75 6.5 49
29 13.9 2.8 27 25Q 7.5 7.3
30 13.8 2.8 27 279 7.5 7.3
31 13.7 2.0 19 279 7.5 7.3
°C = degrees Celsius
m = meter
mg/L = milligrams per liter
s.u. = standard unit of pH
uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Unit
“Q” indicates data qualified based on post-sampling calibration check (see Appendix F).
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Table A-3. Vertical Profile Data for UARP Reservoir Sites — October/November (Fall) In situ and General Chemistry Surveys.

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake

surface 10.7 9.1 81 6 6.9 0.1
1 10.1 9.1 81 6 6.9 0.1
2 10.0 9.0 80 6 6.8 0.2
3 10.0 9.0 80 6 6.8 2.2
4 10.0 9.0 80 6 6.8 0.2
5 9.9 9.0 80 7 6.8 0.2
6 9.9 9.0 80 6 6.8 0.2

R_:_S|_'1_ 10/25 7 9.9 9.0 80 6 6.8 0.1 5.8
8 9.9 9.0 80 6 6.8 0.2
9 9.9 9.0 80 6 6.8 0.2
10 9.9 9.0 80 6 6.8 0.2
11 9.9 9.0 80 6 6.8 0.2
12 9.9 9.0 80 6 6.8 0.2
13 9.9 9.0 79 6 6.8 0.2
14 9.8 9.0 79 6 6.8 0.3
surface 10.6 9.0 81 6 6.9 0.0
1 10.2 9.1 81 6 6.9 0.1
2 10.2 9.0 80 6 6.9 0.1
3 101 9.0 80 6 6.9 0.1
4 10.1 9.0 80 6 6.9 0.1
5 10.1 9.0 80 6 6.9 0.1

R_:_SL'Z_ 10/25 6 101 9.0 80 6 6.9 0.1 7.0
7 101 9.0 80 6 6.9 0.1
8 101 9.0 80 6 6.9 0.1
9 10.0 9.0 80 6 6.9 0.1
10 10.0 9.0 80 6 6.8 0.1
11 10.0 9.0 80 6 6.8 0.1
12 10.0 9.0 80 6 6.8 0.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
13 10.0 9.0 80 6 6.8 0.1
14 10.0 9.0 80 6 6.8 0.1
15 10.0 9.0 80 6 6.8 0.1
16 10.0 9.0 80 6 6.8 0.2
RS2 10/25 17 10.0 9.0 80 6 6.8 0.2 7.0
18 10.0 9.0 80 6 6.8 0.1
19 10.0 9.0 80 6 6.8 0.1
20 10.0 9.0 80 6 6.8 0.1
21 10.0 8.9 79 6 7.2 5.8
surface 111 9.1 83 6 7.0 0.1
R-IS-3- 1 10.2 9.1 81 6 6.9 0.1
LL 10725 2 10.1 9.1 81 6 6.9 0.3 3.7
3 10.1 9.1 81 6 6.9 0.3
Gerle Creek Reservoir
surface 10.0 9.2 81 9 6.9 0.3
1 10.0 9.1 81 9 6.9 0.2
2 9.9 9.1 80 9 6.8 04
R-I1S-4- 3 9.9 9.1 80 9 6.8 0.3
GC 172 4 9.6 9.2 80 8 6.8 0.3 6.1
5 9.4 9.1 80 8 6.7 0.3
6 9.2 9.0 78 8 6.6 04
7 8.3 9.1 77 8 6.6 04
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
Union Valley Reservoir

surface 15.6 8.0 80 8 6.9 0.3
1 15.6 8.0 80 8 6.9 0.3
2 15.5 8.0 80 8 6.8 0.3
3 15.5 8.0 80 8 6.8 0.3
4 15.4 8.0 80 8 6.8 0.3
5 15.4 8.0 80 8 6.8 0.3
R-1S-5- 6 15.4 7.9 79 8 6.8 0.3

UVR 10724 7 15.4 7.9 79 8 6.8 0.3 9.1
8 15.3 7.9 79 8 6.8 0.3
9 15.3 7.9 79 8 6.8 0.3
10 15.3 7.9 79 8 6.8 0.3
11 15.3 7.9 79 8 6.8 0.3
12 15.3 7.9 79 8 6.8 0.3
13 15.3 7.9 79 8 6.8 0.3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

surface 17.0 7.8 81 9 6.7 0.2

1 15.7 7.9 79 8 6.7 0.2

2 15.5 7.9 79 8 6.7 0.2

3 15.5 7.9 79 8 6.7 0.3

4 15.5 7.9 79 8 6.7 0.3

5 15.5 7.8 78 8 6.7 0.2

6 15.4 7.8 79 8 6.7 0.3

7 15.4 7.9 79 8 6.7 0.3

8 15.4 7.8 78 8 6.7 0.3

9 15.4 7.8 78 8 6.7 0.3

10 15.4 7.8 78 8 6.7 0.2

11 15.4 7.8 78 8 6.7 0.3

12 15.4 7.8 78 8 6.7 0.2

13 15.4 7.8 78 8 6.7 0.3

R-I1S-6- 14 15.4 7.8 78 8 6.7 0.2

UVR 10724 15 15.4 78 78 8 6.7 0.2 8.1

16 15.4 7.8 78 8 6.7 0.3

17 15.4 7.8 78 8 6.7 0.3

18 15.4 7.8 78 8 6.7 0.3

19 15.4 7.8 78 8 6.7 0.3

20 15.4 7.8 78 8 6.7 0.2

21 15.4 7.8 78 8 6.7 0.2

22 15.4 7.8 78 8 6.7 0.2

23 15.4 7.8 78 8 6.7 0.2

24 15.4 7.8 78 8 6.7 0.3

25 15.4 7.8 78 8 6.7 0.3

26 15.4 7.8 78 8 6.7 0.2

27 15.4 7.8 78 8 6.7 0.2

28 15.4 7.8 78 8 6.7 0.2

29 15.4 7.8 78 8 6.7 0.2
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
30 15.3 7.6 76 9 6.7 0.2
surface 15.9 7.8 79 8 71 0.2
1 15.7 7.9 80 8 6.8 0.2
2 15.6 7.9 79 8 6.8 0.2
3 15.6 7.9 79 8 6.8 0.2
4 15.5 7.8 79 8 6.8 0.3
5 15.5 7.8 79 8 6.8 0.2
6 15.5 7.9 79 8 6.8 0.2
7 15.5 7.9 79 8 6.8 0.2
8 15.5 7.8 78 8 6.7 0.2
9 15.5 7.8 78 8 6.7 0.2
10 15.5 7.8 78 8 6.7 0.3
11 15.5 7.8 78 8 6.7 0.2
12 15.5 7.7 78 8 6.7 0.3
13 15.5 7.7 77 8 6.7 0.3
R 10/24 14 15.4 7.7 77 8 6.7 0.2 9.8
15 15.4 7.7 77 8 6.7 0.2
16 15.4 7.7 78 8 6.7 0.2
17 15.4 7.8 78 8 6.7 0.2
18 15.4 7.8 78 8 6.7 0.2
19 15.4 7.8 78 8 6.7 0.2
20 15.4 7.8 78 8 6.7 0.2
21 15.4 7.8 78 8 6.7 0.3
22 15.4 7.8 78 8 6.7 0.2
23 15.4 7.8 78 8 6.7 0.3
24 15.4 7.8 78 8 6.7 0.2
25 15.4 7.8 78 8 6.7 0.2
26 15.4 7.8 78 8 6.7 0.2
27 15.4 7.8 78 8 6.7 0.2
28 15.4 7.8 78 8 6.7 0.2
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
29 15.4 7.8 78 8 6.7 0.2
30 15.3 7.8 78 8 6.7 0.2
R-1S-7- 31 15.3 7.8 78 8 6.7 0.2
UVR 10724 32 15.3 7.8 78 8 6.7 0.2 9.8
33 15.3 7.8 78 8 6.7 0.3
34 15.3 7.8 78 8 6.6 0.3
surface 16.2 7.9 80 8 6.8 0.3
1 16.1 7.9 80 8 6.7 0.3
2 15.9 7.9 80 8 6.7 0.3
3 15.9 7.9 79 8 6.7 0.3
4 15.8 7.8 79 8 6.7 0.3
5 15.7 7.8 79 8 6.7 0.2
6 15.6 7.8 79 8 6.7 0.3
7 15.6 7.8 78 8 6.7 0.3
8 15.5 7.8 78 8 6.7 0.2
9 15.5 7.8 79 8 6.7 0.3
10 15.5 7.8 78 8 6.7 0.2
R-IS-8- 11 15.5 7.8 78 8 6.7 0.3
UVR 10724 12 15.5 7.8 78 8 6.7 0.3 3
13 15.5 7.7 77 8 6.7 0.2
14 15.5 7.7 77 8 6.7 0.2
15 15.5 7.7 77 8 6.7 0.2
16 15.5 7.7 77 8 6.7 0.2
17 15.5 7.7 77 8 6.7 0.3
18 15.4 7.7 77 8 6.6 0.2
19 15.4 7.7 77 8 6.6 0.2
20 15.4 7.7 77 8 6.6 0.3
21 15.4 7.7 77 8 6.6 0.2
22 15.4 7.7 77 8 6.6 0.3
23 15.4 7.7 77 8 6.6 0.3
A-38 June 2018

Final Water Quality Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
24 15.4 7.7 77 8 6.6 0.2
25 15.4 7.7 77 8 6.6 0.3
26 15.4 7.7 77 8 6.6 0.2
27 15.4 7.7 77 8 6.6 0.2
28 15.4 7.7 77 8 6.6 0.2
29 15.4 7.7 77 8 6.6 0.3
30 15.4 7.7 77 8 6.7 0.3
31 15.4 7.7 77 8 6.6 0.3
32 15.4 7.7 77 8 6.6 0.2
33 15.4 7.7 77 8 6.6 0.3
34 15.4 7.7 77 8 6.6 0.3
35 15.3 7.7 78 8 6.6 0.2
36 15.3 7.7 77 8 6.6 0.3
37 15.3 7.7 77 8 6.6 0.2
R-IS-8- 38 15.3 7.7 77 8 6.6 0.3
UVR 10724 39 15.2 7.7 76 8 6.6 0.2 73
40 15.2 7.6 76 8 6.6 0.3
41 15.1 7.6 75 8 6.5 0.3
42 14.2 7.4 72 8 6.3 0.1
43 13.9 7.2 70 8 6.2 0.1
44 13.7 7.3 70 8 6.2 0.1
45 13.5 7.3 70 8 6.2 0.1
46 134 7.3 70 8 6.2 0.1
47 13.2 7.4 71 8 6.2 0.1
48 13.1 7.4 70 8 6.2 0.1
49 13.0 7.4 70 8 6.2 0.1
50 12.9 7.4 70 8 6.2 0.2
51 12.9 7.4 70 8 6.2 0.1
52 12.8 7.3 70 8 6.2 0.1
53 12.7 7.4 70 8 6.2 0.1
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
54 12.7 7.4 70 8 6.2 0.1
55 12.6 7.4 69 8 6.2 0.1
56 12.5 7.4 69 8 6.2 0.1
57 124 7.3 68 8 6.2 0.1
58 12.3 7.4 69 8 6.2 0.1
59 12.2 7.3 68 8 6.2 0.2
60 121 7.2 67 8 6.1 0.1
61 12.0 7.0 65 8 6.1 0.2
62 11.8 7.0 64 8 6.1 0.2
63 11.8 7.0 65 8 6.1 0.1
64 11.6 6.9 64 8 6.1 0.2
65 11.3 6.8 62 8 6.1 0.2
66 10.7 6.7 60 8 6.1 0.2
67 9.9 6.8 60 8 6.1 0.2
R-IS-8- 68 8.6 7.2 62 8 6.1 0.2
UVR 10724 69 7.8 75 63 8 6.1 0.2 73
70 7.5 7.6 63 8 6.1 0.2
71 7.5 7.6 63 8 6.1 0.3
72 7.3 7.6 63 8 6.1 0.2
73 7.1 7.4 61 8 6.1 0.3
74 7.0 7.4 61 9 6.0 0.2
75 6.9 7.5 62 8 6.1 0.2
76 6.9 7.6 63 8 6.1 0.3
77 6.8 7.7 63 8 6.1 0.2
78 6.8 7.7 63 8 6.1 0.3
79 6.8 7.7 63 8 6.1 0.3
80 6.7 7.7 63 8 6.1 0.2
81 6.7 7.6 62 8 6.1 0.3
82 6.7 7.6 62 8 6.1 0.3
83 6.7 7.5 61 8 6.1 0.3
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 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)
84 6.6 7.4 60 8 6.1 0.3

RIoE | 1024 85 6.6 74 58 9 6.1 0.3 7.3
86 6.6 7.1 58 9 6.1 0.3

Ice House Reservoir

surface 12.5 8.1 76 10 7.5 0.7
1 12.5 8.1 76 9 7.5 0.7
2 12.5 8.1 76 9 7.5 0.7
3 12.5 8.1 76 9 7.5 0.7
4 12.5 8.1 76 9 7.5 0.7
5 12.5 8.1 76 9 7.5 0.7
6 12.5 8.1 75 9 7.4 0.7
R-I1S-9- 7 12.5 8.1 75 9 74 0.7

IHR 10723 8 124 8.0 75 9 7.4 0.7 3
9 124 8.0 75 9 7.4 0.6
10 124 8.0 75 9 7.4 0.7
11 12.4 8.0 75 9 7.4 0.6
12 12.4 8.0 75 9 7.4 0.7
13 124 8.0 75 9 7.3 0.7
14 124 8.0 75 9 7.3 0.7
15 12.4 8.0 75 9 7.3 2.4

June 2018 A-41

Final Water Quality Monitoring Report



Sacramento Municipal Utility District
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
surface 13.3 8.1 77 7 6.8 0.2
1 13.1 8.1 77 7 6.8 0.2
2 13.1 8.1 77 7 6.8 0.3
3 13.1 8.0 76 7 6.8 0.3
4 13.0 8.0 76 7 6.8 0.2
5 13.0 8.0 76 7 6.8 0.2
6 13.0 8.1 76 7 6.8 0.2
R-I1S-10- 7 13.0 8.1 76 7 6.8 0.2
IHR 10723 8 13.0 8.0 76 7 6.8 0.3 6.1
9 13.0 8.1 76 7 6.8 0.2
10 13.0 8.1 76 7 6.8 0.2
11 13.0 8.0 76 7 6.8 0.2
12 13.0 8.0 76 7 6.8 0.2
13 13.0 8.0 76 7 6.8 0.2
14 12.9 8.0 76 7 6.8 0.2
15 12.9 8.0 76 7 6.8 0.2
surface 134 8.1 78 7 6.9 0.3
1 13.3 8.1 77 7 6.9 0.2
2 13.2 8.1 77 7 6.9 0.2
3 13.2 8.1 77 7 6.9 0.3
4 13.2 8.1 77 7 6.9 0.2
5 13.2 8.1 77 7 6.9 0.2
R-1S-11- 6 13.2 8.1 77 7 6.9 0.2
IHR 10/23 7 13.2 8.1 77 7 6.9 0.2 8.5
8 13.1 8.1 77 7 6.9 0.3
9 13.1 8.1 77 7 6.9 0.2
10 13.1 8.1 77 7 6.9 0.2
11 13.1 8.1 77 7 6.9 0.2
12 13.1 8.1 77 7 6.9 0.2
13 13.1 8.1 77 7 6.9 0.3
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
14 13.1 8.1 77 7 6.9 0.2
15 13.0 8.0 76 7 6.9 0.2
16 13.0 8.0 76 7 6.9 0.2
17 13.0 8.0 76 7 6.9 0.2
18 13.0 8.0 76 7 6.8 0.2
19 12.9 7.9 75 7 6.8 0.2
20 9.6 5.9 51 7 6.2 0.3
21 9.0 8.6 49 7 6.1 0.1
22 8.8 5.6 48 7 6.1 0.2
RIS 1023 23 8.7 56 48 7 6.1 0.2 8.5
24 8.6 5.1 43 7 6.1 0.2
25 8.5 4.6 39 7 6.0 0.3
26 8.4 4.2 35 8 6.0 0.4
27 8.3 3.9 33 8 6.0 0.6
28 8.2 3.6 30 8 6.0 0.7
29 7.9 2.7 23 8 6.0 0.1
30 7.7 1.9 16 9 6.0 1.3
31 7.6 1.2 10 9 6.0 1.5
32 7.5 0.6 5 10 6.0 2.1
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Sacramento Municipal Utility District
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FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Junction Reservoir
surface 12.0 8.2 76 8 6.3 0.0
1 12.0 8.2 76 8 6.3 0.1
2 11.9 8.2 76 8 6.3 0.1
3 11.9 8.2 76 8 6.2 0.1
4 11.8 8.2 76 8 6.3 0.1
5 11.7 8.3 76 8 6.3 0.1
6 11.7 8.3 76 8 6.3 0.1
7 11.7 8.3 76 8 6.3 0.1
8 11.6 8.3 76 8 6.3 0.1
R-I1S-12- 9 11.7 8.3 76 8 6.3 0.1
JR 172 10 116 8.3 76 8 6.3 0.1 91
11 11.5 8.3 76 8 6.3 0.1
12 11.4 8.3 76 8 6.3 0.2
13 11.3 8.3 76 8 6.3 0.1
14 11.2 8.4 76 8 6.3 0.1
15 111 8.4 77 8 6.3 0.1
16 11.0 8.4 77 8 6.3 0.1
17 10.4 8.6 77 9 6.4 0.1
18 10.3 8.7 77 9 6.4 0.2
19 10.3 8.5 76 9 6.4 0.2
Slab Creek Reservoir
surface 11.7 10.3 95 16 6.9 0.6
1 11.6 10.3 95 16 6.9 0.6
2 11.6 10.3 95 16 6.9 0.6
R-1S-14- 3 11.6 10.3 95 16 6.9 0.5
sc 10730 4 116 103 95 16 6.9 0.6 4.1
5 11.6 10.3 95 17 6.8 0.5
6 11.6 10.3 94 17 6.8 0.5
7 11.6 10.3 94 17 6.8 0.6
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
8 11.6 10.3 94 17 6.8 0.7
9 11.6 10.3 94 17 6.8 0.7
10 11.6 10.3 94 17 6.8 0.7
surface 12.1 10.1 94 17 6.8 0.6
1 121 101 94 17 6.8 0.6
2 12.0 101 94 17 6.8 0.6
3 11.9 10.0 93 17 6.8 0.7
4 11.8 10.0 93 16 6.8 0.7
5 11.8 10.0 93 16 6.8 0.7
6 11.8 10.0 92 16 6.8 0.6
7 11.8 10.0 93 16 6.8 0.6
8 11.8 10.1 93 16 6.8 0.5
9 11.8 101 93 16 6.8 0.7
10 11.7 10.0 93 16 6.7 0.6
11 11.7 10.0 92 16 6.7 0.6
12 11.6 10.0 92 16 6.7 0.6
S-15-SC 10/30 13 11.5 10.0 92 15 6.7 0.6 3.1
14 11.4 10.0 92 16 6.7 0.5
15 11.3 10.8 92 15 6.7 0.5
16 11.2 10.2 93 14 6.7 0.4
17 111 10.1 92 14 6.6 04
18 111 10.1 92 14 6.6 0.5
19 111 101 92 14 6.6 0.4
20 11.0 10.2 92 14 6.6 0.5
21 11.0 10.1 92 14 6.6 0.5
22 11.0 10.1 91 14 6.6 0.4
23 11.0 10.1 91 14 6.6 0.4
24 10.9 10.0 91 14 6.6 0.5
25 10.9 9.9 90 14 6.6 0.6
26 10.9 9.8 88 14 6.6 0.5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
27 10.9 9.7 88 14 6.6 0.5
28 10.9 9.5 86 14 6.6 0.6
29 10.9 9.4 85 14 6.5 0.7
30 10.9 9.4 85 14 6.5 0.8
31 10.8 9.4 85 14 6.5 0.6
32 10.8 9.3 84 14 6.5 0.7

S-15-SC | 10530 33 10.8 9.2 83 14 6.5 0.6 31
34 10.8 9.2 83 14 6.5 0.9
35 10.8 81.8 82 14 6.5 0.8
36 10.8 80.4 80 14 6.5 1.2
37 10.8 77.8 78 14 6.5 2.4
38 10.8 74.7 75 15 6.5 24

Rubicon Reservoir

surface 9.8 8.3 73 9 6.9 0.4
R-1S-18- 1 9.7 8.3 73 9 6.8 0.4

RR 10731 2 9.6 8.3 73 9 6.8 05 4.0
3 9.5 8.2 72 9 6.7 0.5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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)
Buck Island Reservoir
surface 9.9 8.6 76 9 6.8 1.2
1 9.8 8.6 76 7 6.9 1.2
2 9.8 8.6 76 7 7.0 1.2
RASTO- 1 1onts 3 9.8 8.6 76 7 7.0 12 55
4 9.8 8.6 76 7 71 1.2
5 9.7 8.6 75 7 71 1.2
6 9.8 8.5 75 8 71 3.2
°C = degrees Celsius
m = meter
mg/L = milligrams per liter
s.u. = standard unit of pH
uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Unit
“Q” indicates data qualified based on post-sampling calibration check (see Appendix F).
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Table A-4. In situ Vertical Profile Data for UARP Reservoir Sites — Late November (Fall-Winter) General Chemistry Survey.

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
Loon Lake
surface 71 9.6 79 6 6.8 0.5
1 7.1 9.6 79 6 6.7 0.6
2 7.0 9.6 79 6 6.6 0.5
3 7.0 9.6 79 6 6.6 0.6
4 7.0 9.5 79 6 6.6 0.6
5 7.0 9.5 78 6 6.6 0.7
6 7.0 9.5 78 6 6.6 0.7
7 7.0 9.5 78 6 6.6 0.7
8 7.0 9.5 78 6 6.6 0.7
R-1S-1- 9 7.0 9.5 78 6 6.6 0.6
LL 1714 10 7.0 9.5 78 6 6.6 0.7 7.0
11 7.0 9.5 78 6 6.6 0.5
12 7.0 9.5 78 6 6.6 0.6
13 7.0 9.5 78 6 6.6 0.5
14 7.0 9.5 78 6 6.6 0.6
15 7.0 9.5 68 6 6.6 0.6
16 7.0 9.5 78 6 6.6 0.6
17 7.0 9.5 78 6 6.6 0.7
18 7.0 9.5 78 6 6.6 0.6
19 7.0 9.5 78 6 6.6 0.7
surface 7.4 9.5 79 5 6.8 0.5
1 7.4 9.5 79 5 6.8 0.5
2 7.4 9.6 79 5 6.8 0.5
R-IS-2- 3 7.4 9.6 80 5 6.8 0.5
LL 1714 4 7.4 9.6 80 5 6.8 05 58
5 7.4 9.6 79 5 6.8 0.4
6 7.4 9.5 79 5 6.8 0.4
7 7.4 9.5 79 5 6.8 0.4
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
8 7.4 9.5 79 5 6.8 04
9 7.4 9.5 79 5 6.8 0.5

RIS 1114 10 74 96 79 5 6.8 05 5.8
11 7.3 9.6 80 5 6.8 0.5
12 7.3 9.5 80 6 6.8 0.5
surface 7.2 9.6 79 5 6.8 0.5
1 7.2 9.6 79 5 6.8 0.5
2 7.2 9.6 79 5 6.7 0.5

RIS 1114 3 71 9.6 79 5 6.7 0.6 5.2
4 71 9.6 79 5 6.7 04
5 7.1 9.6 79 5 6.7 45
6 7.0 9.6 79 5 6.7 45

Gerle Creek Reservoir

surface 5.7 10.6 84 9 6.6 0.4
1 5.2 10.7 84 8 6.6 04
2 5.0 10.6 83 9 6.5 04

R 11121 3 47 106 82 9 65 0.4 4.0
4 4.5 10.6 82 8 6.5 04
5 4.5 10.5 82 8 6.4 0.5
6 4.4 10.5 81 9 6.4 0.5

Union Valley Reservoir

surface 13.2 8.3 79 8 6.8 0.0
1 13.2 8.3 79 8 6.8 0.0
2 13.2 8.3 79 8 6.8 0.1
3 13.2 8.3 79 8 6.8 0.1

R 11115 4 132 8.3 79 8 6.8 0.0 9.1
5 13.2 8.3 79 8 6.8 0.0
6 13.1 8.3 79 8 6.8 0.0
7 13.1 8.3 79 8 6.8 0.0
8 13.1 8.3 79 8 6.8 0.1
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
9 13.0 8.3 79 8 6.8 0.0
R-1S-5- 10 12.8 8.3 79 8 6.8 0.1
UVR 115 11 12.3 8.4 79 8 6.8 0.1 91
12 11.6 8.5 78 9 6.7 0.1
surface 13.4 8.1 78 8 6.9 0.0
1 13.5 8.1 78 8 6.8 0.0
2 13.5 8.1 78 8 6.8 0.0
3 13.5 8.1 78 8 6.8 0.0
4 13.5 8.1 78 8 6.8 0.0
5 13.5 8.1 77 8 6.8 0.0
6 13.5 8.1 77 8 6.8 0.0
7 13.5 8.1 77 8 6.7 0.1
8 13.5 8.1 77 8 6.7 0.0
9 13.5 8.0 77 8 6.7 0.1
10 13.5 8.0 76 8 6.7 0.2
11 13.5 8.0 77 8 6.7 0.1
R-I1S-6- 12 13.5 8.0 77 8 6.7 0.1
UVR 1115 13 13.5 8.0 77 8 6.7 0.1 9.1
14 13.5 8.0 77 8 6.7 0.1
15 13.5 8.0 77 8 6.7 0.0
16 13.5 8.0 77 8 6.7 0.0
17 13.5 8.0 77 8 6.7 0.1
18 13.5 8.0 77 8 6.7 0.1
19 13.5 8.0 77 8 6.7 0.1
20 13.5 8.0 77 8 6.7 0.1
21 13.5 8.0 77 8 6.7 0.1
22 13.5 8.0 77 8 6.7 0.1
23 13.5 8.0 77 8 6.7 0.0
24 13.4 8.0 77 8 6.7 0.0
25 134 8.0 77 8 6.7 0.1
A-50 June 2018

Final Water Quality Monitoring Report
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
26 13.4 8.0 77 8 6.7 0.0
27 13.4 8.1 77 8 6.7 0.1
28 13.4 8.1 77 8 6.7 0.1
29 13.4 8.1 77 8 6.7 0.1
30 13.4 8.1 77 8 6.7 0.0
31 134 8.1 77 8 6.7 0.0
32 134 8.1 77 8 6.7 0.0
33 13.4 8.1 77 8 6.7 0.0
34 13.4 8.1 77 8 6.7 0.0
R-1S-6- 35 13.4 8.1 77 8 6.7 0.0
UVR 11715 36 134 8.1 77 8 6.7 0.0 91
37 134 8.1 77 8 6.7 0.1
38 13.3 8.1 78 8 6.7 0.1
39 12.9 8.2 78 8 6.7 0.0
40 12.9 8.3 78 8 6.7 0.0
41 12.8 8.3 78 8 6.7 0.1
42 12.7 8.3 78 8 6.7 0.1
43 12.7 8.3 78 8 6.7 0.2
44 12.7 8.3 78 8 6.7 0.1
45 12.7 8.3 78 8 6.7 0.1
surface 13.4 8.1 78 8 6.7 0.1
1 13.5 8.1 78 8 6.7 0.0
2 13.5 8.1 78 8 6.7 0.0
3 13.5 8.1 78 8 6.7 0.0
R-1S-7- 4 13.5 8.1 78 8 6.7 0.0
UVR 115 5 13.5 8.1 77 8 6.7 0.0 9.1
6 13.5 8.1 77 8 6.7 0.0
7 13.5 8.1 78 8 6.7 0.0
8 13.5 8.1 78 8 6.7 0.0
9 13.5 8.1 78 8 6.7 0.0
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

2017 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 6.7 0.1
11 13.5 8.0 77 8 6.7 0.0
12 13.5 8.0 77 8 6.7 0.1
13 13.5 8.0 77 8 6.7 0.1
14 13.5 8.0 77 8 6.7 0.1
15 13.5 8.0 77 8 6.7 0.0
16 13.5 8.0 77 8 6.7 0.0
17 13.5 8.0 77 8 6.7 0.0
18 134 8.0 77 8 6.7 0.0
19 134 8.0 77 8 6.7 0.1
20 134 8.0 77 8 6.7 0.0
21 134 8.0 77 8 6.7 0.0
22 134 8.0 77 8 6.7 0.0
23 134 8.0 77 8 6.7 0.0
R-IS-7- 24 134 8.0 77 8 6.7 0.0
UVR 11715 25 13.4 8.0 77 8 6.7 0.0 91
26 134 8.0 77 8 6.7 0.0
27 134 8.0 77 8 6.7 0.0
28 134 8.1 77 8 6.7 0.1
29 134 8.1 77 8 6.7 0.0
30 13.3 8.1 78 8 6.7 0.0
31 13.3 8.1 78 8 6.7 0.1
32 13.2 8.2 78 8 6.7 0.1
33 13.1 8.2 78 8 6.7 0.1
34 13.0 8.2 78 8 6.7 0.1
35 13.2 8.2 78 8 6.7 0.1
36 12.8 8.3 79 8 6.7 0.1
37 2.6 8.4 79 8 6.7 0.1
38 12.6 8.4 79 8 6.7 0.0
39 12.5 8.4 79 8 6.7 0.1
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

surface 13.5 7.9 76 8 6.7 0.0

1 13.5 7.9 76 8 6.7 0.1

2 13.5 7.9 76 8 6.7 0.1

3 13.5 7.9 76 8 6.7 0.1

4 13.5 7.9 76 8 6.6 0.1

5 13.5 7.9 76 8 6.7 0.0

6 13.5 7.9 76 8 6.6 0.0

7 13.5 7.9 76 8 6.6 0.0

8 13.5 7.9 76 8 6.6 0.0

9 13.5 7.8 75 8 6.6 0.1

10 13.5 7.8 75 8 6.6 0.1

11 13.5 7.8 75 8 6.6 0.1

12 13.5 7.8 75 8 6.6 0.1

13 13.5 7.8 75 8 6.6 0.1

R-IS-8- 14 13.5 7.8 75 8 6.6 0.1

UVR 11715 15 135 78 75 8 6.6 0.0 9.8

16 13.5 7.8 75 8 6.6 0.0

17 13.5 7.8 75 8 6.6 0.0

18 13.5 7.8 75 8 6.6 0.0

19 13.5 7.8 75 8 6.6 0.1

20 13.5 7.8 75 8 6.6 0.1

21 13.5 7.8 75 8 6.6 0.0

22 13.5 7.8 75 8 6.6 0.0

23 13.5 7.8 75 8 6.6 0.1

24 13.5 7.8 75 8 6.6 0.1

25 13.5 7.8 75 8 6.6 0.0

26 13.5 7.8 75 8 6.6 0.1

27 13.5 7.8 75 8 6.6 0.1

28 13.5 7.9 75 8 6.6 0.0

29 13.5 7.9 75 8 6.6 0.1
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2017 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)
30 13.5 7.9 76 8 6.6 0.0
31 13.5 7.9 76 8 6.6 0.0
32 13.5 8.0 76 8 6.6 0.0
33 13.5 8.0 76 8 6.6 0.1
34 134 8.0 76 8 6.6 0.1
35 134 8.0 76 8 6.7 0.0
36 134 8.0 76 8 6.6 0.1
37 134 8.0 76 8 6.6 0.1
38 134 8.0 76 8 6.6 0.1
39 134 7.9 76 8 6.6 0.1
40 134 7.9 76 8 6.6 0.1
41 134 7.9 76 8 6.6 0.0
42 134 7.9 76 8 6.6 0.1
43 134 7.9 75 8 6.6 0.1
R-IS-8- 44 134 7.9 75 8 6.6 0.1
UVR 11715 45 13.4 78 75 8 6.6 0.1 9.8
46 134 7.8 75 8 6.6 0.1
47 134 7.9 76 8 6.6 0.1
48 134 7.9 76 8 6.6 0.1
49 134 7.9 76 8 6.6 0.1
50 13.3 7.9 76 8 6.6 0.0
51 13.3 7.9 75 8 6.6 0.1
52 13.3 7.9 75 8 6.6 0.1
53 13.2 7.9 75 8 6.6 0.1
54 13.3 7.8 75 8 6.6 0.2
55 13.2 7.8 74 8 6.6 0.0
56 13.2 7.7 74 8 6.5 0.1
57 13.2 7.9 73 8 6.5 0.1
58 13.1 7.6 73 8 6.5 0.1
59 13.1 7.6 72 8 6.5 0.0
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2017 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)
60 13.0 7.4 70 8 6.4 0.1
61 13.0 7.2 68 8 6.4 0.1
62 12.9 7.1 67 9 6.4 0.1
63 12.6 6.5 61 9 6.2 0.1
64 11.9 6.0 56 9 6.1 0.1
65 11.0 5.8 52 8 6.1 0.1
66 9.4 6.2 54 8 6.1 0.1
67 8.6 6.6 67 8 6.1 0.0
68 8.3 6.7 57 8 6.1 0.0
RIS 1115 69 7.9 6.8 57 8 6.1 0.1 9.8
70 7.7 6.9 57 8 6.1 0.1
71 7.5 7.0 58 8 6.0 0.1
72 7.4 7.1 59 8 6.0 0.1
73 7.3 7.1 59 8 6.0 0.0
74 7.2 7.1 59 8 6.0 0.0
75 7.0 7.1 58 8 6.0 0.0
76 7.0 7.1 59 8 6.0 0.0
77 6.9 7.3 60 8 6.0 0.1
78 6.8 7.3 60 8 6.0 0.2
Ice House Reservoir
surface 11.0 8.6 78 7 6.9 0.1
1 11.0 8.5 77 7 6.8 0.0
2 11.0 8.5 77 7 6.8 0.0
3 11.0 8.5 77 7 6.7 0.0
R-1S-9- 4 10.9 8.5 77 7 6.7 0.1
IHR 1113 5 10.9 8.5 77 7 6.8 0.1 6.1
6 10.9 8.5 77 7 6.8 0.1
7 10.9 8.4 76 7 6.7 0.1
8 10.9 8.4 76 7 6.7 0.2
9 10.9 8.4 76 7 6.7 0.1
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2017 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 10.9 8.4 76 7 6.7 0.1
11 10.9 8.4 76 7 6.7 0.1
12 10.9 8.4 76 7 6.7 0.0

RIS 1113 13 10.9 8.4 76 7 6.7 0.0 6.1
14 10.9 8.4 76 7 6.7 0.0
15 10.9 8.4 76 7 6.7 0.0
16 10.9 8.4 76 7 6.7 0.0
surface 11.0 8.4 76 7 6.9 0.0
1 11.0 8.4 76 7 6.8 0.0
2 11.0 8.4 76 7 6.8 0.1
3 11.0 8.4 76 7 6.8 0.0
4 11.0 8.4 76 7 6.8 0.1

RIS0 1 11m3 5 10.9 8.4 76 7 6.8 0.0 7.9
6 10.9 8.3 76 7 6.8 0.0
7 10.9 8.3 76 7 6.8 0.0
8 10.9 8.3 76 7 6.8 0.0
9 10.9 8.4 76 7 6.8 0.0
10 10.9 8.4 76 7 6.8 0.0
surface 11.0 8.2 74 7 6.8 0.0
1 10.9 8.2 74 7 6.7 0.0
2 10.9 8.2 75 7 6.7 0.0
3 10.9 8.2 74 7 6.7 0.0
4 10.9 8.2 74 7 6.7 0.1
R-I1S-11- 5 10.9 8.2 74 7 6.7 0.0

IHR 1113 6 10.9 8.2 74 7 6.7 0.0 8.2
7 10.9 8.2 74 7 6.7 0.0
8 10.9 8.2 74 7 6.7 0.0
9 10.9 8.2 74 7 6.7 0.0
10 10.9 8.2 74 7 6.7 0.1
11 10.9 8.2 74 7 6.7 0.1
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2017 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 10.9 8.2 74 7 6.7 0.1
13 10.9 8.2 74 7 6.7 0.2
14 10.9 8.2 74 7 6.7 0.0
15 10.8 8.2 74 7 6.7 0.1
16 10.8 8.2 74 7 6.7 0.1
17 10.8 8.2 74 7 6.7 0.0
18 10.8 8.1 73 7 6.7 0.1
19 10.8 8.1 74 7 6.7 0.0
R-1S-11- 20 10.7 8.0 72 7 6.7 0.1
IHR 113 21 10.7 8.0 72 7 6.6 0.1 8.2
22 10.6 7.6 68 7 6.5 0.2
23 104 6.5 58 8 6.3 0.1
24 9.9 5.2 46 8 6.1 0.2
25 8.9 4.5 38 8 6.0 0.2
26 8.5 2.8 23 8 5.9 0.6
27 8.4 2.2 19 8 5.8 0.7
28 8.2 1.8 15 9 5.8 0.8
29 8.1 1.4 12 11 6.1 0.8
Junction Reservoir
surface 10.9 9.0 81 8 6.7 04
1 10.9 9.0 81 8 6.7 04
2 10.9 8.9 81 8 6.6 04
3 10.9 8.9 81 8 6.6 0.3
4 10.9 8.9 81 8 6.6 0.4
RASTZ 1 121 5 10.9 9.0 81 8 65 0.4 5.5
6 10.9 9.0 81 8 6.5 0.4
7 10.9 9.0 81 8 6.5 0.4
8 10.9 9.0 81 8 6.5 0.4
9 10.9 9.0 81 8 6.5 0.3
10 10.8 9.0 81 8 6.5 0.4
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2017 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)
11 10.8 9.1 82 8 6.5 0.4
12 10.7 9.2 83 8 6.5 0.2
13 10.7 9.2 83 8 6.5 0.4
14 10.3 9.3 83 9 6.5 0.4
15 10.1 9.3 82 9 6.4 0.4
R-I1S-12- 16 10.0 9.2 81 9 6.4 0.4

JR 1721 17 9.8 9.3 82 9 6.4 0.4 55
18 9.8 9.4 83 9 6.4 0.5
19 9.8 9.4 83 9 6.4 0.4
20 9.8 9.4 83 9 6.5 0.4
21 9.7 9.5 83 9 6.5 0.5
22 9.7 9.4 83 9 6.5 04
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2017 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)
Slab Creek Reservoir
surface 9.8 10.8 96 21 71 15.1
1 9.8 10.8 95 22 7.1 13,81
2 9.7 10.9 96 22 7.1 15.1
3 9.8 10.9 96 21 7.1 14.1
R-1S-14- 4 9.8 10.8 95 22 7.1 16.6
e 1527 5 9.7 10.8 95 22 71 141 0.9
6 9.7 10.9 95 22 7.1 20.7
7 9.6 10.9 96 23 7.1 14.3
8 9.6 10.9 95 23 7.1 15.1
9 9.6 10.9 95 23 7.1 15.4
surface 10.2 10.8 96 15 7.0 1.0
1 10.2 10.8 96 15 7.0 1.0
2 10.2 10.8 96 15 7.0 0.9
3 10.2 10.8 96 15 7.0 1.3
4 10.1 10.8 96 15 7.0 1.3
5 10.1 10.8 97 15 7.0 1.1
6 10.1 10.8 96 15 7.0 1.7
7 10.0 10.8 96 15 7.0 3.0
8 10.0 10.8 96 16 7.0 3.9
S-15-SC 11/27 9 10.0 10.8 95 16 7.0 4.3 3.0
10 10.0 10.7 95 16 7.0 4.2
11 9.8 10.8 95 16 6.9 17.4
12 9.6 10.7 94 17 6.9 23.7
13 9.1 10.8 94 18 6.9 27.7
14 9.0 10.7 93 18 6.9 23.2
15 8.7 10.8 92 19 6.9 10.2
16 8.5 10.8 92 19 6.8 3.3
17 8.4 10.8 92 19 6.8 3.1
18 8.4 10.8 92 19 6.8 3.8
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
19 8.3 10.8 92 19 6.8 3.1
20 8.3 10.8 92 19 6.8 2.6
21 8.2 10.8 92 19 6.8 2.8
22 8.2 10.8 92 19 6.8 3.9
23 8.1 10.8 92 19 6.8 3.1
24 8.1 10.8 92 19 6.8 3.1
25 8.1 10.9 92 19 6.8 3.0
26 8.1 10.9 92 19 6.8 3.1
27 8.1 10.8 92 19 6.8 3.2
28 8.0 10.9 92 19 6.8 3.0
S-AS-SC o 12T 29 8.0 10.9 92 19 6.8 3.1 3.0
30 8.0 10.9 92 19 6.8 2.9
31 8.0 10.8 91 19 6.8 2.8
32 8.0 10.7 90 19 6.8 2.7
33 8.0 10.5 88 19 6.7 2.6
34 7.9 10.4 88 19 6.7 2.7
35 7.9 10.4 88 19 6.7 2.9
36 7.9 10.4 87 19 6.7 2.5
37 8.0 10.0 84 20 6.7 3.3
38 8.0 9.6 80 20 6.7 3.6
Brush Creek Reservoir
surface 10.3 8.8 78 19 6.9 43.7
1 10.3 8.8 78 19 6.9 43.9
2 10.3 8.8 78 19 6.8 56.1
3 10.3 8.8 78 19 6.8 45.7
RASZ0- 1 4128 4 103 8.7 78 19 6.8 445 0.3
5 10.3 8.7 78 19 6.8 45.8
6 10.3 8.7 78 19 6.8 44.8
7 10.3 8.7 78 19 6.8 45.8
8 10.3 8.7 78 19 6.8 42.2
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2017 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)

9 10.3 8.7 78 19 6.8 445
10 10.3 8.7 77 19 6.8 42.6
11 10.3 8.7 78 18 6.8 62.9
12 10.3 8.9 79 18 6.9 52.0
13 10.1 9.0 80 18 6.9 46.0
14 10.1 9.1 81 18 6.9 45.0
15 10.1 9.1 81 18 6.9 42.3
16 10.0 9.1 82 18 6.9 39.0
17 10.0 9.1 81 18 6.9 37.0

RS20 1 11728 18 10.0 9.1 81 18 6.9 38.2 0.3
19 10.0 9.1 81 18 6.9 34.0
20 10.0 9.1 81 18 6.9 371
21 10.0 9.1 81 18 6.9 36.7
22 9.9 9.1 81 18 6.9 32.2
23 9.9 9.1 81 18 6.9 31.4
24 9.9 9.2 81 18 6.9 34.8
25 9.9 9.2 81 18 6.9 341
26 9.9 9.2 81 18 6.9 341
27 9.8 9.2 81 18 6.9 341

°C = degrees Celsius

m = meter

mg/L = milligrams per liter

s.u. = standard unit of pH

uS/cm = microsiemens per centimeter

NTU = Nephelometric Turbidity Unit

“Q” indicates data qualified based on post-sampling calibration check (see Appendix F).
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Figure B-1. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-5-UVR and R-1S-6-UVR during May (Spring) 2017.
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Figure B-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-7-UVR and R-1S-8-UVR during May (Spring) 2017.
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Figure B-3. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir

sites R-1S-9-IHR and R-IS-10-IHR during May (Spring) 2017.
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Figure B-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
and Brush Creek Reservoir sites R-1S-11-IHR and R-IS-20-BC during May (Spring) 2017.
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Figure B-5. In situ water temperature, dissolved oxygen, turbidity, and pH at Rubicon Reservoir
and Buck Island Reservoir sites R-IS-18-RR and R-1S-19-Bl during August (Summer) 2017.
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Figure B-6. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake sites R-IS-

1-LL and R-IS-2-LL during August (Summer) 2017.
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Figure B-7. 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 August (Summer) 2017.
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Figure B-8. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-5-UVR and R-1S-6-UVR during August (Summer) 2017.
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Figure B-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 August (Summer) 2017.
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Figure B-10. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
sites R-1S-9-IHR and R-IS-10-IHR during August (Summer) 2017.
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Figure B-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 August (Summer) 2017.

June 2018

Final Water Quality Monitoring Report



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

N
o

25

30

35

Site R-1S-13-CR
—0—Water Temperature (°C) —{3-Dissolved Oxygen(mg/L) —@-Turbidity (NTU) —&—pH (s.u.)
0 2 4 6 8 10 12 14 16 18 20 22 24
0 ' A
]
2 [
[ ]
4
E
=
-
)
o
6
8
10
Site R-I1S-14-SC
—0—Water Temperature (°C) -{J~Dissolved Oxygen(mg/L) -@=Turbidity (NTU) —&—pH (s.u.)
0 2 4 6 8 10 12 14 16 18 20 22 24
O re 1
10
— 15
£
£
-1
@
o

Figure B-12. In situ water temperature, dissolved oxygen, turbidity, and pH at Camino Reservoir
and Slab Creek Reservoir sites R-IS-13-CR and R-1S-14-SC during August (Summer) 2017.
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Figure B-13. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek
Reservoir and Brush Creek Reservoir sites R-1S-15-SC and R-IS-20-BC during August (Summer)
2017.
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Figure B-14. In situ water temperature, dissolved oxygen, turbidity, and pH at Rubicon Reservoir
and Buck Island Reservoir sites R-IS-18-RR and R-1S-19-Bl during October/November (Fall) 2017.
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Figure B-15. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake sites R-
IS-1-LL and R-1S-2-LL during October/November (Fall) 2017.
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Figure B-16. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake and Gerle
Creek Reservoir sites R-I1S-3-LL and R-IS-4-GC during October/November (Fall) 2017.
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Figure B-17. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-5-UVR and R-1S-6-UVR during October/November (Fall) 2017.
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Figure B-18. 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/November (Fall) 2017.
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Figure B-19. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
sites R-1S-9-UVR and R-IS-10-IHR during October/November (Fall) 2017.
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Figure B-20. 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/November (Fall) 2017.
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Figure B-21. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek
Reservoir sites R-IS-14-SC and R-IS-15-SC during October/November (Fall) 2017.
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Figure B-22. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake sites R-
IS-1-LL and R-IS-2-LL during late November (Fall-Winter) 2017.
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Figure B-23. 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 late November (Fall-Winter) 2017.
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Figure B-24. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-5-UVR and R-1S-6-UVR during late November (Fall-Winter) 2017.
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Figure B-25. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-7-UVR and R-1S-8-UVR during late November (Fall-Winter) 2017.
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Figure B-26. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
sites R-1S-9-IHR and R-IS-10-IHR during late November (Fall-Winter) 2017.
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Figure B-27. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
and Junction Reservoir sites R-IS-11-lHR and R-IS-12-JR during late November (Fall-Winter) 2017.
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Figure B-28. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek
Reservoir sites R-1S-14-SC and R-IS-15-SC during late November (Fall-Winter) 2017.

June 2018

B-30
Final Water Quality Monitoring Report



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

—0—Water Temperature (°C)

0 5 15
0 A

Site R-1S-20-BC

-1 Dissolved Oxygen(mg/L)

20

25 30 35

-@-Turbidity (NTU)

40

45

50

—&—pH (s.u.)

55

60

65

Depth (m)
IS

20

22

24

26

28

Figure B-29. In situ water temperature, dissolved oxygen, turbidity, and pH at Brush Creek
Reservoir sites R-1S-20-BC during late November (Fall-Winter) 2017.
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June 2018
Final Water Quality Monitoring Report

C-1



C-2

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

This Page Intentionally Left Blank

June 2018
Final Water Quality Monitoring Report



Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Table C-1. General chemistry results for UARP riverine sites during the May (Spring) sampling event.

x x P B g g g g E
v E E| o] o 3 2 & & & b's 3 3 3 2 % % % % &
o % 335 8 o o o % & 2 2 2 2 2 g 2 2 2 2 =
= SN R Y w e © N Q@ 5 5 5 5 5 v 5 S S Nt ©
Analyte =1 @ e @ 9 24 24 24 24 24 2 2 2 2 2 124 2 2 2 2 i
Miscellaneous
Total Suspended Solids (TSS) | mgiL |~ | ~ | ~ | -] <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 5.8 <20 | <20 | <o | <20 | <20
Total Dissolved Solids (TDS) mgl |~ | ~[~]~] <100 | <100 | <100 | <100 | <100 | <100 14 12 <10.0 12 16 21 <10.0 10 12 <10.0
Total Organic Carbon (TOC) mgll |~ |~ |~ [~] 25 | 200 | 26 3re 34 | 347 | 23%® | 347 | 297 | 20 | <0547 | 33 | 317 | 2478 | 267 1.1
Cyanide mgll | ~| ~ | ~ | ~ | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012
Oil & Grease mgl |~ | ~[~[~] <10 | <10 | <10 | <10 | <10 | <10 | <10 | <10 | <10 | <10 <1.0 <10 | <10 | <10 | <0 | <10
(T{’;,ﬂ)Petro'e”m Hydrocarbons | 0y | | — | ~ | — | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <10.0
MTBE ug | ~| ~] -]~ <0095 | <0.005 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095
Hardness (as CaCOs) mol ||~ |~]~] 29 3.1 3.1 3.9 3.2 4.1 6 46 47 45 9.6 7.8 6.9 76 82 | <0.19
Total Alkalinity (as CaCOs) mgl ||~ |~]~] <10 5 <1.0 5.8 5.4 6 8.4 6.8 7.6 7.4 12 10 8.8 11 12 <1.0
Nutrients
Nitrate/Nitrite mgl ||~ |~ ]~ <0055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | 041 | <0.055 | <0.055 | <0.055
Total Kjeldahl Nitrogen (TKN) | mgiL | ~ | ~ | — | ~ | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | o026 | 0.22 0.3 0.22 02 | <0.040 | <0.040 | <0.040
Ammonia as N mgll || - |~ ]~ ] <0025 | <0025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025
Total Phosphorous mgll | ~| ~ |~ |~ ] <0023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023
Orthophosphate mglLl | ~| ~ | ~ | ~ | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051
Trace Elements
Aluminum (Total) ug |~ -] ~]~] 110 65 65 56 68 80 51 65 79 73 410 170 190 98 100 <16
Aluminum (Dissolved) ug || -] ~]~] 66 48 46 38 49 42 23 34 28 30 24 38 34 29 28 <0.52
Arsenic (Total) ugt |~ -]~-]-] wR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Arsenic (Dissolved) ugl |~ -] ~-]-] wR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Barium (Total) ugt |~|~|~]~] 54 | <0150 | <0150 | <0150 | <0.150 | 5.3 12 6.9 7 7 16 9.9 9.6 9.1 98 | <0.14
Cadmium (Total) ug || -~ |~ [~ ]<00330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ug ||~ |~ [~ ]<0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugl |~|~]~]~] 0237 | 0198 | 0212 | 0174 | 0213 | 0123 | 0133 | 0181 | 0168 | 0417 | 0272 | 0389 | 0662 | 0241 | 0231 | <0.0330
Copper (Dissolved) ugl ||~ |~ ]~ o208 | 01937 | 0.19778 | 0.18478 | 0.19678 | 0.11578 | 0.099% | 0.154%® | 0.1487 | 0.1767 | 0.088'7® | 0.20778 | 0.199%8 | 0.185%8 | 0.325%8 | 0.0998"
Iron (Total) ugt || ~|~]~-] <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 4002 110 120 <6.8 170 <6.8
Iron (Dissolved) ugt || ~|~]~-] <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 | <68 <6.8 <68 | <68 | <68 | <68 | <658
June 2018 C-3

Final Water Quality Monitoring Report




Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

o o o &} 14 (14 14 14 'E
« ¥ %o g | 8| g | E| E 8| 85 8 8| 8 8| &| & 5| 5| 2
o | % 4| 4|9 © Q Q % % S < & > 3 J b & & i o
= SN R Y e e © ~ ©Q Nt e Nt e Nt Nt Nt Nt Nt Nt o
Analyte =) 2 I 7 2 2 @ @ 2 2] 2] 2] 2] 2] @ 2] 2] 2] 2] [
Lead (Total) ug/llL | - | - | - | - | 0.0293Y | <0.0200 | <0.0200 | <0.0200 | 0.0277’ 0.023Y 0.039’ 0.0479 | 0.0218Y 0.028° 0.288 0.107 0.24 0.0466Y | 0.0493Y | <0.0200
Lead (Dissolved) uglL |- | - | - | - | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200
Manganese uglk | - | - | -~ | - 59 4 4.1 3.2 3.6 7.5 11 4.9 4.7 5.1 802 6.6 7.5 5 4.8 <0.050
Mercury (Total) nglL |- - |- |- 1.15 1.19 1.14 0.86 1.01 1.76 0.57 1.05 1 0.99 1.24 2.21 1.44 0.99 0.73 <0.20
Methyl mercury nglL |- - |- |- 0.021Y <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.02! <0.020 <0.020 <0.020
Nickel (Total) uglk | - | =~ | ~- | - 0.289 0.187 0.2 0.16 0.198 0.057¢ 0.133 0.144 0.132 0.135 0.33 0.21 0.347 0.15 0177 <0.0330
Nickel (Dissolved) uglk | - | =~ | —- | - 0.244 0.172 0.189 0.145 0.18 0.054Y 0.112 0.128 0.104 0.121 0.16 0.106 0.105 0.1 0.13 <0.0330
Selenium (Total) uglk | - | - | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Selenium (Dissolved) uglk |- | - | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Silver (Total) uglk | - | =~ | —- | - <0.070 <0.070 <0.070 <0.070 <0.070 0.82"3 1.313 1.113 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070
Silver (Dissolved) uglk | - | =~ | —- | - <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Zinc (Total) uglk | - | - | - | - 1.59 1.33 1.09 1.22 0.889 0.295 0.677 1.54 0.4/ 1.01 0.846 1.46 2.31 0.539 1.41 <0.200
Zinc (Dissolved) uglk | - | - | - | - 1.14 1.09 0.812 0.905 0.582 0.199 0.543 1.13 0.343Y 0.811 0.21Y 0.767 0.846 0.36° 1.24 <0.200
Standard Minerals
Calcium mg/lL |- | - | - | -- <0.044 <0.044 <0.044 1.2 <0.044 1.2 1.7 1.3 1.3 1.2 26 2.2 2.1 2.3 2.4 <0.044
Chloride mg/lL |- | - | - | -- <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 0.6 <0.026 <0.026 <0.026 1 0.95 0.82 1 1 <0.026
Magnesium mg/lL |- | - | - | -- <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043
Potassium mg/lL | - | - | - | - <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 1 <0.13 <0.13 <0.13 <0.13 <0.13
Sodium mg/lL |- | - | - | - <0.029 <0.029 <0.029 <0.029 <0.029 1.2 14 1 <0.029 <0.029 1.4 1.6 1.5 1.6 1.7 <0.029
Sulfate mglL | - | - | - | - <0.038 <0.038 0.72 <0.038 <0.038 <0.038 <0.038 0.56 <0.038 <0.038 0.6 <0.038 0.68 <0.038 <0.038 <0.038
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
FB = Field Blank was greater than the MDL for this analyte. Field blank for May (Spring) riverine and reservoir sampling events corresponded to sample “R-1S-20-BR-FBL”.
NR = Not reported. Arsenic samples were accidentally not analyzed by the laboratory during the May (Spring) sampling event.
!Exceeds National Recommended Water Quality Criteria (USEPA 1986)
2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
3Exceeds California Toxics Rule Standards (USEPA 2000)
JResult falls between MDL and RL
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Table C-2. General chemistry results for UARP riverine sites during the August (Summer) sampling event.
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Analyte 5| @ @ @ @ @ @ @ @ @ & & & & & @ | b @ o & 2
Miscellaneous
(TToé‘g)S”Spe”ded Solids | o | <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 | -|~-| <0 <2.0 -
(Tf’é%)Disso'Ved Solids mgll | <10 <10 <10 <10 <10 <10 <10 <10 <10 10 11 13 20 17 19 ||| 21 23 -
(TTc’(t)ac';)orga”iC Carbon mgll | 17 13 11 18 18 17 16 16 18 2.2 18 2.4 18 2 13 | - | =] 32 2.1 -
Cyanide mg/L | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | 0.0021 | <0.0012 | <0.0012 | - | - | <0.0012 | <0.0012 -
Oil & Grease mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.14 <1.0 - | - <1.0 <1.0 -
L‘;,tdar'ozg:[)";ﬁ‘;'?TPH) ugll | <10 <10 <10 199 <10 119 129 149 119 <10 <10 <10 <10 <10 A0 |- | | <10 119 -
MTBE ugll | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | — | — | <0.095 | <0.095 -
Hardness (as CaCOs) mgll | 3.8 3.6 3.7 238 35 3 27 3.1 29 3.2 4.4 3.9 4.9 45 82 | -| -] 74 12 -
Total Alkalinity (as CaCOs) | mgiL 7 <1.0 3.8/ 3.8/ 5 4.2) 3.6/ 20 <1.0 6.6 6.8 6 49 6.6 13 |-]-]| o8 17 -
Nutrients
Nitrate/Nitrite mg/lL | <0.055 | <0.055 | <0055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 0.95 <0.055 | - | - | <0.055 | <0.055 -
(Tﬁt("’,‘\'l)Kje'dah' Nitrogen mglL | <0.040 | <0040 | 016 | 041 | 0412 | 045 | 0086’ | 0078 | 012 | 020 | 015 | 018 | 027 0.18" 01 ||| 013 | o015 .
Ammonia as N mgll | 0043 | 0043 | 0043 | 0091 | 0063 | 0083 | 0031 | 0075 | <0025 | <0.025 | 00470 | 00319 | 0075 | <0025 | <0025 | - | - | 0.055¢ | 0.0279 -
Total Phosphorous mgll | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0023 | - | - | <0.023 | <0.023 -
Orthophosphate mg/L | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | 0.0083' | <0.0051 | 0.0083’ | 0.0083' | 0.0083' | - | - | 0.017¢ | 0.025¢ -
Trace Elements
Aluminum (Total) ug/L 59 31 33 40 28 44 39 28 26 79 35 48 28 48 72 | -]-] 73 27 -
Aluminum (Dissolved) ug/L 25 25 31 22 15 174 174 174 15 44 199 31 129 26 o || -] 21 199 -
Arsenic (Total) ugll | 0.364' | 0286 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | — | - | <0.150 | 0.152° | <0.150
Arsenic (Dissolved) ugll | 0399 | 0307% | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | — | - | <0.150 | 0.161° | <0.150
Barium (Total) ugll | <014 | <0.14 2 3.3/ 4.7 2.7 2.9 3.6/ 3.8/ 5.2 7.6 5.6 9.8 7.1 15 | =] -] 76 11 -
Cadmium (Total) ugll | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | - | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ugll | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | - | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugll | 0361 | 0145 | 0138 | 0169 | 0179 | 0192 | 0202 | 017 | 0146 | 0129 | 0104 | 0174 | 017 | 0139 | 0164 | - | — | 0335 | 0258 | <0.0330
Copper (Dissolved) ugl | 018 | 0137 | 0104 | 0148 | 0161 | 0149 | 0146 | 0135 | 0143 | 00948 | 0119 | 0148 | 0264 | 0147 | 00851 | - | - | 0179 | 023 | <0.0330
Iron (Total) ugll | 120 <6.8 <6.8 539 110 28! <6.8 <6.8 <6.8 160 959 259 319 149 130 ||| 50 269 -
Iron (Dissolved) ugll | <638 <6.8 38/ <6.8 28! <6.8 369 <6.8 8.2) <6.8 <6.8 <6.8 40° 579 150 |~ | | 60 449 -
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Analyte = @ @ @ 22 22 22 22 22 4] 4] 4] 4] 4] 4] @ | el @ @ 4] i
Lead (Total) ug/L 0.0739 <0.0200 | <0.0200 | <0.0200 | 0.0299' | 0.0268' 0.038Y 0.0284¢ | <0.0200 | 0.0278Y | <0.0200 | <0.0200 | <0.0200 | <0.0200 0.112) - | - 0.0589 <0.0200 | <0.0200
Lead (Dissolved) ug/L <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | -- | -- | <0.0200 | <0.0200 | <0.0200
Manganese ug/L 8.9 5.3 5.1 8.6 6.4 5.8 6.9 34 2.6 19 4.1 6.6 1.6Y 55 39 - | - 13 3.8 -
Mercury (Total) ng/L 0.83 0.54 0.48¢ 0.9 0.7 0.81 0.86 0.69 <0.20 1.1 0.43 0.97 0.91 0.5 0.474 - | - <0.20 0.7 <0.20
Methyl mercury ng/L <0.020 0.029¢ <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.026* <0.020 <0.020 <0.020 <0.020 <0.020 - | - <0.020 0.023¢ <0.020
Nickel (Total) ug/L 0.21 0.0952' | 0.0871¢ 0.15 0.161 0.119 0.136 0.117 0.0968' | <0.0330 0.069’ 0.0937Y | 0.0996* 0.107 0.162 - | - 0.142 0.237 <0.0330
Nickel (Dissolved) ug/L 0.13 0.0945' | 0.0746* 0.136 0.147 0.104 0.0779¢ 0.147 0.0828! | 0.0527Y | 0.0647' | 0.0843‘ 0.104 0.091¢ 0.0829' | -- | -- | 0.0745 0.194 <0.0330
Selenium (Total) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04 <0.4 <04 <04 <04 <04 <04 - | - <04 <04 <0.4
Selenium (Dissolved) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 - | - <0.4 <0.4 <0.4
Silver (Total) ug/L <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 - | - <0.070 <0.070 -
Silver (Dissolved) ug/L <0.15 <0.15 0.28"2J <0.15 <0.15 <0.15 0.15"2J <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - | - <0.15 0.1712J -
Zinc (Total) ug/L 1.52 212 0.367Y 0.952 0.882 1.51 0.664 0.514 0.643 0.39¢ 0.47¢ 0.553 0.296Y 2.96 0.359/ - | - 0.829 0.43Y <0.200
Zinc (Dissolved) ug/L 0.828 1.75 0.39¢ 0.574 0.654 0.898 0.362/ 0.347/ 0.596 0.409’ 0.349/ 0.571 0.511 2.08 0.259/ - | - 0.304Y 0.387Y <0.200
Standard Minerals
Calcium mg/L 14 1.1 1.3 0.97¢ 1.1 1 0.94/ 1 0.99¢ <0.044 0.99/ 1.1 1.1 1.1 1.8 - | - 1.8 3.1 -
Chloride mg/L <0.026 0.5 0.32¢ 0.33¢ 0.57 0.35¢ 0.35¢ 0.35¢ 1.2 <0.026 0.49 0.42¢ 0.57 0.52 1 - | - 0.79 1.3 -
Magnesium mg/L <0.043 <0.043 0.086" 0.089¢ 0.15 0.09¢ 0.09¢ 0.12 0.11Y <0.043 0.27¢ 0.26¢ 0.33¢ 0.27¢ 0.63¢ - | - 0.45¢ 1 -
Potassium mg/L <0.13 <0.13 0.16¢ 0.19 0.64¢ <0.13 0.34¢ 0.48¢ <0.13 <0.13 0.4/ 0.67¢ 0.414 0.2 0.544 - | - 1.2 1 -
Sodium mg/L <0.029 <0.029 0.26¢ 0.41¢ 0.52/ 0.3 0.45 0.45 0.37¢ <0.029 0.84¢ 0.75 0.76¢ 0.66* 1.1 - | - 1.6 1.8 -
Sulfate mg/L 0.53 <0.038 0.49 0.48¢ 0.49 0.45 0.45 0.444 0.54 <0.038 0.36¢ 0.43 0.51 0.48¢ 0.58 - | - 0.45¢ 1.1 -
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
FB = Field Blank was greater than the MDL for this analyte. Field blank for August (Summer) riverine and reservoir sampling events corresponded to sample “R-1S-4-GC-FBL".
'Exceeds National Recommended Water Quality Criteria, hardness-dependent acute criteria (USEPA 2017)
2Exceeds California Toxics Rule Standards (USEPA 2000)
JResult falls between method detection limit and reporting limit
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Table C-3. General chemistry results for UARP riverine sites during the November (Fall) sampling event.
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Miscellaneous
Total Suspended Solids (TSS) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - -] - <2.0 <2.0 <2.0 <2.0 --
Total Dissolved Solids (TDS) mg/L 16 <10.0 17 <10.0 <10.0 13 <10.0 15 <10.0 14 <10.0 <10.0 - -] - 27 23 22 16 -
Total Organic Carbon (TOC) mg/L 29 1.6 24 1.6 2.2 3.5 1.6 4.3 2.8 2.3 21 25 - - - 23 4 2.2 24 --
Cyanide mg/L | <0.0012 | 0.0013' | <0.0012 | <0.0012 | <0.0012 | 0.0021Y | 0.0017¢ | 0.0013Y | 0.0013' | 0.0021¢ 0.002¢ 0.0024Y | -- | -- | -- | 0.0013 | 0.0021Y | 0.0017¢Y | 0.0013' --
Oil & Grease mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -] - <1.0 <1.0 <1.0 <1.0 --
(Tféﬂ)Petro'e“m Hydrocarbons |, | 449 <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | | ~ |~ | <100 | <100 | <100 | <10.0 -
MTBE ug/L | <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 | -- | - | -- | <0.095 <0.095 <0.095 <0.095 --
Hardness (as CaCO:s) mg/L 5.1 3.5 4.1 3.8 3.7 4.6 3.9 8.5 5.3 3.4 4.9 3.8 - -] - 13 17 7.1 6.7 --
Total Alkalinity (as CaCOg) mg/L 4) 4.8 5.8 54 4.4/ 54 4.8 10 6.4 5.2 8.8 54 - -] - 16 16 8.8 6.8 --
Nutrients
Nitrate/Nitrite mg/L | <0.055 | <0.055 | 0.071’ 0.076° | <0.055 | 0.079 0.076’ 0.065* 0.066* 0.074/ 0.096* 023 | - | - | - | 0.078 0.066* 0.067* 0.075’ --
Total Kjeldahl Nitrogen (TKN) mg/L 0.22 0.12! 0.12! 0.078’ 0.11¢ 0.14¢ 0.093’ 0.1 0.12! 0.18* 0.07¢ 0.068' | - | - | -- 0.11¢ 0.085* 0.12! 0.11¢ --
Ammonia as N mg/L | 0.033’ 0.039’ 0.095’ 0.044) | <0.025 | <0.025 | 0.037¢Y | <0.025 | <0.025 0.031 <0.025 | 0.033 | --| -~ | - | 0.033Y | <0.025 | <0.025 0.028’ -
Total Phosphorous mg/L | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | -- | -- | -- | <0.023 | <0.023 | <0.023 <0.023 -
Orthophosphate mg/L | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | -- | -- | -- | <0.0051 | <0.0051 | <0.0051 | <0.0051 -
Trace Elements
Aluminum (Total) ug/L 66 22 21 24 27 24 20 18 21 66 24 30 - -] - 34 29 52 50 --
Aluminum (Dissolved) ug/L 35 9.4/ 8.5 4.9 5.5 5.9 6’ 10’ 11 31 13 14/ - -] - 7.7 8.1y 12 12 --
Arsenic (Total) ug/L 0.663 0.221¢ 0.214¢ <0.150 <0.150 0.158¢ <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 | -- | - | -- 0.174¢ 0.237¢ 0.174¢ <0.150 <0.150
Arsenic (Dissolved) ug/L 0.59 0.282¢ 0.203’ <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 | -- | - | -- 0.17/ 0.199¢ <0.150 <0.150 <0.150
Barium (Total) ug/L 3.3 2) 2.4 29 4) 4.9 4.6’ 6.8 5.9 7.5 8.8 6.8 - -] - 13 13 8.5 8.8 --
Cadmium (Total) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | -- | -- | -- | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | -- | -- | -- | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ug/L 0.359 0.145 0.169 0.182 0.179 0.211 0.172 0.124 0.207 0.139 0.162 0.0975% | - | - | - 0.195 0.283 0.295 0.259 <0.0330
Copper (Dissolved) ug/L 0.321 0.127 0.142 0.141 0.144 0.156 0.145 0.114 0.16 0.114 0.153 0.104 - - - 0.149 0.204 0.166 0.196 <0.0330
Iron (Total) ug/L 270 37! 100 68 160 170 240 86Y 110 3902 92/ 140 - - - 62’ 59/ 71! 97! --
Iron (Dissolved) ug/L 170 119 23! 10’ 41/ 61’ 45 45 57! 120 60’ 56" - - - 23 25 16 16 --
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Lead (Total) ug/L 0.0679 <0.0200 0.026Y 0.0239¢ 0.0362¢ 0.0511 0.0291Y | <0.0200 | 0.0283' 0.0346¢ 0.0205 | <0.0200 | -- | -- | -- | <0.0200 | 0.0272¢ | 0.0379’ 0.0397¢ <0.0200
Lead (Dissolved) ug/L 0.052 <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | -- | -~ | -- | <0.0200 | <0.0200 | <0.0200 | <0.0200 <0.0200
Manganese ug/L 14 2.5 7.2 10 94 12 12 3.4 3.2 1602 5.2 22 - - - 8.7 3.3 13 14 -
Mercury (Total) ug/L 1.63FB 0.69%8 0.73F8 0.354FB 0.54F8 0.67%8 0.57%8 0.63%8 0.68%8 1.43FB 0.75%8 0.54F8 - | - | - | 0.48/FB 0.54F8 0.7778 0.79%8 0.33¢
Methyl mercury ng/L 0.032/ <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.024¢ <0.020 <0.020 - - | - <0.020 <0.020 <0.020 <0.020 <0.020
Nickel (Total) ug/L 0.119 0.0777/ 0.0607¢ 0.0781Y 0.139 0.185 0.135 0.127 0.16 0.0471Y 0.107 0.0675Y | -- | - | -- 0.068’ 0.124 0.135 0.143 <0.0330
Nickel (Dissolved) ug/L 0.107 0.0652’ 0.0522/ 0.0478’ 0.11 0.127 0.119 0.135 0.121 0.0385¢ 0.0879Y 0.0599Y | -- | -- | -- | 0.0553/ 0.102 0.0801Y 0.101 <0.0330
Selenium (Total) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - - | - <0.40 <0.40 <0.40 <0.40 <0.40
Selenium (Dissolved) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - - - <0.40 <0.40 <0.40 <0.40 <0.40
Silver (Total) ug/L <0.070 0.071:3 <0.070 <0.070 <0.070 0.34"3~ <0.070 0.18"3 0.243~ | 0.23"% | 0.12"3" <0.070 - - - <0.070 <0.070 0.16"3 <0.070 -
Silver (Dissolved) ug/L <0.15 0.26** <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - - - <0.15 <0.15 <0.15 <0.15 -
Zinc (Total) ug/L 0.625 0.243Y 0.21Y 0.625 1.74 1.27 0.632 0.688 0.61 0.225Y 0.242/ 0.219¢ - - - 0.331¢ 0.46¢ 0.432/ 0.436* <0.200
Zinc (Dissolved) ug/L 0.523 0.224) 0.251Y 0.328Y 0.989 0.862 0.462/ 0.587 0.475¢ <0.200 0.246 0.233¢ - - - 0.235¢ 0.313/ 0.27Y 0.473/ <0.200
Standard Minerals
Calcium mg/L 2 1.2 1.2 1 1.1 1.7 1.2 24 1.6 0.98¢ 1.2 0.73¢ N 3.4 52 1.9 1.8 -
Chloride mg/L 0.46¢ 0.28¢ 0.37¢ 1.1 0.46¢ 1 0.55 0.94 0.77 0.35¢ 0.63 0.47¢ N 2.3 3.6 1.1 1.2 -
Magnesium mg/L 0.12 0.079¢ 0.093¢ 0.1Y 0.11¢ 0.21¢ 0.16¢ 0.72/ 0.38¢ 0.18¢ 0.31¢ 0.23¢ N 0.85¢ 1.3 0.53¢ 0.55¢ -
Potassium mg/L 0.36¢ 0.32/ 0.23¢ <0.13 <0.13 0.67¢ <0.13 0.55¢ 0.48¢ 0.28¢ 0.35¢ 0.32/ N 0.85¢ 0.91/ 0.22/ 0.6 -
Sodium mg/L 0.42¢ 0.25¢ 0.27¢ 0.34¢ 0.444 2.3 0.53¢ 1.8 1.7 0.8Y 1.2 0.76¢ N 2.1 2.7 1.3 1.2 -
Sulfate mg/L 0.63 0.49¢ 0.58 0.46¢ 0.46¢ 0.61 0.68 0.43¢ 0.52 0.45¢ 0.41¢ 0.48¢ N 1.3 1.2 0.51 0.66 -
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
FB = Field Blank was greater than the MDL for this analyte. Field blank for November (Fall) riverine and reservoir sampling events corresponded to sample “IS-8-SFRR-FBL”".
1Exceeds National Recommended Water Quality Criteria (USEPA 1986)
2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
3Exceeds California Toxics Rule Standards (USEPA 2000)
“Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Table C-4. General chemistry results for UARP riverine sites during the Late-November (Fall-Winter) sampling event.

x x 3 ? = = = & =
| & | o o 3 O & & % &% 2 |3 8 8 % % % % &
o | Z| S5 O 0 0 0 z % o ° @ | ol 9 ¥ o o s =
2| | & S| ¥ @ P & N o < < T | s 5| < < < - 3
Analyte =) @l B 2] 2] 2] 2] 2] 2] 2} 2} 2} ol @ 2} 2} 2} 2} 2} i
Miscellaneous
(TT"éaS')S“Spe”ded Solids mgll | — | - | - | <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 |-|-| 29 <2.0 3 <2.0 49 -
Total Dissolved Solids (TDS) | mgiL | — | - | - 10 19 <10 18 15 17 19 15 10 ||| 20 32 16 13 18 -
Total Organic Carbon (TOC) | mgiL | — | — | — | 1.9 2.4 2.2 3.3 3.9 43 2.1 2.1 18 ||~ <054 5 45 27 3.1 -
Cyanide mglL | ~ | ~ | ~ | <0.0012 | 0.0017° | 0.0017° | 0.0018 | <0.0012 | <0.0012 | <0.0012 | 0.0021° | 0.0017° | - | - | 0.0015° | <0.0012 | <0.0012 | <0.0012 | <0.0012 | -
Oil & Grease mgll | ~ | ~ | ~ | <10 <1.0 6.6 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | -] <10 <1.0 <1.0 <1.0 <1.0 -
L?Eoz:%o;i:rPTPH) ugll | — | - | - | <100 249 13/ 204 <100 | <100 | <100 | <100 | <100 | - | - | 11 <100 | <100 159 <10 -
MTBE gl | — | ~ | ~ | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | - | - | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 -
Hardness (as CaCOs) mgl | ~ | ~ | - | 33 5.4 4 3.9 6.3 5.2 3.2 6.3 47 | -] -] 92 11 6.3 7.1 9.7 -
Total Alkalinity (as CaCOs) | mgiL | — | — | — | 4 5.8 5.4 49 12 4.2 5.2 9.6 360 | | -] 11 16 9.2 8.4 0.8 -
Nutrients
Nitrate/Nitrite mgll | — | ~ | — | 0077 | 041° | 0075 | 0083 | 0088 | 0.2/ 0149 | 0120 | 0120 | ~| -] 015 | 0119 | 0095 | 023 | 0.1 -
(TTO&?\'I)Kje'dah' Nitrogen mgll | ~ | - | ~| 013 | o068 | 015 | 011 | 016 | 011 | 0140 | 0099 | 013 ||| 015 | 014 | 0069 | 013 | 0.095 -
Ammonia as N mglL | - | — | — | <0025 | 0043 | 00420 | <0.025¢ | 0.047° | <0.025 | 0.029° | 00279 | 0.043' |- | — | 0045 | 0026° | 0.037° | 0043 | 0.028 N
Total Phosphorous mgll | - | — | - | <0023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | - | — | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 N
Orthophosphate mglL | - | — | — | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | - | - | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 N
Trace Elements
Aluminum (Total) ugll | - |~ | ~] 59 62 160 88 68 70 57 39 39 |- |- | 2400 120 160 130 310 N
Aluminum (Dissolved) ugll | — | ~ |~ | 10/ 48 20 67 53 60 23 21 180 || -] 100 46 27 24 36 -
Arsenic (Total) ugll | ~ | ~ | ~ | <0150 | <0.150 | 0.156° | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | 0.164° | - | - | 0.196° | 0.172° | <0.150 | 0.16' | <0.150 | <0.150
Arsenic (Dissolved) ugll | ~ | ~ | ~ | <0150 | 0.217° | 0.167° | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | - | - | <0.150 - <0150 | <0.150 | <0.150 | <0.150
Barium (Total) ugll | — | ~ | ~ | 33 6.4 7.1 6.7 6.8 6.9 7.9 11 84 ||| 22 12 12 8.9 13 -
Cadmium (Total) ugll | ~ | ~ | ~ | 0265' | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | - | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ugll | ~ | ~ | ~ | 0.141% | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | - | <0.0330 | - | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugll | - | — | — | 2.6623%8 | 0.318% | 0.374F8 | 0.335% | 0.281F8 | 0.331% | 0.193F8 | 0.213% | 0.276F8 | -- | - | 0.75178 | 0.349F | 055178 | 0.346F® | 0.418%8 | 0.112
Copper (Dissolved) ugll | - | — | — | 084978 | 0287 | 0.252F8 | 0.309% | 0.256F8 | 0.309% | 0.147F8 | 0.1567 | 0.234F8 | - | - | 0.116%8 - 0.281F8 | 0.243%8 | 0.275%8 | 0.105
Iron (Total) ugll | — | ~ | = | 140 110 250 110 79/ 78" 4502 110 140 | — | - | 2400'2 | 200 240 130 <6.8 N
Iron (Dissolved) ugll | - | = | =] 19 46" 459 69" 40° 38/ 130 36/ 36 || | 77 299 33/ 28! 35/ N
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o o &} o x (14 14 14 'E
8% ¢ | g | 8§ ¢ | £ g & 5| 3 839 8| 5| 5| §5| 5 2
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: 1 1 1 [ [ [ [ 1 1 1 1 1 1 1 1 1 1 1 1 .g
Analyte > | @ @ @ 2 @ 2 2 2 2 2] 2] 2] 0 9 2] 2] 2] 2] 2] [
Lead (Total) uglk | - | - | - 0.058 0.034Y 0.128 0.0226Y | <0.0200 | 0.0295' | 0.0469’ 0.0620 0.0307Y | - | -- 0.874 0.0356* 0.232 0.0607 0.121 <0.0200
Lead (Dissolved) ug/L | -- | -- | -- | <0.0200 | <0.0200 | 0.0312Y | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | -- | -- | 0.0262’ - <0.0200 | <0.0200 | <0.0200 | <0.0200
Manganese uglk | - | - | - 12 11 13 12 5.6 3.9 200"2 9.8 18 - - 7612 4.6 6412 13 11 -
Mercury (Total) uglk | - | - | - 0.73 1.59 1.84 2.24 1.59 2.01 2.16 1.00 0.96 - - 4.55 2.21 214 1.61 2.05 <0.20
Methyl mercury nglL | - | - | - <0.02 <0.02 0.033Y 0.024Y 0.022/ <0.02 <0.02 <0.02 <0.02 - - 0.035* 0.021¢ 0.031¢ <0.02 0.021¢ <0.020
Nickel (Total) uglb | - | - | - 3.32 0.356 0.308 0.289 0.236 0.257 0.0715¢ 0.146 0.26 - | - 0.538 0.0853¢ 0.368 0.189 0.244/ <0.0330
Nickel (Dissolved) uglb | - | - | - 2.77 0.309 0.2 0.298 0.208 0.244 0.059¢ 0.102 0.225 - | - 0.087¢ - 0.162 0.122 0.156 <0.0330
Selenium (Total) ugll | - | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Selenium (Dissolved) uglk | - | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Silver (Total) uglb | - | - | - <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 - | - <0.070 <0.070 <0.070 <0.070 <0.070 -
Silver (Dissolved) uglb | - | - | - <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - | - <0.15 <0.15 <0.15 <0.15 <0.15 -
Zinc (Total) ugll | - | - | - 23.6"3 1.5 2.28 14 0.612 0.752 0.694 0.441Y 0.674 - - 1.63 0.539 1.86 0.455’ 0.909 <0.200
Zinc (Dissolved) uglL | - | - | - 17.84 1.15 1.53 1.19 0.411Y 0.614 0.583 0.211Y 0.52 - - <0.200 -- 0.51 0.209’ 0.669 <0.200
Standard Minerals
Calcium mg/lL | - | - | - 1.2 1.2 1.5 1.1 1.6 14 1.3 14 1.2 - - 2.7 3.5 1.9 2.1 29 --
Chloride mg/lL | - | - | - 0.32/ 1.2 0.73 1.1 0.71 0.8 0.36Y 0.71 0.55 - - 0.97 2.3 1.1 1.3 1.7 --
Magnesium mg/lL | - | - | - 0.11Y 0.24Y 0.19/ 0.27/ 0.39/ 0.3 0.17¢ 0.39/ 0.3 - - 0.86* 0.88° 0.52/ 0.47/ 0.73’ --
Potassium mg/lL | - | - | - 0.29/ 0.46Y 0.19¢ 0.28Y 0.6 0.49/ 0.29/ 0.64Y 0.47¢ - | - 0.98! 0.94 0.67¢ 0.61¢ 0.58! -
Sodium mg/lL | - | - | - 0.34Y 0.91Y 0.56¢ 0.86Y 1 0.89¢ 0.68¢ 1.2 0.73¢ - | - 1.5 2.7 14 14 1.8 --
Sulfate mg/lL | - | - | - 14 0.65 0.51 0.63 0.86 0.62 0.33¢ 2.7 0.68 - | - 0.62 1 0.68 0.69 0.81 -
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
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”
1Exceeds National Recommended Water Quality Criteria (USEPA 1986)
2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
3Exceeds California Toxics Rule Standards (USEPA 2000)
“Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Table C-5. General chemistry results for UARP reservoir sites during the May (Spring) sampling event.

; & n: = B | ¥ | x - £
$18202/2(8 £ 3| 2| = 3| 35| 3| 3| 3 |8 5 |38 & @
g2 a2 alde & | & | B & 2 | @ | @ | @ 6 | @@ o @@ T | 3
Analyte =} r o | x|l 14 14 14 14 14 14 14 14 (14 X 14 ¥ o i w
Miscellaneous
Total Suspended Solids (TSS) | mglL | — | — | = | = | =] =] <20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 19 I I R - -] <20 <2.0
Total Dissolved Solids (TDS) Mgl | = | = | = | = | ~|~] 20 15 <10.0 <10.0 <10.0 11 <100 | <100 | <100 |- |-| <00 |-|~] <100 | <100
Total Organic Carbon (TOC) ML | = | = | = | = | ~ | ~ | 3.5E8.F8 | 4{EB.FB | 45EB.FB | 34EB.F8 | 3EBFE | 34EB.FB | 3EBFE | 30EBFB | 358F8 | | . | 178F | | .| 19 14
Cyanide Mgl | | = | = | ~ | ~ | ~ | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | - | — | <0.0012 | - | - | <0.0012 | <0.0012
Oil & Grease Mgl | = | = | = | = |~ | =] <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | -] -] <10 |-|-| <0 <1.0
(Tféﬂ)Pe"o'e“m Hydrocarbons | o | = | = | = | = | = | = | <100 | <100 | <100 <10.0 <100 | <100 | <100 | <100 | <100 |-~ | | <100 |- || <100 | <100
MTBE gl | | = | = | = | ~ | ~ | <0095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | - | - | <0.095 | - | - | <0.095 | <0.095
Hardness (as CaCO3) mglL | - |~ | - |-—-]-|- 3.8 3.9 4 4.1 4.1 4 4.1 4.2 3.9 - | - 7.8 - | - <0.19 <0.19
Total Alkalinity (as CaCOs) Mgl | = | = | = | = | =] =] 686 8.6 9 7 7.4 6.4 6.2 7.2 6.2 - - 11 I I <1.0
Nutrients
Nitrate/Nitrite mgll | — | |~ |~ ] <]~ <0055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | — | | <0055 | - |- <0.055 | <0.055
Total Kjeldahl Nitrogen (TKN) mgll | — | = | - | =] <]~ <0040 | <0.040 | <0040 | <0040 | <0.040 | <0.040 | <0.040 | <0040 | o022 |- || <0040 |- || <0040 | <0.040
Ammonia as N mgll | - | = | = | =] <]~ <0025 | <0.025 | <0025 | <0025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | - | | <0025 | || <0.025 | <0.025
Total Phosphorous mgll | — | = | - | =] <]~ <0023 | <0.023 | <0023 | <0023 | <0.023 | <0.023 | <0.023 | <0023 | <0.023 | - | | <0023 | — || <0023 | <0.023
Orthophosphate mglL | - | = | = | ~ | ~ | ~ | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | - | - | <0.0051 | -- | - | <0.0051 | <0.0051
Trace Elements
Aluminum (Total) ugl | — |~ | = [ = =]=] 81 77 80 82 58 60 61 62 1,2002 | - | — | 49 ~ -] <16 <16
Aluminum (Dissolved) gl | = | = | = | = | =] =] 38 36 36 43 36 41 35 34 53 -] <052 | -|~] <052 | <052
Arsenic (Total) ugll | = | = | = |~ |~ ] =] NR NR NR NR NR NR NR NR NR | -|-| NR |-|-| NR NR
Arsenic (Dissolved) ugll | = | = | = |~ |~ ] =] NR NR NR NR NR NR NR NR NR | -|-| NR |-|-| NR NR
Barium (Total) ugll | =~ | - | - | - | - | - 5.9 7.7 54 5.3 5.5 6.3 5.7 5.6 20 - | - 16 - | - <0.14 <0.14
Cadmium (Total) gl | — | ~ | ~ | ~ | ~ | ~ | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | — | <0.0330 | - | — | <0.0330 | <0.0330
Cadmium (Dissolved) gl | — | ~ | ~ | ~ | ~ | ~ | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | ~ | <0.0330 | - | — | <0.0330 | <0.0330
Copper (Total) Ul | = | = | = | = | =] =] 0115 | 0112 | 0117 0.112 0.145 | 0.153 | 0.148 | 0.155 | 0162 | |- | 0104 | - |-|<00330 | NR
Copper (Dissolved) gl | ~ | = | = | ~ | ~ | ~ | 0123/ | 0.12F8 | 0.126F8 | 0.115% | 0.155F® | 0.1497® | 0.1497 | 0.138% | 0.152% | — | — | 0.089"% | - | - | 0.0998' | NR
Iron (Total) ug | | = -] <]<]~]| <68 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 7902 | — | | <68 |- |- | <68 <6.8
Iron (Dissolved) UglL | == | = | = | = | = | | <68 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <68 |- |-| <68 |- |-| <68 <6.8
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3 [ x 5 & & & x - £
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Analyte = ¥ vl x|l o e 14 14 14 14 14 14 14 14 14 | 14 X| o i w
Lead (Total) ugk | - | - | - | -1 -1- ] 0.0209' | <0.0200 | 0.0207Y 0.02/ <0.0200 | <0.0200 | <0.0200 | <0.0200 <0.0200 - | - 0.042/ - | -- | <0.0200 NR
Lead (Dissolved) uglL | - | - | -~ | - | - | - | <0.0200 | <0.0200 | <0.0200 <0.0200 <0.0200 | <0.0200 | <0.0200 | <0.0200 <0.0200 - | - | <0.0200 | -- | -- | <0.0200 NR
Manganese ugll | == | = | - | = | - | - 4.8 4.8 4.6 5.6 2.7 20 <0.050 <0.050 6623 - | - 3.8 - | -- | <0.050 <0.050
Mercury (Total) nglL | - | - |~ |- |-—-]- 1 1.51 1.14 1.1 0.93 1.01 0.98 0.94 1.08 - | - 0.35Y - | - <0.20 NR
Methyl mercury nglL | - |- |-1|-|-1]- <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - | - <0.020 - | -- | <0.020 NR
Nickel (Total) ugll | == | = | == | = | - | - 0.064Y 0.061Y 0.050° 0.051Y 0.102 0.119 0.093Y 0.094Y 0.096Y - | - 0.218 - | -- | <0.0330 NR
Nickel (Dissolved) uglL | - | - |- |-|-1|- | 0.0586 | 0.059’ 0.050" 0.054Y 0.086" 0.093’ 0.084’ 0.084* 0.084Y - | - 0.179 - | - | <0.0330 NR
Selenium (Total) ugll | - | - | - | - | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 - | - <0.4 - | - <0.4 <0.4
Selenium (Dissolved) uglk | =~ | == | =~ | =~ | -~ | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 - | - <0.4 - | - <0.4 <0.4
Silver (Total) uglL | - | - |- |-| -] -] <0.070 | <0.070 | <0.070 <0.070 <0.070 | <0.070 | <0.070 | <0.070 <0.070 - |- | <0070 | - | - | <0.070 | <0.070
Silver (Dissolved) uglk | =~ | == | =~ | =~ | -~ | - <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - | - <0.15 - | - <0.15 <0.15
Zinc (Total) ugll | = | - | - | - | - | - 1.02 0.403/ 0.495/ 0.431Y 0.905 0.584 1.76 1.1 0.648 - | - 0.868 - | - | <0.200 NR
Zinc (Dissolved) ugll | == | = | == | = | ~- | - 0.853 0.312/ 0.37¢ 0.382/ 0.709 0.503 1.91 1.08 0.526 - | - 0.612 - | -- | <0.200 NR
Standard Minerals
Calcium mg/lL | - | - |- |- |-|- 1 1.1 1.1 1 1.1 1.1 1.2 1.1 1.1 - | - 1.7 - | - | <0.044 <0.044
Chloride mglL | - |- |- |-|-|-| <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 - | - 1 - | - | <0.026 NR
Magnesium mglL | - |- |- |-|-|- | <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 - | - <0.043 - | - | <0.043 <0.043
Potassium mg/lL | - | - |- |- |-|- <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 - | - <0.13 - | - <0.13 <0.13
Sodium mglL | - |- |- |-|-|- | <0.029 1.0 <0.029 <0.029 1.3 1.2 <0.029 <0.029 <0.029 - | - 14 -~ | - | <0.029 <0.029
Sulfate mglL | - |- | -]~ |- |- | <0.038 | <0.038 | <0.038 <0.038 <0.038 | <0.038 | <0.038 | <0.038 <0.038 - | - 0.55 - | - | <0.038 | <0.038

mg/L = milligrams per liter

ng/L = nanograms per liter

ug/L = micrograms per liter

-- = Not sampled

EB = Equipment Blank was greater than the MDL for the analyte. Equipment blank for May (Spring) reservoir sampling event corresponded to sample “R-IS-11-IHR-EBL".

FB = Field Blank was greater than the MDL for the analyte. Field blank for May (Spring) riverine and reservoir sampling events corresponded to sample “R-1S-20-BR-FBL".

NR = Not reported. Arsenic was accidentally not analyzed by the lab during the May (Spring) sampling event. Equipment blank results for copper, lead, total mercury, methyl mercury, nickel, zinc, and chloride at reservoir sites are not reported due to contamination of
the rinse solution for these analytes. The contamination did not affect sample results or the field blank.

SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

'Site sampled in the upper portion of the water column only.

2Exceeds National Recommended Water Quality Criteria (USEPA 1986)

3Exceeds California Toxics Rule Standards (USEPA 2000)

JResult falls between MDL and RL
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Table C-6. General chemistry results for UARP reservoir sites during the August (Summer) sampling event.
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Analyte o (1’4 (1’4 (1’4 (1’4 14 14 1’4 14 14 14 14 14 (14 (14 14 (14 [T w
Miscellaneous
Total Suspended Solids (TSS) | mglL | <2.0 <2.0 19 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 N N
Total Dissolved Solids (TDS) mgll | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 11 N N
Total Organic Carbon (TOC) mgll | 23 1.1 2.0 4 19 17 17 14 2.0 16 2.1 27 23 23 1.9 5.1 N N
Cyanide mglL | <0.0012 | <0.0012 | 0.002 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 [ - N
Oil & Grease mgll | <1.0 <1.0 4.0° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 N N
(T{’;,ﬂ)Petro'e”m Hydrocarbons |y | <10.0 15 <100 | <100 | <100 | <100 | <100 | <100 | <10.0 12 <100 | <100 | <100 | <100 | <100 | <100 . .
MTBE ugll | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 N N
Hardness (as CaCOs) mgll | 3.8 38 3.1 3.4 33 33 3.4 3.2 3.1 37 29 33 28 2.4 28 3.1 - -
Total Alkalinity (as CaCOs) mgll | 7.6 20 3.69 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 16/ <1.0 5.4 <1.0 6 5.2 5.6 N N
Nutrients
Nitrate/Nitrite mgll | <0.055 | 013 | 006 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | 0.14* | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 - -
Total Kjeldahl Nitrogen (TKN) mglL | <0.040 | 0.3’ 03 | <0.040 | <0.040 | <0.040 | <0.040 | 0.8 026 | 019 | <0.040 | <0.040 | 027 | <0.040 | <0.040 | <0.040 - -
Ammonia as N mgll | <0.025 | 0.055' | 0.047¢ | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | 0.043 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 - -
Total Phosphorous mgll | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 - -
Orthophosphate mg/L | <0.0051 | 0.034° | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 - -
Trace Elements
Aluminum (Total) ugll | 32 32 190 30 170 31 40 250 40 36 48 140 42 58 32 85 - -
Aluminum (Dissolved) ugll | 34 29 35 23 27 24 26 23 25 20 21 41 25 31 21 43 - -
Arsenic (Total) ugll | 0.344' | <0.150 | 205 NR NR NR NR | <0.150 | <0.150 | <0.150 | <0.150 | 0.599 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150
Arsenic (Dissolved) ugll | 0387 | <0.150 | <0.150 | NR NR NR NR | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150
Barium (Total) ugll | <0.14 2 39 <0.14 | <014 | <014 | <014 | <0.14 | <0.14 | 28 | <0.14 6.2 <014 | <014 | <0.14 5.2 - N
Cadmium (Total) ugll | <0.0330 | <0.0330 | 0.217' | <0.0330 | 0.0354° | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ugll | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugll | 0159 | 0.137 | 4182 | 0143 | 1.092° | 015 | 0141 | 0143 | 0206 | 0173 | 0103 | 2422 | 0.09082¢ | 0.105 | 0.0085 | 0.116 | <0.0330 | NR
Copper (Dissolved) ugl | 0153 | 012 | 0107 | 0127 | 0629 | 0135 | 0154 | 0.119 | 0166 | 0.145 | 0.0987° | 0.123 | 0.0889° | 0.0826° | 0.0774' | 0.107 | <0.0330 | NR
Iron (Total) ugll | 110 599 6502 <6.8 5102 <6.8 <6.8 260 <6.8 239 <6.8 250 <6.8 <6.8 <6.8 110 N N
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Analyte 5 & & & & & & & & & & & & & & & & i &
Iron (Dissolved) ug/L <6.8 91 160 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 - -
Lead (Total) ug/L <0.0200 | <0.0200 5.8413 <0.0200 0.83 <0.0200 | <0.0200 | <0.0200 | 0.0364Y | <0.0200 | <0.0200 1.98 <0.0200 | <0.0200 | <0.0200 | 0.0246‘ | <0.0200 NR
Lead (Dissolved) ug/L <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | 0.0279' | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 NR
Manganese ug/L 10 4.8 17 2.8 13 3.1 5.1 17 2.6 7.5 4.1 21 34 4.9 2.8 13 - -
Mercury (Total) ng/L 0.65 0.28¢ 96.33 0.65 2.28 0.58 0.83 0.52 0.72 0.9 0.4/ 2.47 0.36¢ 0.59 0.47¢ 0.88 <0.20 NR
Methyl mercury ng/L 0.051Y 0.034Y 0.647Y <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.023Y 0.046Y <0.020 0.034Y <0.020 0.03Y <0.020 <0.020
Nickel (Total) ug/L 0.1 0.0935¢ 1.42 0.0929/ 0.431 0.102 0.0874¢ 0.101 0.12 0.101 <0.0330 0.881 0.0336" 0.0395¢ | <0.0330 | 0.0463' | <0.0330 NR
Nickel (Dissolved) ug/L 0.101 0.063Y 0.0388¢ 0.0951¢ | 0.0748¢ 0.103 0.0872/ 0.0832/ 0.07¢ 0.116 0.0336¢ 0.0397¢ 0.0341/ 0.0427¢ | <0.0330 | 0.0575' | <0.0330 NR
Selenium (Total) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04
Selenium (Dissolved) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04
Silver (Total) ug/L <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 - -
Silver (Dissolved) ug/L <0.15 0.25%¢ 0.284Y <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 - -
Zinc (Total) ug/L 0.522 0.547 17.313 0.681 5.93 0.705 1.65 1.76 1.17 0.971 <0.200 8.29 0.211¢ 0.905 0.217¢ 1.06 <0.200 NR
Zinc (Dissolved) ug/L 0.425¢ 0.503 0.849 0.504 1.91 0.5 1.08 1.97 1.12 0.879 0.208¢ 0.792 <0.200 0.679 <0.200 0.96 <0.200 NR
Standard Minerals
Calcium mg/L 1.3 1.3 1.2 1.1 1.1 1.0 1.0 14 1.2 1.3 <0.044 <0.044 <0.044 <0.044 <0.044 <0.044 - -
Chloride mg/L <0.026 0.34¢ 0.36¢ <0.026 <0.026 <0.026 <0.026 0.52 <0.026 0.50 <0.026 0.74 <0.026 <0.026 <0.026 <0.026 - -
Magnesium mg/L <0.043 0.088’ 0.13¢ <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 0.11Y <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 - -
Potassium mg/L <0.13 0.23¢ 0.17¢ <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 0.69Y <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 -- --
Sodium mg/L <0.029 0.32/ 0.27¢ <0.029 <0.029 <0.029 <0.029 <0.029 <0.029 0.33! <0.029 <0.029 1.3 <0.029 <0.029 <0.029 -- --
Sulfate mg/L 0.51 0.51 0.47/ <0.038 <0.038 0.50 <0.038 0.57 0.57 0.45¢ <0.038 <0.038 <0.038 <0.038 <0.038 <0.038 - -
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
EB = Equipment Blank was greater than the MDL for the analyte. Equipment Blank for August (Summer) reservoir sampling event corresponded to sample “R-1S-4-GC-EBL".
FB = Field Blank was greater than the MDL for the analyte. Field Blank for August (Summer) riverine and reservoir sampling events corresponded to sample “R-1S-4-GC-FBL".
NR = Not reported. Equipment Blank results for copper, lead, total mercury, nickel, and zinc at reservoir sites are not reported due to contamination of the rinse solution for these analytes. The contamination did not affect sample results or the field blank.
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth
BOT = suffix indicates a sample taken near the reservoir bottom
1Exceeds National Recommended Water Quality Criteria (USEPA 1986)
2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
3Exceeds California Toxics Rule Standards (USEPA 2000)
“Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Table C-6 (continued). General chemistry results for UARP reservoir sites during the August (Summer) sampling event.
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Analyte 5 = = E E E E E E E E E E = = = i g
Miscellaneous
Total Suspended Solids (TSS) | mglL | <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 7 <2.0 <2.0 N N
Total Dissolved Solids (TDS) mgll | 12 14 <100 | <100 | <100 13 12 10 20 19 20 24 14 18 14 N N
Total Organic Carbon (TOC) mgll | 2.1 25 2.1 19 2.1 2.9 28 27 18 2.1 0.57 26 1.9 4.4 23 N N
Cyanide mglL | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | 0.0017 | 0.0021 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | - N
Oil & Grease mgll | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 N N
(Tféﬂ)Pe"o'e“m Hydrocarbons | ugll | 150 | <100 | <100 | <100 | <100 | <100 22 <100 | <100 | <100 | <100 | <100 | <100 | <10.0 129 . .
MTBE ugll | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 N N
Hardness (as CaCOs) mgll | 36 3.2 3.6 35 3.6 4 5 3.9 4.9 7.4 11 10 6.6 9.8 7.8 N N
Total Alkalinity (as CaCOs) mg/L 5 5.2 5.2 5.4 5 5.6 6.6 6 49 12 14 11 7 11 9 - -
Nutrients
Nitrate/Nitrite mglL | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 - -
Total Kjeldahl Nitrogen (TKN) mglL | <0.040 | <0.040 | <0.040 | <0.040 | 0.22 021 | 0074 | o029 027 | 0082 | 0094 | 018° | 016° | 018° | 016 - -
Ammonia as N mgll | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | <0.025 | 0035 | <0.025 | 0075 | 0051 | <0.025 | 0051 | 0039 | 0031 | 0047 - -
Total Phosphorous mgll | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 - -
Orthophosphate mg/L | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | 0.0083' | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | 0.017¢ | <0.0051 | <0.0051 - -
Trace Elements
Aluminum (Total) ugll | 39 53 45 38 41 61 41 58 28 27 91 65 160 27 58 - -
Aluminum (Dissolved) ugll | <0.52 32 22 22 22 33 199 33 129 119 6.5/ 28 42 28 35 - -
Arsenic (Total) ugll | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | 0.168 | <0.150 | <0.150 | <0.150 | <0.150
Arsenic (Dissolved) ugll | 0.172¢ | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150
Barium (Total) ugll | <0.14 | <0.14 | <0.14 | <0.14 | <0.14 5.7 75 5.8 9.8 14 18 12 8.2 8.7 8.1 - -
Cadmium (Total) ugll | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ugll | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugll | 0.145 | 0.134 | 0.142 | 0.185 | 0.141 | 0244 | 0132 | 015 | 0.163 | 0.108 | 0201 | 0214 | 1.35%4 | 0248 | 0492 | <0.0330 | NR
Copper (Dissolved) ugll | 0.162 | 0.123 | 0.135 | 0.129 | 0.135 | 0272 | 0121 | 0.148 | 0.6 | 0.0923° | 0.122 | 0.176 | 0.186 | 0.161 | 0169 | <0.0330 | NR
Iron (Total) ugll | <6.8 <6.8 <6.8 <6.8 <6.8 130 649 269 319 539 210 959 979 66° 709 N N
Iron (Dissolved) ugll | <6.8 <6.8 <6.8 <6.8 <6.8 <6.8 299 149 40° 209 <6.8 49" 28! <6.8 921 N N
C-15
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Analyte S o o o o o o o i i i i i i i i i w0
Lead (Total) ug/L <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 0.0909 <0.0200 | 0.0299' | <0.0200 | 0.0292/ 0.136 <0.0200 0.584 <0.0200 0.178 - -
Lead (Dissolved) ug/L <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 NR
Manganese ug/L 3.1 6.6 3.2 2.7 2.6 17 17 24 1.6 3.9 18023 15 12 6 14 <0.0200 NR
Mercury (Total) ng/L 0.64 0.85 0.54 0.55 0.51 1.13 0.86 1.06 0.66 0.2 0.45¢ 0.52 1.87 0.5 0.73 - -
Methyl mercury ng/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.024¢ 0.047¢ 0.226 <0.020 0.038¢ <0.20 NR
Nickel (Total) ug/L 0.0914/ 0.118 0.102 0.0952/ 0.093¢ 0.142 0.111 0.127 0.114 0.126 0.218 0.107 0.787 0.0953! 0.261 <0.020 <0.020
Nickel (Dissolved) ug/L 0.0809¢ 0.0931¢ 0.0768¢ 0.0955¢ 0.0874¢ 0.0958 0.0908¢ 0.109 0.0993/ 0.103 0.159 0.0762/ 0.0912/ 0.0753¢ 0.0902¢ <0.0330 NR
Selenium (Total) ug/L <0.4 <0.4 <0.4 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <0.0330 NR
Selenium (Dissolved) ug/L <0.4 <0.4 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04 <04
Silver (Total) ug/L <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.4 <0.4
Silver (Dissolved) ug/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.285¢ <0.15 0.265* 0.255¢ -- --
Zinc (Total) ug/L 0.422/ 0.999 1.32 0.704 0.58 1.41 0.367¢ 2.05 0.531 1.02 2.13 0.511 6.16 1.43 2.54 - --
Zinc (Dissolved) ug/L 0.294/ 0.727 0.871 0.396* 0.39/ 0.767 0.315¢ 1.98 0.417¢ 0.878 1.5 0.459/ 1.48 0.961 1.38 <0.200 NR
Standard Minerals
Calcium mg/L 1.2 <0.044 1.1 <0.044 1 1.1 1 0.94/ 1.1 14 24 2.7 1.8 2.6 2.1 - -
Chloride mg/L <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 0.46¢ 0.42¢ 0.57 1.1 1.1 1.2 0.87 1.2 0.99 - -
Magnesium mg/L <0.043 <0.043 <0.043 <0.043 <0.043 <0.043 0.26¢ 0.26¢ 0.33¢ 0.6 0.78¢ 0.69¢ 0.444 0.66* 0.49 - -
Potassium mg/L <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 0.23¢ 0.22/ 0.414 0.5 0.56¢ 2.3 0.76¢ 0.81¢ 0.73¢ - -
Sodium mg/L <0.029 <0.029 <0.029 <0.029 <0.029 <0.029 0.8 0.76¢ 0.76¢ 1.1 1 2.6 14 1.8 14 - -
Sulfate mg/L <0.038 <0.038 <0.038 <0.038 <0.038 <0.038 0.36Y 0.35¢ 0.51 0.39¢ 0.63 6 0.43! 0.53 0.47Y -- --
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
EB = Equipment Blank was greater than the MDL for the analyte. Equipment Blank for August (Summer) reservoir sampling event corresponded to sample “R-1S-4-GC-EBL".
FB = Field Blank was greater than the MDL for the analyte. Field Blank for August (Summer) riverine and reservoir sampling events corresponded to sample “R-1S-4-GC-FBL".
NR = Not reported. Equipment Blank results for copper, lead, total mercury, nickel, and zinc at reservoir sites are not reported due to contamination of the rinse solution for these analytes. The contamination did not affect sample results or the field blank.
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth
BOT = suffix indicates a sample taken near the reservoir bottom
'Site sampled in the upper portion of the water column only
2Exceeds National Recommended Water Quality Criteria (USEPA 1986)
3Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
“Exceeds California Toxics Rule Standards (USEPA 2000)
5Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)
JResult falls between MDL and RL
June 2018
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Table C-7. General chemistry results for UARP reservoir sites during the October-November (Fall) sampling event.

K4
> 5| = | | g g 5 2 3 § 3 :
o ? 7 7 P ? s o : i x x =
s 3 3 3 3| 8] E| ) ) 2| & E
» % " ) o @ ; P - Y T 0 o =3
Analyte > (14 (14 (14 (14 (14 (14 14 (14 (14 (14 (14 T w
Miscellaneous
Total Suspended Solids (TSS) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 54 <2.0 -- --
Total Dissolved Solids (TDS) mg/L <10.0 18 <10.0 <10.0 10 <10.0 <10.0 <10.0 17 <10.0 <10.0 -- --
Total Organic Carbon (TOC) mg/L 4.2 1.6 1.6 1.3 1.5 2 1.7 2.1 25 3.3 2.2 -- --
Cyanide mg/L | <0.0012 | <0.0012 | <0.0012 | <0.0012 | <0.0012 | 0.0017Y | 0.0013 | 0.0013’ | <0.0012 | <0.0012 | <0.0012 -- --
Oil & Grease mg/L <1.0 1.1Y <1.0 <1.0 <1.0 1.1Y <1.0 1.1Y <1.0 <1.0 <1.0 -- --
(TTOFt,?JI)Pe”O'e”m Hydrocarbons |1 | <10.0 119 <100 | <100 | <100 | <100 | <100 | <10.0 23! <100 | <10.0 - -
MTBE ug/L <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 -- --
Hardness (as CaCOQOs) mg/L 5.8 3.2 2.7 3.7 3.4 5 2.5 2.5 2.8 3 3.7 -- --
Total Alkalinity (as CaCOs) mg/L 6.2 4/ 4.8 4.2 4/ 5.6 4.8 3.6° 2.8¢ 3.2 4.8 - -
Nutrients
Nitrate/Nitrite mg/L 0.47 0.056* <0.055 <0.055 0.21¢ 0.13¢ <0.055 <0.055 0.086* 0.081¢ 0.072’ -- -
Total Kjeldahl Nitrogen (TKN) mg/L 0.17¢ 0.085* 0.13 0.11¢ 0.13 0.16¢ 0.21 0.26 0.194 0.194 0.093Y - -
Ammonia as N mg/L 0.038* 0.033¢ 0.053¢ 0.025’ 0.047* 0.033¢ 0.04* 0.082’ <0.025 0.045* <0.025 - -
Total Phosphorous mg/L | <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 0.039’ <0.023 -- --
Orthophosphate mg/L | <0.0051 | <0.0051 | 0.011Y 0.011Y | <0.0051 | <0.0051 | 0.011Y | <0.0051 | <0.0051 | <0.0051 | <0.0051 -- --
Trace Elements
Aluminum (Total) ug/L 73 19 22 167 26 18/ 18/ 15 167 1300 194 -- --
Aluminum (Dissolved) ug/L 29 14) 4/ 3.1 2.3 5.4/ 5.7 3.9/ 4.8’ 20 6.4 -- --
Arsenic (Total) ug/L 0.511 0.274/ <0.150 <0.150 <0.150 0.162¢ <0.150 <0.150 <0.150 0.186* <0.150 <0.150 <0.150
Arsenic (Dissolved) ug/L 0.559 0.212 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150 <0.150
Barium (Total) ug/L 3.7 2.4 2.9 2.6 2.6 4.7 5.9 5 4.6 16 16 - -
Cadmium (Total) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ug/L 0.369 0.171 0.172 0.155 0.175 0.165 0.126 0.106 0.0996* 0.675 0.158 <0.0330 NR
Copper (Dissolved) ug/L 0.307 0.127 0.12 0.108 0.124 0.147 0.0794/ 0.126 0.0874/ 0.138 0.101 <0.0330 NR
Iron (Total) ug/L 250 57) 120 59/ 100 140 43/ 29/ 20/ 1400"2 30 -- --
June 2018
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Iron (Dissolved) ug/L 130 19/ 34/ 10/ 157 38 187 <6.8 <6.8 110 <6.8 -- --
Lead (Total) ug/L 0.0714 | <0.0200 | <0.0200 | <0.0200 | 0.0234Y | 0.0246 | <0.0200 | <0.0200 | <0.0200 0.525 <0.0200 | <0.0200 NR
Lead (Dissolved) ug/L 0.0489Y | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | 0.0201¢ | <0.0200 | <0.0200 NR
Manganese ug/L 15 5.7 13 8.8 11 11 11 8 6.5 120"2 5.2 - -
Mercury (Total) ng/L 1.52 0.65 0.43’ 0.24Y 0.34/ 4.4 0.39Y 0.34Y 0.39Y 2 0.28’ <0.20 NR
Methyl mercury ng/L 0.053 0.038Y <0.020 | <0.020 | <0.020 0.02/ <0.020 | <0.020 | <0.020 0.034Y <0.020 <0.020 <0.020
Nickel (Total) ug/L 0.123 0.0722Y | 0.0573’ | 0.062 | 0.0588’ 0.136 | <0.0330 | 0.0335’ | <0.0330 | 0.267 0.0912Y | <0.0330 NR
Nickel (Dissolved) ug/L 0.11 0.0562Y | 0.0403’ | 0.0351Y | 0.0336' 0.112 0.0381Y | <0.0330 | <0.0330 | 0.0666" 0.061¢ <0.0330 NR
Selenium (Total) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Selenium (Dissolved) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Silver (Total) ug/L <0.070 | <0.070 | 0.08"* | 0.09'3Y | <0.070 | <0.070 | <0.070 | <0.070 | <0.070 | <0.070 <0.070 -- --
Silver (Dissolved) ug/L <0.15 0.294Y <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 -- --
Zinc (Total) ug/L 1.7 0.333Y 0.348Y 0.249’ 0.264Y 0.609 <0.200 0.258Y 0.923 4.22 <0.200 <0.200 NR
Zinc (Dissolved) ug/L 1.45 0.275Y 0.258Y 0.208Y <0.200 0.507 <0.200 0.208Y 0.649 1.65 0.436° <0.200 NR
Standard Minerals
Calcium mg/L 1.5 1.1 1.1 1 1 1.5 0.85¢ 1 0.83! 0.99Y 1.3 -- --
Chloride mg/L 0.41Y 0.3 0.32/ 0.34Y 0.31Y 0.76 0.34Y 0.34Y 0.35¢ 0.55 0.37¢ -- --
Magnesium mg/L 0.12/ 0.11Y 0.11Y 0.092/ 0.091Y 0.16’ 0.14Y 0.15¢ 0.14Y 0.32/ 0.19Y -- --
Potassium mg/L 1.1 0.23Y <0.13 <0.13 <0.13 <0.13 0.19Y 0.18’ 0.22/ 0.23Y <0.13 -- --
Sodium mg/L 0.91 0.38Y 0.088Y <0.29 <0.29 0.66 0.5 0.56 0.55 0.62 0.056" -- --
Sulfate mg/L 0.66* 0.45Y 0.45Y 0.45Y 0.46" 0.56" 0.25Y 0.25Y 0.24Y 0.31Y 0.36" -- --

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

mg/L = milligrams per liter

ng/L = nanograms per liter

ug/L = micrograms per liter

-- = Not sampled

EB = Equipment Blank was greater than the MDL for the analyte. Equipment Blank for October-November (Fall) reservoir sampling event corresponded to sample “R-1S-8-UVR-EBL".
FB = Field Blank was greater than the MDL for the analyte. Field Blank for October-November (Fall) riverine and reservoir sampling events corresponded to sample “R-I1S-5-UVR-FBL".
NR = Not reported. Equipment Blank results for copper, lead, total mercury, nickel, and zinc at reservoir sites are not reported due to contamination of the rinse solution for these analytes. The contamination did not affect sample results or the field blank.
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

1Exceeds National Recommended Water Quality Criteria (USEPA 1986)

2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)

3Exceeds California Toxics Rule Standards (USEPA 2000)

“Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)

JResult falls between MDL and RL
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Table C-7 (Continued). General chemistry results for UARP reservoir sites during the October-November (Fall) sampling event.
1% Tz © = o x " " =
3 3 3| 38| 3 3 | 3| 3 :
s 5| 2| 2| 2| 5| & | &) 5| 8| =z| %
Analyte S E E E E E E E E E E ch'
Miscellaneous
Total Suspended Solids (TSS) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 -- 22 <2.0 <2.0 -- --
Total Dissolved Solids (TDS) mg/L <10.0 <10.0 <10.0 <10.0 <10.0 - 18 19 17 - -
Total Organic Carbon (TOC) mg/L 2.8 24 24 26 23 -- <0.54 2.8 1.5 - -
Cyanide mg/L | <0.0012 | <0.0012 | <0.0012 | <0.0012 | 0.0013 - <0.0012 | <0.0012 | <0.0012 - -
Oil & Grease mg/L <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 - -
(Tféﬂ)Petro'e“m Hydrocarbons |1 | <100 | <10.0 21 21 <10.0 - <10.0 219 219 . .
MTBE ug/L <0.095 <0.095 <0.095 <0.095 <0.095 - <0.095 <0.095 <0.095 - -
Hardness (as CaCO3) mg/L 3.5 3.7 3.5 3.8 3.7 -- 9.1 7.3 6.9 -- --
Total Alkalinity (as CaCOs) mg/L 4) 4.4/ 4.4/ 5.6 4.6 - 12 15 9 -- -
Nutrients
Nitrate/Nitrite mg/L 0.1Y 0.13! 0.096* <0.055 0.09’ - 0.14¢ 0.062’ 0.08* -- -
Total Kjeldahl Nitrogen (TKN) mg/L 0.098Y 0.099/ 0.18/ 0.2 0.048Y -- 0.14¢ 0.099/ 0.076Y - -
Ammonia as N mg/L | <0.025 <0.025 <0.025 0.065* 0.093* - <0.025 0.045* 0.056* - -
Total Phosphorous mg/L | <0.023 <0.023 <0.023 <0.023 <0.023 - <0.023 <0.023 <0.023 - -
Orthophosphate mg/L | <0.0051 0.007Y | <0.0051 | <0.0051 | <0.0051 - <0.0051 0.011¢ 0.019Y - -
Trace Elements
Aluminum (Total) ug/L 18 18 24 33 35 - 22002 51 39 - -
Aluminum (Dissolved) ug/L 6.8 7.7 7.1 17Y 20 - 97 119 13/ - -
Arsenic (Total) ug/L <0.150 <0.150 <0.150 <0.150 <0.150 - 0.163Y <0.150 <0.150 <0.150 <0.150
Arsenic (Dissolved) ug/L <0.150 <0.150 <0.150 <0.150 <0.150 - <0.150 <0.150 <0.150 <0.150 <0.150
Barium (Total) ug/L 4.6’ 4.3 4.5 53 5.7 - 20 9.7 8.9 - -
Cadmium (Total) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 - <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) ug/L | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 - <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ug/L 0.132 0.134 0.12 0.132 0.158 - 0.612 0.194 0.208 <0.0330 NR
Copper (Dissolved) ug/L 0.123 0.108 0.0973Y 0.129 0.134 -- 0.111 0.175 0.17 <0.0330 NR
Iron (Total) ug/L 249 19 21Y 66" 587 - 2100%° 74) 58/ -- -
Iron (Dissolved) ug/L <6.8 <6.8 42/ 13/ 13/ - 58/ <6.8 <6.8 - -
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Analyte S E E E E E E E E E E ch'
Lead (Total) ug/L | <0.0220 | <0.0220 | <0.0220 | <0.0220 | <0.0220 -- 0.702 <0.0220 | <0.0220 | <0.0200 NR
Lead (Dissolved) ug/L | <0.0220 | <0.0220 | <0.0220 | <0.0220 | <0.0220 -- 0.0243¢ | <0.0220 | <0.0220 | <0.0200 NR
Manganese ug/L 4.4 4.3 4.3 23 21 - 27 12 12 -- --
Mercury (Total) ng/L 0.42/ 0.35Y 1.08 0.74 0.78 -- 3.86 0.76 0.66 <0.20 NR
Methyl mercury ng/L <0.020 <0.020 <0.020 <0.020 <0.020 -- 0.026Y <0.020 <0.020 <0.020 <0.020
Nickel (Total) ug/L 0.075Y 0.0784¢ | 0.0941/ 0.124 0.129 -- 0.418 0.0916* 0.125 <0.0330 NR
Nickel (Dissolved) ug/L | 0.0645' | 0.053’ 0.0706’ 0.107 0.114 - 0.0844Y | 0.0817Y | 0.0958 | <0.0330 NR
Selenium (Total) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 -- <0.4 <0.4 <0.4 <0.4 <0.4
Selenium (Dissolved) ug/L <0.4 <0.4 <0.4 <0.4 <0.4 -- <0.4 <0.4 <0.4 <0.4 <0.4
Silver (Total) ug/L <0.070 | <0.070 <0.070 | <0.070 | <0.070 - <0.070 | <0.070 | <0.070 -- -
Silver (Dissolved) ug/L <0.15 <0.15 <0.15 <0.15 <0.15 -- <0.15 <0.15 <0.15 -- --
Zinc (Total) ug/L 1.33 <0.200 0.326Y 1.48 0.532 - 1.5 0.43! 0.7 <0.200 NR
Zinc (Dissolved) ug/L 1.06 <0.200 0.231Y 1.36 0.455Y -- 0.268Y 0.325Y 0.488Y <0.200 NR
Standard Minerals
Calcium mg/L 1.1 1.4 1.2 1.2 0.92/ -- 24 1.8 1.7 -- --
Chloride mg/L 0.38Y 0.4/ 0.35¢ 0.39Y 0.38’ -- 0.98 1.2 1.3 -- --
Magnesium mg/L 0.2 0.19/ 0.21Y 0.25Y 0.23Y -- 0.85¢ 0.4/ 0.39Y -- --
Potassium mg/L <0.13 <0.13 <0.13 <0.13 <0.13 -- 0.93Y 0.61Y 0.53Y -- --
Sodium mg/L <0.029 <0.029 0.17¢ 0.16! 0.55¢ - 1.5 1.1 1.2 -- --
Sulfate mg/L 0.36* 0.38* 0.45 0.39Y 0.44Y - 0.62 0.5 0.55 - -

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

mg/L = milligrams per liter

ng/L = nanograms per liter

ug/L = micrograms per liter

-- = Not sampled

EB = Equipment Blank was greater than the MDL for the analyte. Equipment Blank for October-November (Fall) reservoir sampling event corresponded to sample “R-1S-8-UVR-EBL".
FB = Field Blank was greater than the MDL for the analyte. Field Blank for October-November (Fall) riverine and reservoir sampling events corresponded to sample “R-I1S-5-UVR-FBL".
NR = Not reported. Equipment Blank results for copper, lead, total mercury, nickel, and zinc at reservoir sites are not reported due to contamination of the rinse solution for these analytes. The contamination did not affect sample results or the field blank.
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

'Site sampled in the upper portion of the water column only.

2Exceeds National Recommended Water Quality Criteria (USEPA 1986)

3Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)

“Exceeds California Toxics Rule Standards (USEPA 2000)

5Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)

JResult falls between MDL and RL
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Table C-8. General chemistry results for UARP reservoir sites during

the Late-November

Fall-Winter) sampling event.

x x = 14 14 14 14 = =
€2 3 3| 38| £ ] | %) 3|3 3 3| 3| 3| 2|2 2| §F| ¢
glaa & | | & | & | 2| & | | & | ¢ | @ | & | & | @ | & |a & | & | & T | 3
Analyte =} ¥l o 14 (14 14 14 14 14 14 14 (14 (14 (14 (14 (14 14 14 14 14 (14 i w
Miscellaneous
;gff(’j'ss(‘.’rsspgg‘ded mgll | - | - | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <0 | <0 | <0 | <0 | <0 | <o | <0 |-| 2 8.3 <2.0 - -
(Tféz)Disso'Ved Solids | o | - | - | <10 <10 <10 15 16 15 12 <10 <10 <10 <10 <10 12 <0 | -| 18 21 11 - -
(T%aé)organic Carbon | il | = | = | 14 14 14 3.2 2 2.2 17 17 2.1 14 16 14 16 19 | - | <054 | 33 3.3 - -
Cyanide mglL | — | -~ | <0.0012 | <0.0012 | <0.0012 | 0.0015° | 0.0013 | 0.0013° | 0.0017° | 0.0017° | <0.0012 | <0.0012 | <0.0012 | <0.0012 | 0.0017° | 0.0015° | - | <0.0012 | <0.0012 | 0.0018° | - -
Oil & Grease mg/lL | - | -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 <1.0 <1.0 -- --
L(;/tdarloz::?cﬁzTTPH) uglt | — | - | <10 <10 <10 <10 18 <10 <10 <10 23! <10 <10 <10 <10 <10 | - | <10 20/ <10 - -
MTBE ugll | — | — | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | <0.095 | - | <0.095 | <0.095 | <0.095 | - -
Hardness (as CaCOs) | mg/L | - | -- 3.3 2.9 3.1 4.5 3.3 3.6 2.7 2.7 3.4 3.4 3.4 3.3 3.6 3.2 -- 9.1 9.8 6.8 -- --
(T:Ota' Alkalinity (as mgll | - | - | <10 | <10 5 4.49 5.2 <1.0 5 4.8 5.6 5.2 5.8 5.6 5.2 28 | - | 12 11 7.8 - -
aCOs)
Nutrients
Nitrate/Nitrite mglL | - | - | <0.055 | <0.055 | <0.055 | 0.16' | <0.055 | 0.073' | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | <0.055 | 0.092' | 011 | - | 0144 | o041 | 0.077 N -
(TTO&?\'I)Kje'dah' Nitrogen | o | - | — | <0.040 | <0.040 | <0.040 | 011° | 016 | 014’ | 019’ | 0.099° | 013' | 0140 | 013’ | 013 | 018 | 014 | — | 014° | 0.081 | 0.074 - -
Ammonia as N mglL | - | — | <0.025 | <0.025 | <0.025 | 0.027 | <0.025 | <0.025 | <0.025 | <0.025 | 0.035' | 0.035' | 0.026° | 0.03%' | 0.029° | 0.035' | - | <0.025 | <0.025 | 0.031¢ - -
Total Phosphorous | mg/L | — | — | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | <0.023 | -- | <0.023 | 0.026' | <0.023 | - -
Orthophosphate mglL | - | - | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | <0.0051 | - | <0.0051 | <0.0051 | <0.0051 | - N
Trace Elements
Aluminum (Total) ugll | ~ | ~| 26 <1.6 21 95 139 139 16/ 18/ 16/ 16/ 159 179 32 65 | - | 2200" | 850" 86 - -
Aluminum (Dissolved) | ugll | — | — | <052 | <052 | <052 | 71 5.0 59 5.79 6.3/ 6.19 7.49 6.7 7.59 189 27 | -] o7 59 24 - -
Arsenic (Total) ugll | — | ~ | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | 0.162 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | - | 0.163' | 0.214° | 0.227% | <0.150 | <0.150
Arsenic (Dissolved) | uglL | — | — | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | - | <0.150 | 0.185¢ | 0.17* | <0.150 | <0.150
Barium (Total) ugll | ~ | ~ | <014 | <014 | <014 | 623 4.6° 4.6° 4.7 4.7 4.6 4.3 4.5 4.6 6.2 57 | -] 20 16 7.8 - -
Cadmium (Total) ugll | — | -~ | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | -- | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Cadmium (Dissolved) | ug/L | - | - | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330 | - | <0.0330 | <0.0330 | <0.0330 | <0.0330 | <0.0330
Copper (Total) ugll | - | — | 0.169%8 | 0.129F | 0.165%8 | 0.359F8 | 0.111% | 0.109F8 | 0.132% | 0.136F8 | 0.157 | 0.156F8 | 0.153% | 0.152F8 | 0.199%8 | 0.181%8 | —- | 0.612 | 0.718F8 | 0.234F8 | 0.112 NR
Copper (Dissolved) | uglL | — | — | 0.12778 | 00983% | 4o7rs | g 353rs | 0-0975% | 0.0943% | 1o | 01188 | 0.120% | 0.120%8 | 0.123F8 | 0.133% | 0.212%8 | 0.156F% | - | 0.111F8 | 0.315F | 0.1647 | 0.105 | NR
June 2018 Cc-21
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101
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Analyte =) X o« (14 (14 (14 (14 (14 (14 (14 (14 14 14 14 14 14 (14 (14 (14 (14 14 (™ w
Iron (Total) ug/lk | - | - 250 <6.8 110 110 45/ 44 43) 44/ 25 30¢ 23/ 35! 180 52/ - | 2100"2 6502 96 - -
Iron (Dissolved) ug/lk | - | - <6.8 <6.8 <6.8 52/ 7! <6.8 114 8.7/ <6.8 <6.8 <6.8 9.4/ 39 15J - 58/ 344 26 - -
Lead (Total) ug/L | -- | -- | 0.0262 | 0.0421Y | 0.0247/ 0.024 <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | 0.0211Y | <0.0200 | -- 0.702 0.316 0.0437Y | <0.0200 NR
Lead (Dissolved) ug/L | -- | -- | <0.0200 | <0.0200 | <0.0200 | 0.0239Y | <0.0200 | <0.0200 | <0.0200 | 0.0262' | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | <0.0200 | -- | 0.0243’ | 0.0214Y | <0.0200 | <0.0200 NR
Manganese uglL | - | - 14 8.7 11 14 9 12 15 14 5.3 54 57 7.8 41 14 - 27 19 12 - -
Mercury (Total) nglL | - | - 0.56 0.41¢ 0.51 2.65 0.43¢ 0.39/ 0.64 0.55 0.57 0.51 0.48¢ 0.52 0.76 1.31 - 3.86 3.1 1.5 <0.20 NR
Methyl mercury ng/lL | - | - <0.02 <0.02 <0.02 0.032/ <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - 0.026Y 0.029/ 0.022/ <0.020 <0.020
Nickel (Total) ug/L | -- | -- | 0.0553¢ | 0.0798’ | 0.0776* 0.308 0.0594Y | <0.0330 | 0.0414Y | 0.0497Y | 0.0946Y | 0.0915' | 0.0844Y | 0.0889/ 0.171 0.0964¢ | -- 0.418 0.319 0.146 <0.0330 NR
Nickel (Dissolved) ug/lk | - | - 0.036Y 0.0638¢ | 0.0628" 0.302 0.06Y <0.0330 | 0.0336Y | 0.0473¢ | 0.0713' | 0.0751¢ 0.075¢ 0.0761¢ 0.163 0.0991¢ | -- | 0.0844/ 0.149 0.117 <0.0330 NR
Selenium (Total) uglL | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04 <04 <0.4 <0.4 <0.4 <0.4 <04 <04 - <04 <04 <0.4 <04 <0.4
Selenium (Dissolved) uglL | - | - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04 <04 <0.4 <0.4 <0.4 <0.4 <04 <04 - <04 <04 <0.4 <04 <0.4
Silver (Total) ug/lL | -- | -- | <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 <0.070 | 0.11"3Y | <0.070 <0.070 <0.070 <0.070 <0.070 | -- | <0.070 <0.070 <0.070 - -
Silver (Dissolved) ug/lk | - | - <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.18%¢ <0.15 <0.15 <0.15 - <0.15 <0.15 <0.15 - -
Zinc (Total) uglk | - | - 0.221Y 1.82 0.221Y 1.4 <0.200 <0.200 0.208Y 0.37¢ <0.200 0.2 <0.200 0.222/ 1.2 0.498Y - 1.5 1.84 1.1 <0.200 NR
Zinc (Dissolved) ug/lL | -- | -- | <0.200 1.44 <0.200 1.21 <0.200 <0.200 <0.200 0.339¢ <0.200 <0.200 <0.200 <0.200 0.972 0.367Y - 0.268Y 0.602 0.77 <0.200 NR
Standard Minerals
Calcium mg/L | -- | -- | <0.044 <0.044 <0.044 1.7 0.89Y 0.91¢ 0.87¢ 1.2 1.2 1.2 1.2 1.1 1.2 1.1 - 24 3.1 24 - -
Chloride mg/L | -- | -- | <0.026 <0.026 <0.026 0.9 0.35¢ 0.35¢ 0.34Y 0.36Y 0.36 0.36 0.35¢ 0.36 0.42! 0.41Y - 0.98 1.7 1.2 - -
Magnesium mg/L | -- | -- | <0.043 <0.043 <0.043 0.26* 0.16! 0.16! 0.14Y 0.13Y 0.2 0.19¢ 0.19¢ 0.19¢ 0.25¢ 0.2 - 0.85Y 0.68Y 0.42! - -
Potassium mg/lL | - | -- <0.13 <0.13 <0.13 0.33! 0.31¢ 0.25¢ 0.36¢ 0.22/ 0.49/ 0.7/ 0.58¢ 0.17¢ 0.62/ 0.16Y - 0.93Y 0.76Y 0.69¢ - -
Sodium mg/L | -- | -- | <0.029 <0.029 <0.029 0.86* 1.2 1.2 0.62/ 0.61Y 0.514 0.5 0.49/ 0.49/ 0.6 0.59/ - 1.5 1.7 1.3 - -
Sulfate mg/L | -- | -- | <0.038 <0.038 <0.038 0.79 0.24Y 4.9 <0.038 0.27¢ 0.75 0.35¢ 0.35¢ 0.35¢ 0.48/ 0.42/ - 0.62 8 0.54 - -
mg/L = milligrams per liter
ng/L = nanograms per liter
ug/L = micrograms per liter
-- = Not sampled
EB = Equipment Blank was greater than the MDL for the analyte. Equipment Blank for Late-November (Fall-Winter) reservoir sampling event corresponded to sample “R-1S-17-CB-EBL".
FB = Field Blank was greater than the MDL for the analyte. Field Blank for Late-November (Fall-Winter) riverine and reservoir sampling events corresponded to sample “I1S-8-SFRR-FBL".
NR = Not reported. Equipment Blank results for copper, lead, total mercury, nickel, and zinc at reservoir sites are not reported due to contamination of the rinse solution for these analytes. The contamination did not affect sample results or the field blank.
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth
BOT = suffix indicates a sample taken near the reservoir bottom
1Exceeds National Recommended Water Quality Criteria (USEPA 1986)
2Exceeds Basin Plan Water Quality Objectives (CRWQCB 2016)
3Exceeds California Toxics Rule Standards (USEPA 2000)
“Exceeds USEPA National Recommended Water Quality Criteria, hardness dependent acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Table C-9. Dissolved metals results for UARP riverine sites during the May (Spring) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Zinc Cadmium Lead Nickel Silver Zinc
Site (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ug/L)
IS-1-RR - - - - - - - - - - - - - - - -
IS-2-LRR - - - - - - - - - - - - - - - -
IS-3-LRR - - - - - - - - - - - - - - - -
IS-4-GC - - - - - - - - - - - - - - - -
IS-5-GC <0.0330 <0.200 0.24 <0.15 1.14 29 0.06 1.18 23.42 0.01 5.84 0.05 0.05 2.60 NA 5.88
IS-9-GCC <0.0330 <0.200 0.17 <0.15 1.09 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
IS-6-GC <0.0330 <0.200 0.19 <0.15 0.812 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
IS-7-SFRR <0.0330 <0.200 0.15 <0.15 0.91 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
IS-8-SFRR <0.0330 <0.200 0.18 <0.15 0.58 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
IS-10-SFSC | <0.0330 <0.200 0.05* <0.15 0.20¢ 4.1 0.09 1.76 31.40 0.01 7.82 0.06 0.07 3.49 NA 7.89
IS-11-SFSC | <0.0330 <0.200 0.11 <0.15 0.54 6.0 0.13 2.73 43.33 0.03 10.80 0.09 0.11 4.81 NA 10.89
IS-12-SC <0.0330 <0.200 0.13 <0.15 1.13 4.6 0.10 2.01 34.61 0.02 8.63 0.07 0.08 3.84 NA 8.70
IS-13-SC <0.0330 <0.200 0.104 <0.15 0.34¢ 4.7 0.10 2.06 35.24 0.02 8.78 0.07 0.08 3.91 NA 8.86
IS-14-SC <0.0330 <0.200 0.12 <0.15 0.81 45 0.10 1.96 33.97 0.02 8.47 0.07 0.08 3.77 NA 8.54
IS-17-BC <0.0330 <0.200 0.16 <0.15 0.21Y 9.6 0.20 4.68 64.49 0.06 16.09 0.12 0.18 7.16 NA 16.22
IS-15-SFAR | <0.0330 <0.200 0.11 <0.15 0.77 7.8 0.16 3.69 54.10 0.04 13.49 0.10 0.14 6.01 NA 13.60
IS-16-SFAR | <0.0330 <0.200 0.11 <0.15 0.85 6.9 0.15 3.21 48.77 0.03 12.16 0.10 0.12 5.42 NA 12.26
IS-19-SFAR | <0.0330 <0.200 0.11 <0.15 0.36* 7.6 0.16 3.58 52.92 0.04 13.20 0.10 0.14 5.88 NA 13.31
IS-18-SFAR | <0.0330 <0.200 0.13 <0.15 1.24 8.2 0.17 3.91 56.44 0.04 14.08 0.11 0.15 6.27 NA 14.19

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled

NA = Chronic criteria not applicable for silver
JResult falls between MDL and RL
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Table C-10. Dissolved metals results for UARP riverine sites during the August (Summer) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Sacramento
Upper

Municipal Utility District
American River Project
FERC Project No. 2101

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Zinc Cadmium Lead Nickel Silver Zinc
Site (ugl/L) (ugl/L) (ug/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L)
IS-1-RR <0.0330 <0.200 0.13 <0.15 0.83 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
IS-2-LRR <0.0330 <0.200 0.09’ <0.15 1.75 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
IS-3-LRR <0.0330 <0.200 0.07¢ 0.28" 0.39’ 3.7 0.08 1.56 28.78 0.01 717 0.06 0.06 3.20 NA 7.23
IS-4-GC <0.0330 <0.200 0.14 <0.15 0.57 2.8 0.06 1.13 22.74 0.01 5.66 0.05 0.04 2.53 NA 5.71
IS-5-GC <0.0330 <0.200 0.15 <0.15 0.65 3.5 0.08 1.46 27.46 0.01 6.84 0.06 0.06 3.05 NA 6.90
IS-9-GCC <0.0330 <0.200 0.10 <0.15 0.90 3.0 0.07 1.22 2411 0.01 6.01 0.05 0.05 2.68 NA 6.05
IS-6-GC <0.0330 <0.200 0.08’ 0.15"J 0.36* 27 0.06 1.08 22.05 0.01 5.49 0.05 0.04 2.45 NA 5.54
IS-7-SFRR <0.0330 <0.200 0.15 <0.15 0.35 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
IS-8-SFRR <0.0330 <0.200 0.08’ <0.15 0.60 29 0.06 1.18 23.42 0.01 5.84 0.05 0.05 2.60 NA 5.88
IS-10-SFSC | <0.0330 <0.200 0.05* <0.15 0.41¢ 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
IS-11-SFSC | <0.0330 <0.200 0.06’ <0.15 0.35! 4.4 0.10 1.91 33.33 0.01 8.31 0.07 0.07 3.70 NA 8.38
IS-12-SC <0.0330 <0.200 0.08’ <0.15 0.57 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
IS-13-SC <0.0330 <0.200 0.10 <0.15 0.51 4.9 0.11 2.16 36.51 0.02 9.10 0.07 0.08 4.05 NA 9.17
IS-14-SC <0.0330 <0.200 0.09’ <0.15 2.08 45 0.10 1.96 33.97 0.02 8.47 0.07 0.08 3.77 NA 8.54
IS-17-BC <0.0330 <0.200 0.08* <0.15 0.26* 8.2 0.17 3.91 56.44 0.04 14.08 0.11 0.15 6.27 NA 14.19
IS-15-SFAR - - - - - - - - - - - - - - - -
IS-16-SFAR - - - - - - - - - - - - - - - -
IS-19-SFAR | <0.0330 <0.200 0.07¢ <0.15 0.30’ 7.4 0.16 3.47 51.74 0.04 12.90 0.10 0.14 5.75 NA 13.01
IS-18-SFAR | <0.0330 <0.200 0.19 017" 0.39’ 12 0.25 6.04 77.88 0.08 19.44 0.15 0.24 8.65 NA 19.60

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled

NA = Chronic criteria not applicable for silver

'Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Table C-11. Dissolved metals results for UARP riverine sites during the November (Fall) sampling event and USEPA recommended hardness-de

endent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Zinc Cadmium Lead Nickel Silver Zinc
Site (ugl/L) (ugl/L) (ug/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L)
IS-1-RR <0.0330 0.05 0.11 <0.15 0.52 5.1 0.11 2.26 37.76 0.02 9.41 0.08 0.09 4.19 NA 9.49
IS-2-LRR <0.0330 <0.200 0.07¢ 0.26"" 0.22 3.5 0.08 1.46 27.46 0.01 6.84 0.06 0.06 3.05 NA 6.90
IS-3-LRR <0.0330 <0.200 0.05* <0.15 0.25 4.1 0.09 1.76 31.40 0.01 7.82 0.06 0.07 3.49 NA 7.89
IS-4-GC <0.0330 <0.200 0.05* <0.15 0.33¢ 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
IS-5-GC <0.0330 0.044 0.11 <0.15 1.74 3.7 0.08 1.56 28.78 0.01 717 0.06 0.06 3.20 NA 7.23
IS-9-GCC <0.0330 <0.200 0.13 <0.15 0.86 4.6 0.10 2.01 34.61 0.02 8.63 0.07 0.08 3.84 NA 8.70
IS-6-GC <0.0330 <0.200 0.12 <0.15 0.46* 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
IS-7-SFRR <0.0330 <0.200 0.14 <0.15 0.69 8.5 0.18 4.07 58.18 0.05 14.51 0.11 0.16 6.46 NA 14.63
IS-8-SFRR <0.0330 <0.200 0.12 <0.15 0.48* 5.3 0.11 2.37 39.01 0.02 9.73 0.08 0.09 4.33 NA 9.81
IS-10-SFSC | <0.0330 <0.200 0.04Y <0.15 <0.200 3.4 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
IS-11-SFSC | <0.0330 <0.200 0.09’ <0.15 0.25! 4.9 0.11 2.16 36.51 0.02 9.10 0.07 0.08 4.05 NA 9.17
IS-12-SC <0.0330 <0.200 0.06’ <0.15 0.23! 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
IS-15-SFAR | <0.0330 <0.200 0.06* <0.15 0.24/ 13 0.27 6.62 83.34 0.10 20.80 0.15 0.26 9.26 NA 20.97
IS-16-SFAR | <0.0330 <0.200 0.10 <0.15 0.31Y 17 0.34 8.98 104.57 0.15 26.11 0.19 0.35 11.61 NA 26.32
IS-19-SFAR | <0.0330 <0.200 0.08* <0.15 0.27/ 7.1 0.15 3.31 49.96 0.03 12.46 0.10 0.13 5.55 NA 12.56
IS-18-SFAR | <0.0330 <0.200 0.10 <0.15 0.47/ 6.7 0.14 3.10 47.57 0.03 11.86 0.09 0.12 5.28 NA 11.96

mg/L = milligrams per liter
ug/L = micrograms per liter

NA = Chronic criteria not applicable for silver

'Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Table C-12. Dissolved metals results for UARP riverine sites during the Late-November (Fall-Winter) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Zinc Cadmium Lead Nickel Silver Zinc
Site (ugl/L) (ugl/L) (ug/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L)
IS-1-RR - - - - - - - - - - - - - - NA -
IS-2-LRR - - - - - - - - - - - - - - NA -
IS-3-LRR - - - - - - - - - - - - - - NA -
IS-4-GC 0.14"2 <0.0200 2.77 <0.15 17.812 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
IS-5-GC <0.0330 | <0.0200 0.31 <0.15 1.15 5.4 0.12 2.42 39.63 0.02 9.88 0.08 0.09 4.40 NA 9.93
IS-9-GCC <0.0330 0.03¢ 0.20 <0.15 1.53 4.0 0.09 1.71 30.75 0.01 7.66 0.06 0.07 3.42 NA 7.73
IS-6-GC <0.0330 | <0.0200 0.30 <0.15 1.19 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
IS-7-SFRR <0.0330 | <0.0200 0.21 <0.15 0.41/ 6.3 0.13 2.89 45.16 0.03 11.26 0.09 0.11 5.02 NA 11.35
IS-8-SFRR <0.0330 | <0.0200 0.24 <0.15 0.61 5.2 0.11 2.31 38.39 0.02 9.57 0.08 0.09 4.26 NA 9.65
IS-10-SFSC | <0.0330 | <0.0200 0.06’ <0.15 0.58 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
IS-11-SFSC | <0.0330 | <0.0200 0.10 <0.15 0.21¢ 6.3 0.13 2.89 45.16 0.03 11.26 0.09 0.11 5.02 NA 11.35
IS-12-SC <0.0330 | <0.0200 0.23 <0.15 0.52 4.7 0.10 2.06 35.24 0.02 8.78 0.07 0.08 3.91 NA 8.86
IS-13-SC - - - - - - - - - - - - - - NA -
IS-14-SC - - - - - - - - - - - - - - NA -
IS-17-BC <0.03 0.03¢ 0.09’ <0.15 <0.200 9.2 0.19 4.46 62.21 0.05 15.52 0.12 0.17 6.91 NA 15.65
IS-15-SFAR - 0.04* - <0.15 0.54 11 0.23 5.47 72.36 0.07 18.06 0.14 0.21 8.04 NA 18.20
IS-16-SFAR | <0.0330 | <0.0200 0.16 <0.15 0.51 6.3 0.13 2.89 45.16 0.03 11.26 0.09 0.11 5.02 NA 11.35
IS-19-SFAR | <0.0330 | <0.0200 0.12 <0.15 0.21Y 71 0.15 3.31 49.96 0.03 12.46 0.10 0.13 5.55 NA 12.56
IS-18-SFAR | <0.0330 | <0.0200 0.16 <0.15 0.67 9.7 0.20 4.74 65.05 0.06 16.23 0.12 0.18 7.23 NA 16.36

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled

NA = Chronic criteria not applicable for silver

'Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)
2Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, chronic criteria (USEPA 2017)
JResult falls between MDL and RL
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

Table C-13. Dissolved metals results for UARP reservoir sites during the May (Spring) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Cadmium Lead Nickel Silver Zinc
Site (ug/L) (ugl/L) (ugl/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (uglL) Zinc (ug/L) (ugl/L) (uglL) (ugl/L) (ugl/L) (ugl/L)

R-1S-18-RR - - - - - - - - - - - - - - - -
R-1S-19-BlI - - - - - - - - - - - - - - - -
R-I1S-1-LL - - - - - - - - - - - - - - - -
R-I1S-2-LL - - - - - - - - - - - - - - - -
R-IS-3-LL - - - - - - - - - - - - - - - -
R-1S-4-GC - - - - - - - - - - - - - - - -
R-1S-9-IHR-SUR' <0.0330 <0.200 0.06* <0.15 0.85 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
R-1S-10-IHR-SUR' | <0.0330 <0.200 0.06* <0.15 0.31¢ 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
R-1S-11-IHR-SUR <0.0330 <0.200 0.05* <0.15 0.37¢ 4.0 0.09 1.71 30.75 0.01 7.66 0.06 0.07 3.42 NA 7.73
R-IS-11-IHR-BOT <0.0330 <0.200 0.05 <0.15 0.38 4.1 0.09 1.76 31.40 0.01 7.82 0.06 0.07 3.49 NA 7.89
R-1S-5-UVR-SUR! <0.0330 <0.200 0.09* <0.15 0.71 4.1 0.09 1.76 31.40 0.01 7.82 0.06 0.07 3.49 NA 7.89
R-1S-7-UVR-SUR! <0.0330 <0.200 0.09* <0.15 0.50 4.0 0.09 1.71 30.75 0.01 7.66 0.06 0.07 3.41 NA 7.73
R-I1S-6-UVR-SUR! <0.0330 <0.200 0.08* <0.15 1.91 4.1 0.09 1.76 31.40 0.01 7.82 0.06 0.07 3.49 NA 7.89
R-I1S-8-UVR-SUR <0.0330 <0.200 0.08* <0.15 1.08 4.2 0.09 1.81 32.04 0.01 7.99 0.07 0.07 3.56 NA 8.05
R-I1S-8-UVR-BOT <0.0330 <0.200 0.08* <0.15 0.53 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
R-I1S-12-JR - - - - - - - - - - - - - - - -
R-1S-13-CR - - - - - - - - - - - - - - - -
R-1S-20-BR-SUR <0.0330 <0.200 0.18 <0.15 0.61 7.8 0.16 3.69 54.10 0.04 13.50 0.10 0.14 6.01 NA 13.60
R-1S-14-SC - - - - - - - - - - - - - - - -
R-I1S-15-SC - - - - - - - - - - - - - - - -

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled

NA = Chronic criteria not applicable for silver

SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth
BOT = suffix indicates a sample taken near the reservoir bottom

' Site sampled at mid-depth only.

JResult falls between MDL and RL
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Table C-14. Dissolved metals results for UARP reservoir sites during the August (Summer) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Cadmium Lead Nickel Silver Zinc
Site (ug/L) (ug/L) (ugl/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) Zinc (ug/L) (uglL) (ugl/L) (ugl/L) (ugl/L) (ugl/L)

R-I1S-18-RR-SUR <0.0330 <0.200 0.10 <0.15 0.43/ 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
R-1S-19-BI-SUR <0.0330 <0.200 0.06* 0.252Y 0.50 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
R-1S-19-BI-BOT <0.0330 <0.200 0.044 0.282Y 0.85 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
R-I1S-1-LL-SUR <0.0330 <0.200 0.10 <0.15 0.50 34 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-I1S-1-LL-BOT <0.0330 <0.200 0.07¢ <0.15 1.91 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-IS-2-LL-SUR <0.0330 <0.200 0.10 <0.15 0.50 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-IS-2-LL-BOT <0.0330 <0.200 0.09* <0.15 1.08 34 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-IS-3-LL-SUR <0.0330 <0.200 0.08* <0.15 1.97 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
R-IS-3-LL-BOT <0.0330 <0.200 0.07¢ <0.15 1.12 3.1 0.07 1.27 24,78 0.01 6.17 0.05 0.05 2.75 NA 6.22
R-1S-4-GC-SUR <0.0330 <0.200 0.12 <0.15 0.88 3.7 0.08 1.56 28.78 0.01 7.17 0.06 0.06 3.20 NA 7.23
R-I1S-9-IHR-SUR <0.0330 <0.200 0.03* <0.15 0.21 29 0.06 1.18 23.42 0.01 5.84 0.05 0.05 2.60 NA 5.88
R-IS-9-IHR-BOT <0.0330 0.03’ 0.04* <0.15 0.79 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-IS-10-IHR-SUR | <0.0330 <0.200 0.03" <0.15 <0.200 2.8 0.06 1.13 22.74 0.01 5.66 0.05 0.04 2,53 NA 5.71
R-IS-10-IHR-BOT | <0.0330 <0.200 0.04* <0.15 0.68 24 0.05 0.94 19.96 0.01 4.97 0.04 0.04 2.22 NA 5.01
R-IS-11-IHR-SUR | <0.0330 <0.200 <0.0330 <0.15 <0.200 2.8 0.06 1.13 22.74 0.01 5.66 0.05 0.04 2,53 NA 5.71
R-1S-11-IHR-BOT | <0.0330 <0.200 0.06* <0.15 0.96 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
R-IS-5-UVR-SUR <0.0330 <0.200 0.08* <0.15 0.29’ 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
R-IS-5-UVR-BOT <0.0330 <0.200 0.09’ <0.15 0.73 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
R-IS-7-UVR-SUR <0.0330 <0.200 0.08* <0.15 0.87 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
R-1S-6-UVR-SUR" | <0.0330 <0.200 0.10 <0.15 0.40" 3.5 0.08 1.46 27.46 0.01 6.84 0.06 0.06 3.05 NA 6.90
R-1S-8-UVR-SUR <0.0330 <0.200 0.09’ <0.15 0.39¢ 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
R-IS-8-UVR-BOT <0.0330 <0.200 0.10 <0.15 0.77 4 0.09 1.71 30.75 0.01 7.66 0.06 0.07 3.42 NA 7.73
R-1S-12-JR-SUR <0.0330 <0.200 0.09’ <0.15 0.32/ 5 0.11 2.21 37.14 0.02 9.26 0.07 0.09 412 NA 9.33
R-1S-12-JR-BOT <0.0330 <0.200 0.11 <0.15 1.98 3.9 0.09 1.66 30.10 0.01 7.50 0.06 0.06 3.34 NA 7.56
R-I1S-13-CR-SUR <0.0330 <0.200 0.10 <0.15 0.42 4.9 0.11 2.16 36.51 0.02 9.10 0.07 0.08 4.05 NA 9.17
C-28 June 2018
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Dissolved Acute Criteria Chronic Criteria
Hardness

Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Cadmium Lead Nickel Silver Zinc

Site (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) Zinc (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
R-1S-20-BR-SUR <0.0330 <0.200 0.10 <0.15 0.88 7.4 0.16 3.47 51.74 0.04 12.90 0.10 0.14 5.75 NA 13.01
R-1S-20-BR-BOT <0.0330 <0.200 0.16 <0.15 1.50 1 0.23 5.47 72.36 0.07 18.06 0.14 0.21 8.04 NA 18.20
R-1S-14-SC-SUR <0.0330 <0.200 0.08Y 0.282 0.46* 10 0.21 4.91 66.75 0.06 16.66 0.13 0.19 7.41 NA 16.79
R-1S-14-SC-BOT <0.0330 <0.200 0.09Y <0.15 1.48 6.6 0.14 3.05 46.97 0.03 11.71 0.09 0.12 5.22 NA 11.81
R-1S-15-SC-SUR <0.0330 <0.200 0.08! 0.262" 0.96 9.8 0.20 4.79 65.62 0.06 16.37 0.12 0.19 7.29 NA 16.51
R-IS-15-SC-BOT <0.0330 <0.200 0.09¢ 0.25%Y 1.38 7.8 0.16 3.69 54.10 0.04 13.49 0.10 0.14 6.01 NA 13.60

mg/L = milligrams per liter

ug/L = micrograms per liter
NA = Chronic criteria not applicable for silver
SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

'Site sampled in the upper portion of the water column only

2Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)

JResult falls between MDL and RL
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Table C-15. Dissolved metals results for UARP reservoir sites during the October-November (Fall) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Cadmium Lead Nickel Silver Zinc
Site (ug/L) (ugl/L) (ug/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (uglL) Zinc (ug/L) (ugl/L) (uglL) (ugl/L) (ugl/L) (ugl/L)
R-I1S-18-RR-SUR <0.0330 0.05 0.11 <0.15 1.45 5.8 0.12 2.62 42.10 0.02 10.50 0.08 0.10 4.68 NA 10.58
R-1S-19-BI-SUR <0.0330 <0.200 0.06* 0.292Y 0.28 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
R-I1S-1-LL-SUR <0.0330 <0.200 0.04¢ <0.15 0.26* 27 0.06 1.08 22.05 0.01 5.49 0.05 0.04 2.45 NA 5.54
R-IS-2-LL-SUR <0.0330 <0.200 0.04¢ <0.15 0.21Y 3.7 0.08 1.56 28.78 0.01 7.17 0.06 0.06 3.20 NA 7.23
R-IS-3-LL-SUR <0.0330 <0.200 0.044 <0.15 <0.200 34 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-1S-4-GC-SUR <0.0330 <0.200 0.11 <0.15 0.51 5.0 0.11 2.21 37.14 0.02 9.26 0.07 0.09 412 NA 9.33
R-I1S-9-IHR-SUR <0.0330 <0.200 | <0.0330 <0.15 <0.200 25 0.06 0.99 20.66 0.01 5.15 0.04 0.04 2.29 NA 5.19
R-1S-10-IHR-SUR <0.0330 <0.200 | <0.0330 <0.15 0.21¢ 25 0.06 0.99 20.66 0.01 5.15 0.04 0.04 2.29 NA 5.19
R-1S-11-IHR-SUR <0.0330 <0.200 | <0.0330 <0.15 0.65 2.8 0.06 1.13 22.74 0.01 5.66 0.05 0.04 2.53 NA 5.71
R-IS-11-IHR-BOT <0.0330 0.02 0.07¢ <0.15 1.65 3.0 0.07 1.22 2411 0.01 6.01 0.05 0.05 2.68 NA 6.05
R-IS-5-UVR-SUR <0.0330 <0.200 0.06’ <0.15 0.44* 3.7 0.08 1.56 28.78 0.01 7.17 0.06 0.06 3.20 NA 7.23
R-IS-7-UVR-SUR <0.0330 <0.200 0.06’ <0.15 1.06 3.5 0.08 1.46 27.46 0.01 6.84 0.06 0.06 3.05 NA 6.90
R-I1S-6-UVR-SUR! <0.0330 <0.200 0.05 <0.15 <0.200 3.7 0.08 1.56 28.78 0.01 7.17 0.06 0.06 3.20 NA 7.23
R-I1S-8-UVR-SUR <0.0330 <0.200 0.07¢ <0.15 0.23/ 3.5 0.08 1.46 27.46 0.01 6.84 0.06 0.06 3.05 NA 6.90
R-I1S-8-UVR-BOT <0.0330 <0.200 0.11 <0.15 1.36 3.8 0.08 1.61 29.44 0.01 7.34 0.06 0.06 3.27 NA 7.40
R-1S-12-JR-SUR <0.0330 <0.200 0.11 <0.15 0.46* 3.7 0.08 1.56 28.78 0.01 7.17 0.06 0.06 3.20 NA 7.23
R-I1S-13-CR-SUR - - - - - - - - - - - - - - - -
R-1S-20-BR-SUR - - - - - - - - - - - - - - - -
R-1S-14-SC-SUR <0.0330 <0.200 0.08’ <0.15 0.33! 7.3 0.15 3.42 51.15 0.04 12.76 0.10 0.13 5.68 NA 12.86
R-1S-15-SC-SUR <0.0330 <0.200 0.10 <0.15 0.49’ 6.9 0.15 3.21 48.77 0.03 12.16 0.10 0.12 5.42 NA 12.26

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled due to conditions

NA = Chronic criteria not applicable for silver

SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

'Site sampled in the upper portion of the water column only

2Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Table C-16. Dissolved metals results for UARP reservoir sites during the Late-November (Fall-Winter) sampling event and USEPA recommended hardness-dependent acute and chronic criteria.

Dissolved Acute Criteria Chronic Criteria
Hardness
Cadmium Lead Nickel Silver Zinc as CaCO; | Cadmium Lead Nickel Silver Cadmium Lead Nickel Silver Zinc
Site (ug/L) (ugl/L) (ug/L) (ug/L) (ugl/L) (mg/L) (ugl/L) (ugl/L) (ugl/L) (uglL) Zinc (ug/L) (ugl/L) (uglL) (ugl/L) (ugl/L) (ugl/L)
R-I1S-18-RR-SUR - - - - - - - - - - - - - - - -
R-1S-19-BI-SUR - - - - - - - - - - - - - - - -
R-I1S-1-LL-SUR <0.0330 | <0.0200 0.04J <0.15 <0.200 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-IS-2-LL-SUR <0.0330 | <0.0200 0.06* <0.15 1.44 29 0.06 1.18 23.42 0.01 5.84 0.05 0.05 2.60 NA 5.88
R-IS-3-LL-SUR <0.0330 | <0.0200 0.06* <0.15 <0.200 3.1 0.07 1.27 24.78 0.01 6.17 0.05 0.05 2.75 NA 6.22
R-1S-4-GC-SUR <0.0330 0.35 0.30 <0.15 1.21 4.5 0.10 1.96 33.97 0.02 8.47 0.07 0.08 3.77 NA 8.54
R-I1S-9-IHR-SUR <0.0330 | <0.0200 0.06’ <0.15 <0.200 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-1S-10-IHR-SUR <0.0330 | <0.0200 | <0.0330 <0.15 <0.200 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
R-1S-11-IHR-SUR <0.0330 | <0.0200 0.03’ <0.15 <0.200 27 0.06 1.08 22.05 0.01 5.49 0.05 0.04 2.45 NA 5.54
R-IS-11-IHR-BOT <0.0330 0.03¢ 0.05 <0.15 0.34/ 2.7 0.06 1.08 22.05 0.01 5.49 0.05 0.04 2.45 NA 5.54
R-IS-5-UVR-SUR <0.0330 | <0.0200 0.07¢ <0.15 <0.200 3.4 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-IS-7-UVR-SUR <0.0330 | <0.0200 0.08’ <0.15 <0.200 3.4 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-I1S-6-UVR-SUR <0.0330 | <0.0200 0.08* 0.18"/ <0.200 34 0.08 1.42 26.80 0.01 6.68 0.06 0.06 2.98 NA 6.73
R-I1S-8-UVR-SUR <0.0330 | <0.0200 0.08* <0.15 <0.200 3.3 0.07 1.37 26.13 0.01 6.51 0.05 0.05 2.90 NA 6.56
R-I1S-8-UVR-BOT <0.0330 | <0.0200 0.16 <0.15 0.97 3.6 0.08 1.51 28.13 0.01 7.01 0.06 0.06 3.12 NA 7.07
R-1S-12-JR-SUR <0.0330 0.16 0.10 <0.15 0.37 3.2 0.07 1.32 25.46 0.01 6.34 0.05 0.05 2.83 NA 6.39
R-I1S-13-CR-SUR - - - - - - - - - - - - - - - -
R-1S-20-BR-SUR <0.0330 0.02’ 0.08* <0.15 0.27 9.1 0.19 4.40 61.63 0.05 15.38 0.12 0.17 6.85 NA 15.50
R-1S-14-SC-SUR <0.0330 0.02! 0.15 <0.15 0.60 9.8 0.20 4.79 65.62 0.06 16.37 0.12 0.19 7.29 NA 16.51
R-1S-15-SC-SUR <0.0330 | <0.0200 0.12 <0.15 0.77 6.8 0.14 3.15 48.17 0.03 12.01 0.09 0.12 5.35 NA 12.11

mg/L = milligrams per liter

ug/L = micrograms per liter

-- = Not sampled due to conditions

NA = Chronic criteria not applicable for silver

SUR = suffix indicates a surface sample taken at or above approximately one-third of the water depth

BOT = suffix indicates a sample taken near the reservoir bottom

'Exceeds US Environmental Protection Agency National Recommended Water Quality Criteria, acute criteria (USEPA 2017)
JResult falls between MDL and RL
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Table C-17. Relative percent difference (RPD) values for each duplicate sample pair

collected in 2017

Relative
Percent
Difference

Analyte Date (%)
Aluminum 5/3/2017 2
Aluminum, dissolved 5/3/2017 7
Ammonia as N 5/3/2017 59
Barium 5/3/2017 2
Bicarbonate as CaCOs 5/3/2017 0
Cadmium, dissolved 5/3/2017 0
Cadmium, total 5/3/2017 0
Calcium 5/3/2017 4
Carbonate as CaCOs3 5/3/2017 0
Chloride 5/3/2017 0
Copper, dissolved 5/3/2017 7
Copper, total 5/3/2017 5
Cyanide (total), total 5/3/2017 0
Diesel 5/3/2017 0
Gasoline 5/3/2017 0
Hexane Extractable Material (HEM, Oil & Grease) 5/3/2017 0
Hydraulic Oil 5/3/2017 0
Iron 5/3/2017 9/
Iron, dissolved 5/3/2017 6
Kerosene 5/3/2017 0
Lead, dissolved 5/3/2017 0
Lead, total 5/3/2017 8
Magnesium 5/3/2017 2
Manganese 5/3/2017 2
Mercury 5/3/2017 14
Methyl Mercury as Mercury 5/3/2017 0
MTBE 5/3/2017 0
Mineral Qil 5/3/2017 0
Motor Qil 5/3/2017 0
Nickel, dissolved 5/3/2017 119
Nickel, total 5/3/2017 4
Nitrate/Nitrite as N 5/3/2017 0
Orthophosphate as POg4 5/3/2017 0
Potassium 5/3/2017 5
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Relative
Percent
Difference

Analyte Date (%)
Selenium, dissolved 5/3/2017 0
Selenium, total 5/3/2017 0
Silver 5/3/2017 0
Silver, dissolved 5/3/2017 0
Sodium 5/3/2017 0
Sulfate as SO4 5/3/2017 51
Toluene-d8 5/3/2017 1
Total Alkalinity 5/3/2017 0
Total Dissolved Solids, dissolved 5/3/2017 67
Total Hardness as CaCOs 5/3/2017 0
Total Kjeldahl Nitrogen 5/3/2017 86
Total Organic Carbon 5/3/2017 4
Total Phosphorus as P 5/3/2017 0
Total Suspended Solids 5/3/2017 0
Zinc, dissolved 5/3/2017 549
Zinc, total 5/3/2017 179
Aluminum 5/9/2017 1
Aluminum, dissolved 5/9/2017 9
Ammonia as N 5/9/2017 0’
Barium 5/9/2017 35
Bicarbonate as CaCOs 5/9/2017 29
Cadmium, dissolved 5/9/2017 0
Cadmium, total 5/9/2017 0
Calcium 5/9/2017 0
Carbonate as CaCOs 5/9/2017 0
Chloride 5/9/2017 0
Copper, dissolved 5/9/2017 3
Copper, total 5/9/2017 4
Cyanide (total), total 5/9/2017 0
Diesel 5/9/2017 0
Gasoline 5/9/2017 0
Hexane Extractable Material (HEM, Qil & Grease) 5/9/2017 0
Hydraulic Oil 5/9/2017 0
Iron 5/9/2017 0
Iron, dissolved 5/9/2017 0
Kerosene 5/9/2017 0
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Relative
Percent
Difference

Analyte Date (%)
Lead, dissolved 5/9/2017 0
Lead, total 5/9/2017 0
Magnesium 5/9/2017 0
Manganese 5/9/2017 6
Mercury 5/9/2017 29
Methyl Mercury as Mercury 5/9/2017 0
MTBE 5/9/2017 0
Mineral Qil 5/9/2017 0
Motor Oil 5/9/2017 0
Nickel, dissolved 5/9/2017 14/
Nickel, total 5/9/2017 4
Nitrate/Nitrite as N 5/9/2017 0
Orthophosphate as PO4 5/9/2017 0
Potassium 5/9/2017 0
Selenium, dissolved 5/9/2017 0
Selenium, total 5/9/2017 0
Silver 5/9/2017 0
Silver, dissolved 5/9/2017 0
Sodium 5/9/2017 194
Sulfate as SO4 5/9/2017 0
Toluene-d8 5/9/2017 1
Total Alkalinity 5/9/2017 29
Total Dissolved Solids, dissolved 5/9/2017 100
Total Hardness as CaCOs 5/9/2017 3
Total Kjeldahl Nitrogen 5/9/2017 165
Total Organic Carbon 5/9/2017 2
Total Phosphorus as P 5/9/2017 0
Total Suspended Solids 5/9/2017 0
Zinc, dissolved 5/9/2017 128
Zinc, total 5/9/2017 117
Arsenic, dissolved 8/10/2017 0
Arsenic, total 8/10/2017 0
Cadmium, dissolved 8/10/2017 0
Cadmium, total 8/10/2017 0
Copper, dissolved 8/10/2017 4
Copper, total 8/10/2017 3
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Relative
Percent
Difference

Analyte Date (%)
Lead, dissolved 8/10/2017 0
Lead, total 8/10/2017 0
Mercury 8/10/2017 59
Methyl Mercury as Mercury 8/10/2017 14
Nickel, dissolved 8/10/2017 68
Nickel, total 8/10/2017 97/
Selenium, dissolved 8/10/2017 0
Selenium, total 8/10/2017 0
Zinc, dissolved 8/10/2017 149
Zinc, total 8/10/2017 101
Arsenic, dissolved 10/25/2017 0
Arsenic, total 10/25/2017 0
Cadmium, dissolved 10/25/2017 0
Cadmium, total 10/25/2017 0
Copper, dissolved 10/25/2017 0
Copper, total 10/25/2017 4
Lead, dissolved 10/25/2017 0
Lead, total 10/25/2017 0’
Mercury 10/25/2017 99
Methyl Mercury as Mercury 10/25/2017 0
Nickel, dissolved 10/25/2017 119
Nickel, total 10/25/2017 13
Selenium, dissolved 10/25/2017 0
Selenium, total 10/25/2017 0
Zinc, dissolved 10/25/2017 13
Zinc, total 10/25/2017 179
Arsenic, dissolved 11/7/2017 0
Arsenic, total 11/7/2017 0
Cadmium, dissolved 11/7/2017 0
Cadmium, total 11/7/2017 0
Copper, dissolved 11/7/2017 8
Copper, total 11/7/2017 19
Lead, dissolved 11/7/2017 0
Lead, total 11/7/2017 80"
Mercury 11/7/2017 2
Methyl Mercury as Mercury 11/7/2017 67
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Relative
Percent
Difference

Analyte Date (%)
Nickel, dissolved 11/7/2017 29
Nickel, total 11/7/2017 8
Selenium, dissolved 11/7/2017 0
Selenium, total 11/7/2017 0
Zinc, dissolved 11/7/2017 419
Zinc, total 11/7/2017 58
Arsenic, dissolved 11/20/2017 0
Arsenic, total 11/20/2017 0
Cadmium, dissolved 11/20/2017 0
Cadmium, total 11/20/2017 0
Copper, dissolved 11/20/2017 7
Copper, total 11/20/2017 22
Lead, dissolved 11/20/2017 0
Lead, total 11/20/2017 144
Mercury 11/20/2017 30
Methyl Mercury as Mercury 11/20/2017 719
Nickel, dissolved 11/20/2017 8
Nickel, total 11/20/2017 25
Selenium, dissolved 11/20/2017 0
Selenium, total 11/20/2017 0
Zinc, dissolved 11/20/2017 1Y
Zinc, total 11/20/2017 58
JResult falls between MDL and RL
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Table D-1. Bacteria (MPN/100mL) for UARP Sites During the 30-day Period Surrounding Independence Day.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal
Fecal . Fecal . Fecal . Fecal . Fecal . collforn_1 E. CO“.
_ coliform E. coli coliform E. coli coliform E. coli coliform E. coli coliform E. coli | geometric | geometric
Site ID mean ' mean '
Bac-5-GCR 14.0 42.6 23.0 1.0 2.0 1.0 <1.8 5.2 <1.8 <1 3.5 2.6
Bac-6-GCR 17.0 4.1 <1.8 <1 <1.8 2.0 <1.8 2.0 13.0 374 2.8 3.1
Bac-7-UVR 1600.0 344.8 23.0 20.3 13.0 21.1 49.0 26.2 2.0 <1 34.2 18.1
Bac-8-UVR 140.0 111.2 33.0 27.9 13.0 2.0 110 12.0 2.0 <1 26.6 8.2
Bac-9-UVR 130.0 53.8 49.0 7.4 7.8 20.1 79.0 471 4.5 1.0 28.1 13.0
Bac-10-UVR 13.0 187.2 <1.8 <1 4.5 3.1 4.5 1.0 <1.8 <1 2.9 2.7
Bac-11-JR 79.0 10.9 2.0 2.0 13.0 49.5 13.0 10.9 350.0 90.7 24.8 16.1
Bac-12-IHR 7.8 7.5 <1.8 <1 4.5 1.0 <1.8 1.0 <1.8 <1 1.9 1.1
Bac-13-IHR 33.0 21.6 22.0 10.9 2.0 3.1 1600.0 435.2 4.5 <1 25.3 11.0
Bac-14-BCR 2.0 1.0 2.0 3.0 4.0 1.0 <1.8 <1 <1.8 1.0 1.7 1.1
Bac-15-SCR 13.0 9.7 4.5 6.3 14.0 14.8 49.0 18.5 49.0 111.9 18.1 18.0
MDL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -
MRL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -

" Individual results <MDL were treated as 0.5 x MDL for the geometric mean calculations.
MDL = method detection limit
MRL = method reporting limit
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Table D-2. Bacteria (MPN/100mL) for UARP Sites During the 30-day Period Surrounding Labor Day.

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

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Ft.acal E coli
Fecal : Fecal E. Fecal E. Fecal E. Fecal E. collfom.1 geometric
coliform E. coli coliform coli coliform | coli coliform coli coliform coli geometric mean '
Site ID mean '
Bac-1-Bl 21.0 35.5 4.0 2.0 4.0 5.2 4.5 1.0 <1.8 1.0 4.2 3.3
Bac-2-Bl 13.0 4.1 <1.8 1.0 <1.8 3.0 <1.8 <1 <1.8 <1 1.5 1.3
Bac-3-LL 2.0 2.0 <1.8 <1 2.5 <1 <1.8 <1 6.8 52 1.9 1.1
Bac-4-LL 4.0 1.0 <1.8 <1 <1.8 <1 <1.8 <1 <1.8 <1 1.2 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
D-4 June 2018
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=5 SMUD In situ Monitoring in the Upper Page > _ of fo
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: U5 ( l,‘eg 24 Crew: Kgg + BTet -+ med
Site Location: e GPS:
Date: alio [ 11 Time: 14\
Photos: o Weather:
Notes: _S_.mnuo' Hot, <l.-:)h&» e 22
In situ
Temp DO Conductivity | o She® | pH | Turbidity |\ oo
(°c) (mglt) | (%) (uS/cm) (mSjcm) (s.u.) (NTU)
—.719 | locL|gYy.$ | 6.0 2 7176 | 2.0
Site Location: |\S -\71- BC. GPS:
Date: 3l Tme: 14320
Photos: Weather: ¢lees wmvm
Notes:
In situ
Temp DO Conductivity | 's‘::‘;'t'; pH | Turbidity |
(C) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
|25 | %41 | 04 | 0.02€ 22 g0 | SR
Site Location:  |S - |4 -5C. GPS:
Date: $HsT] Time: 0\
Photos: Weather: c\eor c.00\
Notes:
In situ
Temp Do Conductivity | o SPEC | oy | Turbidity |\ 0,00
¢C) (mg/L) (%) | (uSlem) (mS/cm) (s.u.) (NTU)
\O.4S | 1004 [ 908 | 0.015 In T |12
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-z 2, (.
C==555 SMUD i situ Monitoring in the Upper American River Project and Chili Ear i (Do
Stillwater Sciences Profect
Instrument(s) used: 151 Leze Crew: 574~
Site Location: = v ©5c GPS:
Date: 8/lis/ 10 Time: 1o e
Photes: Weather:
Notes:
In situ
Specific
Temp DO Conductivity Conduct pH TurTlty Not
(°c) (mg/l) | (%) (uSem) (mSfcm) (s.u) (NTU)
'S.28 | GeoL | 6o 6 | @ e/t 3 b Gl L
Site Location: T - //- SeEse GPS:
Date: 8/is5l i3 Time: ' ‘o
Photas: Weather: <lecr  ioav i
Notes:
In situ
Specific
Temp Do Conductivity | 0 tance | PH | Turbidity | ies
(c) (mg/L) (%) (uSicm) (mS/ecm) (s.u.) (NTU)
'9 52 | 798|870 | p.or5 /. 747 ). o
Site Location: —~s- ;2 S< GPS:
Date: Bl i) Time: O24 S
Photos: Weather: ([, er oo/
Notes:
In situ
Specific
Temp DO Conductivity Giadiissanca pH Turbidity Notes
(°cy (mg/L) (%) (uSsem) (mS/em) (s.u) (NTU)
B 4d |lo.02. | 5 5| @ ¢o -7 L. %0 2.6
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[GE==>) SMUD i sitw Monitoring in the Upper American River Project and Chill Bar
Stillwater Sciences Projecy
Instrument(s) used: 151 “T2e Crew: °7 mub
Site Location: < Gc GPS:
Date: g /Ji6)in Time: lz2ee
Photes: Weather: . lacr  —or —
Notes:
In situ
Specific
Temp DO ) Conductivity | juct pH Turbidity |
(c) (mg/L) (%) (uSicm) (mSjcm) (s.u) (NTU)
S 7 Y 2.97|8y 3 | @o-ee9 8 707 o. L
Site Location: =<5 79 - Seac GPS:
Date: B/t )1 7 Time: 1435
Photos: Weather: clecr  wossm
Notes:
In situ
Specific
Temp DO Conductivity Conductsnce pH Turbidity Notes
(°c) (mg/L) (%) {uSiem) (mS/cm) (s.u.) (NTU)
18, 7 2.35102. % & @3 29 ~1.24 o.M
Site Location: s . —c GPS:
Date: @a/ssr ) Time: o8-S
Photos: Weather: efree  vrnv ™
Notes:
In situ
Specific
Temp DO Conductivity Cimiiaaiiaaa pH Turbidity Not
(’c) (ma/L) (%) (uSiem) (mSjecm) (s.u.) (NTU)
s 19 8.3 | 84 3| w.oe® o L.qg ©.9
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==

SMUD In situ Monitoring in the Upper

Stillwater Sciences  American River Project and Chili Bar Project

Instrument(s) used:

Vs pHz20

Crew: B7H «A L0

Page 5 of -

Site Location: rs-4 - ©& GPS:
Date: lra )17 Time: o4 zo
Photos: Woeather: c&sv, on )
Notes:
In situ
Specific
Temp DO Conductivity Conduct pH Turbidity Notes
c) (mg/L) (%) (uS/cm) (mS/cm) (s.u) (NTU)
k.St |97 | Blo | 2.o0g Lo b | 0.2
Site Location: e i GPS:
Date: el Time; loro
Photes: Weather: ¢ lecv vverrm
Notes:
In situ
Specific
Temp DO Conductivity Conthictnes pH Turbidity | oo
(°c) (mg/L) (%) (S/cm) (mS/cm) (s.u) (NTU)
15.3% | 8.45 | 84.5 | @.008 A L.&7| 0.5
Site Location: Ts-"1- SFrrR GPS:
Date: Blm 1D Time: _jo e
Photos: Weather: g e oo )
Notes:
In situ
Specific
Temp DO Conductivity Conduiluncs pH Turbidity Notes
¢c) (mg/L) (%) (pS/em) (mSicm) | (s.u) (NTU)
4.9y |8.L5 | B5.¢ | 0. .00 o 1.4 | €7
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- ST 4
(G===>> SMUD In situ Monitoring in the Upper Page ‘ot =
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) usad: s bbre Crew: BT pans
Site Location: 75 - 8- syFEeR GPS:
Date: )72 1/7 Time: jjoe
Photos: ) Weather: ¢ev, ¢oo )
Notes:
In situ
Specific
Temp DO Conductivity Conductance pH Turbidity Mol
(c) (mg/L) (%) (#S/cm) (mS/cm) (s.u.) (NTU)
5.1 |B.bo |88 4 | ©00F B 4 WA | @il
Site Location: s -/15- S=AR GPS:
Date: $/2.),7 Time: 74/ 0Q
Photos: Weather: sunn. weypom
Notes: ki
In situ
Specific
Temp DO Conductivity | o 0 e | PH | Turbidity [
°c) (mg/L) (%) (pS/cm) (mS/cm) _(s.u) (NTU)
13.70 |2.98 |96.2 |e.02) Mo 7. 32 [ lo
Site Location: GPS;
Date: Time:
Photos: Weather:
Notes:
In situ
Temp DO Conductivity | . Specific pH | Turbidity
Conductance 5552 Notes
c) (mg/L) (%) (pS/cm) (mSjiem) | (su) (NTU)
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(G===>> SMUD In situ Monitoring in the Upper Page_' of &_
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: 1S Sve Crew: ¥r+id ~ =ES
Site Location: 15+ ) - K& GPS:
Date: ntelis Time: oa)g
Photaos: Weather: ¢ o], Sunnn
Notas: . .
In situ
Specific
Temp DO Conductivity Canduchance pH Turbidity Notes
CC) (mg/L) (%) (uS/cm) (mSjcm) (s.u) (NTU)
g e |837 |72z Dz 0.012 6.77 | o.z8
Site Location: =E-z2-tea GPS:
Date: ls 1~ Time: v 5
Photos: Weather: -~~~ ', S.s1
Notes:
In situ
Specific
Temp DO Conductivity Condusiiae pH Turbidity Notes
(’c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
8. o ?.2917719.9]| 5 7 -0 b9y |
Site Location: s -5 -l GPS:
Date: ”/' /1 Time: /23 e
Photos: Weather: cew /, €crmi,
Notes: 3 .
In situ
Specific
Temp Do Conductivity | ., ket pH Tm:dlty Notes
‘c)_ (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
995 |BLz |24.3 L. 3 0, o9 L.11§ | 0.8
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Page 2 of lo

Instrument(s) used: o\ Byo Crew: FTH MO
Site Location: 15-14 - §C GPS:
Date: njzhn Time: OR4S
Photaos: Weather: ouercest ool d
Notes: X
In situ
Temp ) Conductivity COSP'“MW':’““ pH | Turbidity |
(°C) (mgiL) (%) (uSicm) (mS/cm) (s.u.) (NTU)
Qa7 |9.122|8/7| 5 6 0,008 |.%2)| 0 B
Site Location: - = < GPS:
Date: plelio Time: =555
Photos: weather. +yewcs? . '.15‘
Notes:
In situ
Temp DO Conductivity mmgﬁu pH | Turbiany |,
¢c) (mg/L) (%) (1S/cm) (mS/cm) (su.) (NTU)
.84 |)o 29 | B4 4 b. 2 O olo b B3| = Seo
Site Location: _ s / <. GPS:
Data: 2 [ Time: w7e
Photos: Weather: sve< s oold
Notes:
In situ
Temp Do Conductivity | s""" m"l o | PH | Turbiany [
¢c) [ (mg) T (%) (uS/cm) (mS/em) (su) | (NTU)
& -;6 g ) >2-3 7 AR, ¢ ol l, 79 o.ud
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(G=>>) SMUD In situ Monitoring in the Upper Page = of
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: Is1 = o Crew: & C
Site Location: = & -~ GPS:
Date: vl L ey Time: J1no
Photos: Weather: - L.,/  cuu!
Notes:
In situ
Specific
Temp DO Conductivity Coribiaai pH Turbidity Notes
°c) (ma/l) (%) (pS/cm) (mS/cm) (s.u.) (NTU)
1?25 D B g4 )| 171 3 O o223 T3 Q. Ay
Site Location: < L - Stoac GPS:
Date: We {9 Time: /3oL
Photes: Weather: .. 1 ,,z.~.51 Cou !
Notes: '
In situ
Specific
Temp DO Conductivity Cotihiiines pH Turbidity Notes
¢c) (mg/L) (%) (pS/cm) (mS/em) (s.u.) (NTU)
g 1% iy |lef 1 2 @ o o329 1 273 o5l
Site Location: 5 /5 —ron GPS:
Date: e o Tme: 1346
Photos: Weather: .-, ¢lovell coo /
Notes:
In situ
Specific
Temp DO Conductivity Conductance pH Turbidity Notes
(’C) (mg/L) (%) (uSfcm) (mSjcm) (s.u) (NTU)
5 "7‘{ 1" 1M al. b 3% 2 o oS KA / o 55
June 2018
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—>> SMUD In situ Monitoring in the Upper Page ¢ of &
Stillwater Sciences  American River Project and Chili Bar Project
lnmm'(’) used: 1S Eva Crew: aeas ] L L
Site Location: - 5 cc GPS:
Dme: ! 2 ) Time: = s
Photos: Weather: ¢/, .,  ,./d/
Notes;
In situ
Specific
Temp DO Conductivity Sondocinica pH Turbidity Notes
°c) (mg/L) (%) {pS/cm) (mS/cm) (s.u.) (NTU)
7 Lo 998 |E 9.3 @ o)y .7 YT
Site Location: TS SRR GPS:
Date: /2 )17 Time: oS
Photos: Weather: - leo- ./ d
Notes:
In situ
Specific
Temp DO Conductivity Condiieiie pH Tu:l-dlty Not
(C) (mglt) | (%) (uS/cm) (mS/em) (s.u) (NTU)
. 2% 3 |80 4. 4 o.ozy 728 | 0 39
Site Location: SrR L GPS.
Date: e s Time: 10«
Photos: Weather: ./ e lp
Notes:
In situ
Specific
Temp DO Conductivity e P pH Turbidity Notes
c) (mg/L) (%) (uS/em) (mS/cm) (s.u) (NTU)
L Gy 1 2, 8D .2 S o83 4. Ta . 37
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(=== SMUD /n situ Monitoring in the Upper o PR B3
Srillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: 151 S Crew: S5y Kk &c
Site Location: = 1 - SFsC GPS:
Date: wilz il Time: 12w
Photos: Weather: clec. ¢.o !
Notes:
In situ
Specific
Temp DO Conductivity Conduotence pH Turbidity Notes
(’C) (mg/L) (%) (uS/cm) (mS/em) (s.u.) (NTU)
8. 13, 7?32 |83.6 7.9 C.erz lo Y = a0
Site Location: —1<-19 =caz GPS:
Date: vl )y Tme: (Y5
Photos: Weather: ¢ loce, coe/
Notes:
In situ
Specific
Temp DO Conductivity Conductance pH Turbidity Notes
(c) (mg/L) (%) (uS/cm) (mSjcm) (s.u.) (NTU)
(0.72¢ |12 |97 5| 15 & o2z ez | @76
Site Location: = 11 s¥sc GPS:
Date: /871 Time: _'C53
Photos: Weather: cve-ceed o 'S!
Notes:
In situ
Specific
Temp Do = Conductivity | . " ctance pH Turbidity | oo
°Cc) (mg/L) (%) | (uS/cm) (mS/cm) (s.u.) (NTU)
5. 05 t4.32 oo B e, 9 oo ) 2S (=2 [
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) SMUD In situ Monitoring in the Upper Page L of &
Stillwater Sciences  American River Project and Chili Bar Project
Instrument(s) used: s, =Yoo Crew:
Site Location: < .. -- GPS:
Date: jg) o Time: /2o
Photos: Weather: ~ivcrceyd o)l
Notes:
In situ
Specific
Temp DO Conductivity Conductance pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (mS/cm) (s.u.) (NTU)
o |95 |8YS | 8.8 ©.e13 Mot |o. 2
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Specific
Temp DO Conductivity Conductance pH Turbidity Notes
(°C) (mg/L) (%) (uS/cm) (mS/cm) (s.u) (NTU)
Site Location: GPS:
Date: Time:
Photos: Weather:
Notes:
In situ
Specific
Temp DO . Conductivity Ooixkictancs pH Turbidity Notes
(°c) (mg/L) (%) (uS/cm) (mS/em) s.u.) (NTU)
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e SMUD In situ Monltoring In the Upper American River Page_! of 1
Stillwater Sciences Fyoject and Chill Ber Froject Date: _|o 125 Z| il
Time: ||%o
Reservoir - Water Quality Vertical Profiles
Instrument used: o
Site Location: _ UAEP — @ — TS — 1\ ~ THE Water dapth:
Lat/Long (NADS3):
Secchi (f): _ 28 {4

Personnel: ¥ T4

Site Notes: _sannk_n_“m,_ﬁn.lm

Depth Tomp Do Conductivity| o SHeC | ph urbidity | woter [
W | co) | mgn | oo | Gsem | msem) | wuy | wmg [
sufacs | V3-3% |B. 10 [1T7.6 | 7.4 C.ooq |L.Sg| e %

aa | ' |13.24 |8 10 |77.3 | 7.4 e | 6L.89)]| 0.2

66 | 2 |13.22 |B.0g [=77.) | 7.4 C.oo |L.G |22

98 | 3 |13. 20 |B8.e8 |7217.) |74 ©. o5 L.9% |2 S

131 4 |i3.172 |8 |77y |- Y oc.co5 |4.92 |e.z

64| 5 |13. 06 |8 1o |29,2]|7-4 o.ooq |L.G) |e. 2

197 ] 6 |13.0k | B. N 7.2 | 7-4 0.20 |L.G0 | ©- 2

20| 7 |13 15 | 8.0 |17.) Ty .00 |b.% | ©. 2
(62| 8 |ig. ! | 8.25 |1y | 1.4 c0.009 | 6.F | © 3

25| 9 |13.09 ]| 829 |0 | 9.4 c.ooq |[L.®F | © 2

asg | 10 |/3. 1y | B.o§ | 776 | 7.4 c.o0q | 39| 22

361 | 11 |13. /4 | 8.le | T7.0| 0.4 @, o0 L.B88 | @2

aga | 12 |13. 23 | B8.09 | 77.0 | 74 C.ocoq |L.BB | © 2

27| 1B |'3.1) | 807 78| 7Y O.ooq |L. g7 | &3

58 | 11 |13.06 | 8. 0L [7L.4 | 7.y o.o0g |6.87 | oz

ag2 | 1% |(3.098 |B.04 [2L.% | 7.4 2.009 |4.8) |22

525 | 16 |13, 0) | B.23 |9L.2 | 7.4 c.009 |(L(.%% |2

558 | 17 |!3.00 | B.21 | .0 | 7.4 c.co9 |L.BS | @2

501 | 8 llz. 98 | 7.8 | 7S5.&| 1.4 2008 |(L. |2
(623 | 19 ]12.88]| 2.9 | 79. | |7y .e05 |{,.82 ]| @&

6| 0] 9.46)] 535|513 | 7.4 o.opo |G °.3

0 | 2 | .02 |5 .4 |48 L | 1.2 e.e10 |L.N o, |

2| 2]8.799 [5.5L |[%72.8 | 7.2 c.ote |b.)o |2 2

ms| 8|8 L6 |563 |Hs.y 7.9 & 010 la. 1o o,z

a7 | 2 |85 |5 08 |4z.4 |[7.2 e.o1o0 |b.og |o 2

go| 25 |8. 46 | 4. 55 | B.L | 7.4 S.ote |{L.oq |O. 7

as3 | 26 |8. 3L 4 19 35.4 2:5 o.o1) b.oz 2. ¢
| 86 27 | 8. 28 2.51 -‘Lg 2.7 .01y &. o) .6

o | 281812 |35 |22 | 2.7 C.olt 599 |e.7

951 | 28 |7, 93 2.7 [22.€ | 2.3 o.orz |59 | o1

984 | ® | 770 |1.84 |15.8 | 8.9 o.013 |59 | 1.3

1017 31 | 7.9 | V.2 |ja.0 | 5.4 . o1y |5.58 .S

wso| 2 [1.49 |ess [4.5 |le.2 0.015 | .oy | 2. ) [ Bommom )
1083 | B E -
111.5| 24
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s SMUD In situ Monitoring in the Upper American River Page ! of |
=D Project and Chili Bar Project
Stillwater Sciences Date: /o aq Z"’
Time: 1Z2eo
Reservoir - Water Quality Vertical Profiles
Instrument used: EX o
Site Location: pARf R+ LS. 7. Ly Water depth: 11 4
LatLong (NAD83):

Secchi (ft): _32 F+
Personnel: _ T7Ti  kkc i

Site Notes: (Lgnb’ melyar W vy -.Q

Depth Temp o Conductivity|  ~Peo0e | pH | Turbidity | water A
m [m] cc) | moy | oo | wsem [ msem | gu) | oy :
suface |!5. 92 | = e | 79.2 8.4 O.0/0 | 766 | 2.2
33 1 116,77 | 5.8% [75.5 8.3 0,0 |b.79]| 0.2
66 | 2 |'G. o |7.87 |71 9.1 8,3 .20 | b.79 °.2
o8 | 3 |)w.59 |7.85 |73 @ 8.3 ©0.%/0 |a.78]| ©-2
11| ¢ |15 8¢ [7.89 | 189 8.3 2,010 |G| .73
164 | 5 |!5.52 | 7.89 | 78.4 8.3 0.0)0 | by | 0.2
97| 6|6 |2.25 |87 .3 D.0s0 | (.70 | ©. 2
(230 | 7 |6.%0 9.8 |78 8 8.5 p.2r70|G.5 | 0. 2
22| & |1Ig.¥9| 7.7 |99.8| 8.2 |oog |69 | 0.2
205 | 2 |15. 4B | 9L |17.1 8.2 ©.6)0 |aq2 | 0.2
28| WIS ¥ | 2. [117.7 | 8.3 0.2/ || ©.3
a1 | Mg |75 (7.6 ]| 8.3 o.2)o | L™ °. 2
94| 2 |5 WC |73 |0.5 | 8.7 e.oto|mo | 0.3
427 | B |S. N5 |7.72 |77y g.3 .09 | L1 | 2.3
ase | 4 |G 44 |13 [ Y 2.3 e.o)0 L. | 0.2
g2 | 5 |IS. Y |73 [77.¢ | 8.3 og.0m |L.70 | ©.2
s25 | 6|1 VY | 2.9 |99.5]| B.2 0,0 | L.7]| 0.2
sse | 17 |Is.wy | 2.5 | 7.9 2.2 |ooo || 0.2
[ 501 | B IS ¥ | 9946 |77 &. 3 0.0 | .70 | 0.2
g23 | 12|15 ¥ |72.76 |77.7 8.3 0.020] L1 | 2.2
gs6 | 20 |1g.¥3 |-7.1718 |99 2.3 o.ove L | 0.2
seg | 2 |15.493 |2.78 [77.9 2.2 |o.ovo |G | 0.2
722 | 2 |16 43 | 78|79 8.3 o.0/p0 L. 072
s | B llcd2 |9.9g |77.9 ]| .3 |20 | LT1] 2.3
787 | 24 |I1S. Q0 278 | 77.9] 8.3 0.9 |G °.-2.
azo| 25 |5-39 | 9799119 8 v .02 | L0 | 2.2
ssa| 26 |is.38 | 1.9 [07.8] 8. ¢ o.0r0 |0 | 0.2
g8 | 27 |15.37 |78 |77.8 | B.4 0.2/0 | L.7s | 0.2
10| B30 |99 |77 | .4 .00 | L.bLS | O.2
51| @ 1?25 |17 |06 | 8.9 20/0 |(.WE | .2
caa | 0 139 | 796 [72.5 | 8.4 |o.0io | L6 0.2
7| 3 [ 34 | 7.9k [77.5 ] 2.9 |p.070 |b- 89|02
wso| 2 |'S- | 9.6 |77. L 3.9 0.0/0 G. L8| T
13| 38 |15-33 | 2717 |96 8.4 coo |68 0.3
ms| % |-6.3 | 2.99]177.7] 8.4 .00 |L.br | 200.70 (Berdsh )
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> SMUD In situ Monitoring in the Upper American River Fage_1. ot L
e Project and Chili Bar Project :
Sillwaner Sciences Date: m!zyln
Time: _|\ ;e
Reservoir - Water Quality Vertical Profiles
Instrument used: o
Site Location: o R -C - Water depth: .
LatlLong (NADB3):
Secchi (ft): Zo J}:

Personnel:  &TW 4 Kk

Site Notes: 5, 'm’!f (ac)

Depth Temp Do Conductivity c‘m:f“ pH Turbidity | water Im
] cc) | mon | oo | wsem | msiem | ouy | oy |
suface [15.57 | 7.96G | 715.90 | 8.4 O.0ra | L, 88| ©.3
33 1 |55 |=.9), | 79.8]| 8.4 o.01v |68, | ©.3
66 | 2 |15 wL]T7.97|™7.8 | .4 e.eto |L.# ]| o 3
a8 3 |I5.HS| .98 | 8.0 | B-4 o.olte | 6,87 o, g
i | 4 i uy|7.58 | 8. 5] 8.9 o210 |(,.82 |2
14| 5 |i1S.4z |1.9S [-19.6 | 8.4 2010 |6.-B2 | 0.3
1wz | 8 ])5.38 |7.92 |"19.2 | 3.9 o.000 |4.8) |az?
20| 7 |15.35 791 |79.0 | B.4 o.¢/o |L.8) | @2
22| 8 |15.24 |75y |10 | 8.4 |o.©/0 [L.Bo |o. 2
| 295 9 |Is, 2y 7.9z ™. ) 8.4 ©.0/0 |L.80 | 2.3
we| 0533|982 | |8.4 2.0/0 |[b.8Bo |27
a1 | 1 [ls.32 | 7.9% |79.2 | 8.4 C.o00 |lBo | 2.3
94 | 12 ]15.29 | 783 |[95.3 |2 @ ©0-9%0 429 | &7
(427 [ 13 ]15. 30 | 794 |79.2 |2 ¢ e.%0 1479 4.8) (Be r7ovm )
459 | 14
| 492 | 15
525 16
568 17
591 | 18
823 19
856 | 20
60.9 21
722 | 22
75 | 2
787 | 24
gz0 | 25
853 26
Tae 27
919 | 28
951 | 2
| 984 | %0
1017 3
108.0 | 32
108.3 | 38
111.5| 34
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SMUD In situ Monitoring in the Upper American River Pope_ 1o 1.
Sﬁlfﬁ‘@ Project and Chil Barp:r:ject v - vobipi]
water Sciences Date: \olzg /17
Time: joys
Reservoir - Water Quality Vertical Profiles
Instrument used:
Site Location: __ wae@ - E— 15—\~ (L Water depth:
LatLong (NAD83):
Secchi (ft): ;g;&
Personnel:  BTH 4+ VY. "
Site Notes: _ S em y Conl, Colea
2 )
Depth Temp Do Conductivity CO:::I‘":'“ pH Turbidity sw.n‘ P
W [ ] ey | mon | o9 | wsem | msiem) | @wu) | oy s
surface | 10516 q.0b | .Y n.\ 0.c0% | L. (=24
33 | V]Jw.om| §.on! o5 b.o o.poe | .8 o.(
66 | 2 lw.eo| 904 | Pon]| w.o .ot | .BY]l o2
9.8 3 1 a4g .03 | €o.0 lo- O c.coff| L.84] &.2
11| 4 19.96 | q9.02| M.8 l.o o-ccg| L83 .2
64| S |q9.493 | %02 MM£] L.O e.co8| (-83 o-2.
197 | 6 1q.9(1 | q.et ] ML .4 c.oo8| .8l 0.-Z
20| 7 | 9.90 Q.0t | 114.C (P =) 2.-c08 | .8\ o.1
[ 262 | 8 | §.40 q.¢0211729.6) L.o oot | b.BO| ©.2
2051 2 19.¢41 903 29-2] L.o c.oopp | ,.60] o0-2
28] 0]1q9.8a] 901 |9.1] 59 | o-coB |b.go]| e.2
1| 1M 1lq. 88| 902|190 .9 o.co | 18 0.2
(304 | 12 19.867 ] 9,01 199.%] 5.9 0.008 | .71k 0.2
(27| 81 q.865] j.00| 79.4 .0 | D.0oB| bak] o.2
9| 4|1 aq]| B899 19.2 o .o .o | bgs| .3
a2 | 15
525 16
568 | 17
561 | 18
823 19
656 | 20
68.9 21
722 | 22
755 | 23
78.7 24
820 | 25
853 | 2%
836 | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 31
a2
a3

108.3

w
-

111.5
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A .
SMUD i sty Menitering in the Upper American Rivee Project and Chill Page_\ of -
o= Bar Project
Stillwater Sciences Date: \\|1S]\7
Time: 175
Reservoir - Water Quality Vertical Profiles Ay
) ) Instrument used: {51 £

Site Location:  © -~ = OUR Water depth: 10|

LatLong (NAD83): et
Secchl (f): S8

T D

Personnel:

Site Notes: _AUEILC ASt  PANINL,

Dapth Temp Do Conductivity| . Sbeee | g Turbidity | water Im.
™ || cc) | mon) | eo | Gsom | msem | @w) | omy |0
surface 13 . B0 K- N g 5 1,010 £ 3% ) ALY
3z | 1 31 ¢ 7. 64 X o Lm0 it (1
g8 | 2 | I%u( Tt L di 8o 2.010 5.2 0.0
g8 | 3 |3l | Fde 17.7 1.0 0.010 617 0.02.
13.1 4 ’ e 7.0 7.4 <0 HG.olo { 14, 2.5¢
164 | & | 13,4l | Bad 7. 2.8 y.0t0 | ( Q.02
19.7 6 12 %6 2 .05 77.2 2.0 O.010 L. o.04
30| 7 | 1348 | S.05 | 172 5.0 0,00 [ 0.0
—_;2 8 |13k % .0% T4 7.0 .0 £.73 g .2/
205 | 9 |13 44 5,00 7.0 %0 10100 L2 0.09
azp | 10 [ |24 $.0| 16.2 2.0 5.01a 6. 12 2 ./
3sy | 11| 1%4 .00 [ 26 o Hoto | 4.1% ), %
04| 213 6] 800 | 76,1 {0 0,012 BT B, 0%
a27 | 1B ]1%.46 %.0| 6.% 5.0 .20 6, 72 .01
459 | 14 | 1915 .02 76 % f.0 01 615 |o. 11
492 | 15 | I%. 14 .02 | KA 7.0 D004 [ g.01
s25 | 168 |19, 'L g.02 T 2.0 ) .05 L7 Q.o
ssa | 17 ||3.5¢ ®,00 To R %0 O.0)o {,. 74 0 .H%
sa1 | 18 |12.7[¢ T oo | 7.4 3.0 ode | 4.7%1] 0.9
s3] w125 1 to0 |7 a 3.0 Oow | {721 0.05
ess | 20 J12¢ | goa [771L4 5.0 I 0.01
o | 20 1345 | %.02 169 g.0 p.ole |61 0.09
ree | 2 |15 us | B.02 J4, 4 5.0 0D.010 b 12 0.008
rss | 2 |1Bus | Bor L3N 8.0 9. 010 510 | 0.0
raz | 24 |12 4% .60 |7V).0 B.0 00w AR
a20 | 28 |12 | 2.02 “11.0 2.0 .00 6.7l 1 0.05
853 | 26 | 1713 A.0u 17 £.0 D.0t0 | 661 (.02
sas | 27 |15 4% % .95 1.2 t.0 . x2 £ 1! (), 17
o1 | 28 172112 705 1.1 2.0 0.00 14799 |0 %
es1 | 2 || 12 2.0 1.2 1.0 0.0\ |4 64 A0
ese | 20 V2 2y | 72 0u] 772 2.b o.aowe 6.7 1om
1007 31 1% 4y A, ON 17,7 %, .00 (SR O DT
1050 32 |17 1 (] 7.2 2,0 0. o b . LA .04
108a] 33 |12 74 6" 7.3 2,0 D w0 ¢ D .3
s | 34 |15.7%9 % 07 7.3 g.0 0,010 b . 5% 0.0%
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| n
=) SMUD in sit Manitaringin the Upper Amarican River Project and Caill Page_|  of
Stllwamer Schences Bar Projact S W hietia

Time: 1257
Reservoir - Water Quality Vertical Profiles
) L Instrument used: 5\ £ ¥ o
Site Location: |~ - 15 - - UUR Water depth:
Lat'Long (NADB3):
Secchi (ft): 2

Personnel: -7 L panD

Site Notes:

Depth Temp 0o Conductivity cq’ﬂ:“w’f_':“ pH Turbidity | watee [
® [em]| cc) | mmen %) siem) | (msiem) | sy
surface > ; T 5.\ 0.0\0 h. 6%
33 1 %.\ A, 014 £.bs
66 | 2 g\ 0.0 6,65
g8 | 3 2. 5,65
33| 4 Z. B by
16.4 5 p-3 treHS
wr| 6 2.1 g, &4
zo | 7 2.\ 6, 63
w2 | 8 2.\ 4. 4!
295 | 9 £.1 b 62
azs | 10 B\ 0D 4,63
AN L 2.1 b.67
64 | 12 £.1 O.om 667
a27 | 13 5| 0,0 L 62
459 | 14 eKe 5,6
a2 | 15 %! O D 5.6
525 | 18 &, | Q010 &6
s58 | 17 2./ n.olo | 6.6
50.1 18 <. 0.0\ b .1
62.3 19 ?, \ 0 .D\o -".:fi
656 | 20 €./ .0 6. 6\
639 | 21 A Y oo | 640
722 | 2 .| ) 00 | £ 40
755 | 23 <.\ 1 o0 ty £
787 | 24 ) [ £.60
| g20 | 26 A 0.0\D t Lo

853 | 26 o\ O.M0 |
| 88.6 27 K.\ () )

919 | 28 \ 5 0o

951 | 28 | AL ‘
984 | 30 | D, 0o G, 47
101.7 | 3 2.\ 0.010 b 572
1050 | 32 .\ O.010 \
1083 | 33 . | 0\ lp .64
1115 34 2.\ /. 0P b, bt
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June 2018

CALIFORNIA LABORATORY SERVICES

3249 Flizgerald Bead Haneho Cerdeva, C4 95742

June 28, 2007 CLS Work Order # 1TFIBTS
OO #:2

Maia Singer

Stillwater Sciences

235 Telegraph Awve., Suite 400
Herkeley, CA 94705

Project Mame: SMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (M2 1717 13:16.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amnalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

Ca OHS ELAP Accreditation’ Registation number 1233

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

3 e A T Gl N
(CALIFORNIA JABORATORY §ERVICES CHAIN OF CUSTODY cLs.No._Y (F07°( = _ol_ )
= To: Client joh Number T BT
Regyrt The 740 Task 0112 ANALYSIS REQUESTED | GHTHACKER
Stillwater Sciences Destination Lahorstory P |
2855 Telegraph Ave, Suite 40 o anchia,Lacdoen z VDK KEPDRY oy O s
Berkeley, CA 94705 E CLS win) 6387301 > = GLOHAL TIX
Progect Mamager 3249 I-llt'xcmld Read - E
Maia Singe: R;um‘l:u Chrdovi, CA ; &
Vrogeet Ko “'ﬁul;huhlnh a0 2 HELDTONDITIONS
SMUD In sitw. Bae-T. & Chemisiry Monitoring TR 90 m
Sampiad Ty 2
[ oruir =
Job Deseripnon ‘ﬁ =
Moiier swstsemal Dacerin vt in DARF nsxchea, L
site Loaiton UARP TURNAROUND  SMEUIAL
2 z DIMEINOSYS  INSTRUCTING
=a) | pmites SAMPLE FIELD CONTAINER |
e, | TIME IDENTIFICATION 1. VAR | no | e G E e I
H2jl 1*3S] Bre- (2= xHe. DUt yesse % 4 X
b!‘u lal "2__%&— 12 - THE Slﬂm wiler b ¥ i =
lef22]110 00| Berc~ i - BCE- b 6% X x
i fosl 4B Ea: 5 Ser. Surface water IS * )‘ x
L Surface waier & .4 X
Surface walee O %
Surface water O x | ANVOICKCT:
Surface waler O N Sallwsnr Sceaces
Suiface waier a x| Smca o
Surfave waer 6 x
Surdace wawr 6 X h;j«; No, 750000 Tash
| 01000,
Suclace woter 6 | X | QuoTny
SUSPECTFD CONSTIILENIY SAMTLE RETUNTION TIME PRUSERVATIVEN (1) 11 - Con
QYNG4 MMM
KELINOEISHE D Y (S e PRINT NAMKC UMPANY DATEATME: REALIVED Y (Signature| PIONT NAMESOMIANY
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3 OR2EALT Likdd
Stillwaler Sciences Project: SMLUD In sitn, Hec-T, & Chenuisiry Moniloring
15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 CLS YWork Order #: 1TFRETS
Berkeley, CA 94704 Progect Maonager: Main Sisger ocs

Microbiolegical Farameters by APHA Standard Methods

Hepting
Analyie Resaalt Linmt Utz [hlutien Halch Prequnal A rualy ol Adcibenl Mkes

BAC1Z:IHHK (ITFUSTS=01) Surlace water  Sampled: G217 11135 Heeeived: 862017 1516

E. Call .5 10 WIPNIGD | 171E0E [l i e 2T ot k]
ml

Feval Coliforms T8 15 - 17 A = 02417 56 9121

HAC-13-IHR (1TFIET5-02) Surlace water  Sampled: 002007 11:20 Hecelbved: 882017 1316

E. Caoll 26 10 WP I 1HMB0E &2 UH2E1T SMOI23
ml

Feeal Coliforms Lt ] 15 - 1A . DR241T o el |

BAU14-BHUR { ITHFMHT505) Surlace water  Samspled: D207 1088 Recelved: 621017 135106

E. Cali L 10 WP i 1M E0E 0e2001T AT o Dl k]
ml

Feesl Collforms i 15 " 17 R . OR2417 ot Rl |

HAC-15-5CH (ITFIET5-04) Surlface water  Sampled: G207 08240 Becelved: 021017 15:06

E. Cali nT 10 PRI 1 17R0E 20T ORIE1T ST
ml

Feeal ColiForms 1= 1x - 1704 L R241T it Rl |

CA DOHE ELAP AccreditionPepistration Number 1233

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
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CALIFORNIA LABORATORY SERVICES

Page 3 of 3 2R 143
Stillwaler Scences Project: SMLUD In stn, Hec- |, & Chenustry Monilonng
15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 CLS YWork Order #: 1TFRETS
Berkeley, CA 94704 Progect Maonager: Main Sisger ocs

Motes and Definitions

LET Analyte DETECTED
N Analyte NOT DETECTED al o shove e repoming limil for metbod detection lmil when specificd)
KE Kol Ripantial
dry Sample nealls reperted in o dry weight s
EFI Relative Pernt Dillznmee
CA DOHE ELAP AccreditionPepistration Number 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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June 2018

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

June 29, 2017 CLS Work Order # 17TF0951
OO #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (M22/17 14018
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

Final Water Quality Monitoring Report
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Upper American River Project
FERC Project No. 2101

(CALIFORNIA JABORATORY §ERVICES CHAINOF Custopy  cism.no._\ 17 OH € | L& 3
Report To: e iok Nunbse ANALYSIS REQUESTED | gromacken
Stillwater Sciences Destimation Laboraiory = m
2855 Telegraph Ave, Suite 400 Rancho Cordova g oo ws [X] O so
Berkeley, CA 94705 B CLS 16) 638-7301 ) GLOBAL D
Sy 3249 Fitzgerald Road A g
Maia Si!!gl m I@I”m ““i com Rancho Cordova, CA lg
Project Name ”;‘nzr ialab. 0 FIELD CONDITIONS:
SMUD In situ, Bac-T, & Chemistry Monitoring o calivcatasisoms
Sampled By o
OTHER
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Moitor seasonal haciena levels in UARP reschies.
Site Locakon UARP TURNAROUND  SPECIAL
TIMEINDAYS  INSTRUCTIONS
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DATE: | “TRME IDENTIFICATION W [ mamx | ~. | e | Y &2
M_‘_@to BRL-G —CE Surfuce water 6 % % x
} BhE--acR Surfoce water 6 | A X
08O | Bep - -y Surface water 6 [% X x
b ms Rer - B-UNE Surface water 6 |\ 4 X
30 | @ac—9.uvg Sutface wiler [ ] x
allek ROC - 1o - IR Surface wiler 6 | % 3 2
04 | epc-0-TR- Surace waier 6y & x| RVORETO
Surface waler o i X | Stiltwaier Sciences
Sutface water 6 x Same as shove
Surface water 6 x
Surface waser 6 X Praject No, 75000 Task
0100.02
Surfsce waser 6 x | quorse
SUSPECTED CONSTTIUENTS SAMPLE RETENTION TIME =55 PRESERVATIVES (1) HCL (3) = CoLD
(Z) HNO, (4)= HZS04
RELINQUISHED BY {Signatare) | PRINT NAMESIOMPANY | parerme RECEIVED BY (Sigaature) PRINT NAME/COMPANY
Rz %N /) Fcu%umﬁ:«- P'ln
[ 4 2 nnlin
RECEIVED AT LAB BY: “— VLA 74 L/ WA AN A oaverae: & -22-77 JH{ & | conmmonscommants: 9.+1»
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

GR20TT 1342

Stillwaler Sciences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Praject Mumber

Project

reect Manager

AWMU In sigu, Heco-T, & Chemisay Moniorning
T2010 Tosk (HHLO2
Main Simgger

CLS Work (hwder 82 1

LN L

Microbiological Parameters by AFPHA Standard Methods

Rizpu ]
Resaalt L Utz [hlutien Halch Prequnal A realy il Adcibenl Mkes
BACS<GUR (1TFU9S1-00) Surface Water  Sampled: (22007 10220 Becelved: B0ZZOT 14008
E. Call a6 10 KIPFNIH | 1704 65T [T HRIVIT SMOTIY
ml
Fecal ColiForms 14 1% - 174661 082117 2517 59221
HACS=LUR (1TFOY51-82) Surface Water  Sampled: Ba22/17 135 Hecelved: B22007 1408
E. Caoll 4.1 10 WPFWIGD I 1HMBAT [ 2T SMOI23
ml
Fecal Coliforms 17 1% . 170651 62117 OR2E1T 810221
BAUSTUV R (1TFFR51-05) Serfece Waler  Sampled: SIL07 938 Hecelved: S7221007 14018
E. Call 34H L0 MPNOG 1 170652 062217 RINIT WP
Fecal Collforms (T 1% ' 1704651 0e2117 062517 S8 0221
BACA=UV R (1TFI51-04) Serfece Water  Sampleod: S&I107 0945 Kecelved: 8722107 14:18
E. Call 1.z L0 MPNIGD 1 17065 062117 06217 M3
ml
Fecal Coliforms 1400 1% . 1704651 062217 R2S1T 534 9221
BACSUYE (1TFIE1-05) Swrfece Water  Sampled: SII07 11138 Kecelved: 872007 14018
E. Call [31%') L0 MPNOD 1 170 62117 62T M3
ml
Feeal Coliforms 130 15 " 170651 062117 062517 a2
HAC-IUVR (1TFMEL-00) Surfsce Waler Sampled: SI107 1108 Hetelved: B62007 1418
E. Coll 147.2 10 MPNOD 1 1704652 0e2117 6217 SMO23
Fecal Coliforms (£ 1% . 170651 62117 OR2E1T 810221
BAU1L=JH {LTFINS] 0T Surlace Water  Sampled: Un22/07 12:04  Becebved: DZZT 14208
E. Coll e L0 MPN 1 170652 062217 RINIT WP
ml
Fecal Collforms " 1% ' 1704651 0e2117 062517 S8 0221
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

June 2018
Final Water Quality Monitoring
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CALIFORNIA LABORATORY SERVICES

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

Page 3 of 3 20T 1843
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Work Cwder #2 17F0I951
Berkeley, U G4708 Progect Maonager: Main Sisger ocs
Motes and Definitions
DET Aunalyte DETECTED
b Analyte NOT DETECTED al o ahoree the repoding lirml for metbod deection Bmil when specilfod)
MR Mol Repuntal
dry Sample realls ceporied on o dry weight e
EPDy Relative Percenl [HiFenmee
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July (6, 2007 CLS Work Order # 17TF1192
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (MZH17 15:00.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

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

CALIFORNIA LABORATORY SERVICES

Page 2 of 3 OTLT LA
Stillwaler Sciences Project: SMUD In s, Bec-T, & Chemisary Mongorning
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Work (rder 82 17F1192
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Microbiological Parameters by AFPHA Standard Methods

Hepting
Asalyle Resaalt Linmt Utz [hlutien Halch Prequnal A rualy ol Adcibenl Mkes

HAC1Z:IHK (ITFII92=01) Water  Sampled: 62807 1140 Heeeived: 2817 15:00

E.Cali =] 10 MPALG 1 | A1 e ki Tk, SRR
ml
Fecal Califoms <18 15 4 | TiMA 14 6T T oL 5349221

HAC-13-IHR (ITFII92-02) Wader  Sampled: 162807 11:25 Heccolved: 62817 15:00

E. Caoll k] 10 WP I 1HMELL 628017 21T SMOI23
ml

Feoal Coliforms 2 15 = 1HEELE T T BT x4 012]

BAU14-BHUR {ITF VY205 Water  Sampled: Ua2807 Lz0S  Hecebved: DWZHET 1500

E. Call LR ] 10 WIPNIH I 17MELE 02817 GH2WIT SMAI2E
ml

Feol Coliforms m 15 L] 1HEELE e ki FLT Sa4a12]

HAC-15-5CH (ITFUIY2-04) Water  Sampled: 062807 88:50  Hecebved: 002807 15:00

E. Caoll (] 1.0 MPNIH | 1TMELY 62817 HIWIT SR
ml

Fecal Coliforms 45 1% . 1HMELE 628017 AT S84 ax2]

CA DOHE ELAP AccreditatsonRegistration Number [ 231

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

June 2018
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CALIFORNIA LABORATORY SERVICES

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

Page 3 of 3 ATLT 1A
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Work (rder 82 17F1192
Berkeley, CA 94708 Project Manager: Main Sisger mCs
Motes and Delinitions
El-da =14
ET-4 =1
LET Analyte DETECTED
NI Analyte MOT DETECTED al or above the repoding lirsl for metbod detection Emil when speeifed)
MR Mol Repaatal
dry Sample rewlis eeported on o dry weightl e
RPD} Relative Peronl DB rmce
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July 07, 2007 CLS Work Order # 1TF1262
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (2917 14:52.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

Final Water Quality Monitoring Report
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S ERVICES CHAIN OF CUSTODY

Sacramento Municipal Utility District
Upper American River Project

CLS ID, NO,

YERL ez (

FERC Project No. 2101

Vof_1 )

Tos Client foh Ny mbw | X e DR
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= 1 T
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f2Mlnlio ] Bec~ T -OVE St f ¥ X X
4&“1 . zg_m_ 8 = U\IL Kurfae water 1) 5‘ x X
w I;.‘ BI _— , - S Nutface wales H ¢ e X
kk'hﬂ!( T = BAC— o - QIR Sarface walee 6| x % X
"b[ 2:26]  RAc- (L— T Surfage walor 6 |y X x | INVOICETH
Surface wager O x| Saillwar Sivace
Suiface waler 6 X | Samuarabny
Surface wier 6O ) X
Surface waser 6 X Project No, 750,10 Tudh
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| Surface waser f | X Quois
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3 ALY 12:4%
Stillwaler Sciences Project: AWMU In situ, Bee-T, & Chemisary Mongoring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Work Urder 82 17F1262
Berkeley, U G4708 Progect Maonager: Main Sisger LN L

Microbiological Parameters by AFPHA Standard Methods

Rizpu ]
Resaalt L Utz [hlutien Halch Prequnal A realy il Adcibenl Mkes
BACS<GUR {ITFIZ0Z-00) Surface Water  Sampled: (2917 11220 Becelved: B0ZW1T 1452
E. Call Lo 10 KIPFNIH | 17D4REY [T A HRANLT SMOTIY
ml
Feeal Collforms % 15 - 1M B4R D621 T ATATILT 19121
HACS-LUR (ITFIZ02-82) Surface Water  Sampled: D217 11z Becelved: Ba2001T 14:52
E. Cali =1 10 ML 1 ITHA5] e T D617 M9
ml
Fecal Colifoms =18 15 ' 1T e T o At
BAUSTUVR (1TFI262-05) Swrfece Waler  Sampled: S&I007 1018 Hecelved: S2907T 14:52
E. Call Ly 10 WPFMOGD 1 1T4ES) DT (TN i SRITEY
Feeal Collforms ki 15 - 1M EAE e T el K922
BACA=UVR (1TF1262-04) Swrfece Water  Samplod: S&I0017 1035 Kecelved: S2%17 14:52
E. Cali e 10 MPN 1 1M RS2 D621 T 63T SM9T3
ml
Feeal Collforms 3% 15 - 1HMEAE 21T ATAZLT 849221
BACSUVE (1TFI262-05) Swriece Water  Sampled: SI007 15080 Kecelved: S2917 14:52
E. Call 4 10 MPNI 1 174 k5] 6217 ORALT MO
ml
Feeal Collforms 49 15 - 1M B4R D621 T ATATILT 19121
HAC-IUVR (1TFI2EL-00) Surface Waler Sampled: SI00T 1145 Hetelved: B62917 14:52
E. Cali =1 10 MPNL 1 ITHA5] e T D617 M9
ml
Fecal Colifoms =18 15 ' 1T e T o At
BAU1L-JR {LTF1 20207 Surlace Water  Sampled: U207 12:55  Recebved: DAZYT 14252
E. Call 20 10 MPNIGD 1 174 ES2 21T GREET SM9I3
ml
Feeal Collforms 0 15 - 1M EAE e T el K922
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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CALIFORNIA LABORATORY SERVICES

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

Page 3 of 3 AUNHLT 12:4%
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Work Urder 82 17F1262
Berkeley, CA 94708 Project Manager: Main Sisger mCs
Motes and Delinitions
El-da =14
ET-4 =1
LET Analyte DETECTED
NI Analyte MOT DETECTED al or above the repoding lirsl for metbod detection Emil when speeifed)
MR Mol Repaatal
dry Sample rewlis eeported on o dry weightl e
RPD} Relative Peronl DB rmce
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July 12,2007 CLS Work Order # 17GOL36
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 07/05/17 14:15.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

Final Water Quality Monitoring Report
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CALIFORNIA I}BORATORY SERVICES CHAIN OF CUSTODY

Sacramento Municipal Utility District
Upper American River Project

CLS 1. NO,

"M@ 3e.

FERC Project No. 2101

() ol_L1)

Report To: Sl b e ANALYSIS REQUESTED | (31mac ik
Stillwater Scicnees e el - m T E O
2855 Telegraph Ave, Suite 400 nct Cordoya o g FIR REPORY vis N
Berkeley, CA 94705 CLS (916) n38-2301 2 | GLOBAL 11
3249 Pirgerald Rl ‘ E
Project Matages Sp— Rancho Cordova, CA ot
Maia Singer maiafe’ 05743 é 5 |
| Tenject Name S s IEI‘ S Lidg fe= VLD CONDETIONS
SMUD In situ, Bac- T, & Chemistry Monitoring drmbea i ot mia
Sampled Hy =
O oruer e
Job Desc o g P
Mot sl bt aria bv e in VARP seachis., | w
see Locawon UARP S TURNAROUND  SPECIAL
[ - —— o TIMEINDAYS  INSTRUCTIONS
. : SAMPLE FIKLD CONYARER
BALE) | 0t IDENTIFICATION D, e 1 o T % | ¥ 2] s
sl es Wie- 2 —THE Sutlice wast b | ¥, ¥ x
el 1\ 30 — | = Suface waer 6 X b 24 X
+ : »
Aysiteis| Bee - 1u—Beg i 6% S x
1/sj08:55 | BhC- (5- 3¢ Sulivs ity 6|y b:3 X
L Surface wiset 6 X
Surface wisker [ X
Surfave warer o x INVOICL T
Suetace watker I X NS akr Seipos
i Surtace wawr | () X Sane asahove |
Surfsce woket f X
Surface wikes 0 x Project No, TS0 Task
o1e042
Surtave winet - 1 X GuoTe
SUSPECTED CONSTTIUENTS SAMPLE RETENTION TiME PRESERVATIVES (1) 1C) M=o
(QNNG. i IS0
| RELINOUISHED Y t\mmnh PRINT NANECOMPANY DATENME RUCEIVED 53 (Sayma teec) PRIN T NAME CUMPANY
é = %&2 Euan Steel 1/5/17
Shileder §ciences =)

RECEIVED AT LARBY:

15
2050 7 L#L

| paree:

CONDITIONNCOMMENTS

1 SHITPREI: | 1 |4i—.|n_’§_,,£4;’ ues [0 ormer

H-20
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3 OUI2T 1235
Stillwaler Sciences Project: SMUD In s, Bec-T, & Chemisary Mongorning
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS YWark Chrder #: 1700136
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Microbiological Parameters by AFPHA Standard Methods

Hepting
Asalyle Resaalt Linmt Utz [hlutien Halch Prequnal A rualy ol Adcibenl Mkes

BAC1Z:DHH (I 56000 Water  Sampled: UTAOS17 11145 Kecelved: 8TAOS17 1415

E. Call Lo 10 WIPNIGD | 17108
ml

TS T ATRT MUY

£
&

Feeal Coliforms 45 13 TET OTaR'1T 56 9121

HAC-13-IHR (17001 36-02) Water Sampled: UTAOS17 11:38 Recelved: §TOS07T 14:15

E. Coll il 10 WPNGD 1 17T oTmET ITORI1T SMNI2E
ml
Feesl Collforms o 1% . 1741 OTmsT ATART K a221

BAU14-BHUR {1TLS13&05) Water Sampled: 870517 115 Heecived: 178507 14:15

E. Coll L0 1.0 MPNIGD i 17HMAT OTE T FTOR1LT SMIIE
ml
Feeal Collforms 40 15 Ll 174531 TE T ITOR1T M a221

BAC15-5CH {ITCRI36-04) Water Samplod: #7517 0855 Heechved: 078517 14:15

E. Caoll 148 1.0 MPNIH I 17T
ml
Fecsl Coliforms 14 1x -

TS T ITORLT SMAI2E

£
g

TS T FTORLT 39221

CA DOHE ELAP AccreditatsonRegistration Number [ 231

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 O 2T 1245
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS YWark Chrder #: 1700136
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Definitions

LET Analyte DETECTED
N Aunalyte MOT DETECTED alor above the repoding limal for method detection Emil when specifiod)
“R Bl Repanriial
dry Sample nealls reperted in o dry weight s
RPD Relative Pernt Dilfanmee
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

3249 Flizgerald Bead Haneho Cerdeva, C4 95742

July 13,2007 CLS Work Order #: 17G0212
COC #:

Maia Singer

Stillwater Sciences

235 Telegraph Awve., Suite 400
Herkeley, CA 94705

Project Mame: SMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 0706717 15:22.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amnalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

Ca OHS ELAP Accreditation’ Registation number 1233

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

H-24 June 2018
Final Water Quality Monitoring Report



Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

AT 1301

Stillwaler Scences
15584 Telegraph dAve, Suite #00

Berkeley, UA 54 T08

Project
Praject Mumber: 720000 Task 00,02

Project Monager: Main Sisger

SMUD In s, Hec-T, & Chenuisiry Maoniioe

ng

UL Wark Chrder &2 1700212

LN L

Microbiolegical Farameters by APHA Standard Methods

Hepting

Analvie Rezailt Linmt Lt [Hlutien Hatch A rsatyaal Bdethn] Faikes

BAC:11<IR (1TGEUZ12-00) Surlace Water  Sampled: 070607 10015 Heosived: 07017 15222

E. Call s LI WP 1 1705025 OTneT oTaTT SMUIIE
ml

Feeal Coliforms 1% 1.4 - 1705026 - oTaIT i Bl |

BACS-LUR {ITLU212-02) Surlace Water  Samgpled: 87017 13:00 Hecelved: $TA07T 15:22

E. Call LA 10 MPNIG0 1 170525 0T T [y SMOI23
ml

Feeal Coliforms I 1% s 1705025 . OTWLT 5. ]|

BAUS=LUR 17021205} Surlace Water  Samplod: 8700017 13:05  Hecclved: 0717 15:22

E. Cali 20 1.0 MPNIGD i 1705025 OT0ET ALY SMIIE
ml

Feeal Calitames =18 15 d | 71502 . o M a221

BACSUYR (1TGOZ12-04) Sarface Water  Sampled: 0706417 18245 Recelved: 0700717 15:22

E. Call 2.1 1.0 MPNIGD 1 1705025 OTE T ATOTLT SN2
ml

Feeal Coliforms 8 15 . 1705026 . FTOWLT =8 b |

BAC-1EUY R (1TGO212-05) Surface Water  Sampled: 070617 12:50  Heceived: 0706717 15:2T

E. Call ER| 1.y MM 1 1705025 D& T 0TawLT M3
ml

Feeal Coliforms 45 1.4 - 1705026 L 0TONT S 9221

BACA-UVR (1TGO212-06) Surlace Waler  Sampled: 07087 12200 Hecedved: UT0%17 15:22

E. Call i LI PN 1 1705028 OT0E T I ) SMOI2E
ml

Fecal Coliforms 1% 1.3 s 1705025 . 0TWLT 5. ]|

BAUST-UV R (1TGOZ12-0T) burface Water  Sampled: U067 1148 Recelved: 8706117 1522

E. Cali E R L PRI i 1705025 OT0E T aTawLT SMEIIE
ml

Fecal Collforms 1% 1.4 Ll 1705026 . 07T M a221

CA DOHE ELAP AccreditionPepistration Number 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

June 2018

Final Water Quality Monitoring Report
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CALIFORNIA LABORATORY SERVICES

Page 3 of 3

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

AT 1301

Stillwater 5

CRACES Project: SMLUD In stn, Hec- |, & Chenustry Monilonng

15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 CLs Wark Chrder #: 1760212
Berkeley, UA 54 T08 Projgect Manager: Main Sieger LN L
Motes and Delinitions

El-4 <Y

DET Analyte DETECTED

MDD Analyie NOT DETECTED 1 o shorve e reporting lisil Gor metbod deteclion il when specified)

HE Mol Rl

dry Sample realls ceporied on o dry weightl e

EPLy Belative Percenl Dhierence

CA DOHE ELAP AccreditionPepistration Number 1233

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July 1%, 2007 CLS Work Order # 17GIMES
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 0712717 13:30.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

Final Water Quality Monitoring Report
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CALIFORNIA L&BORA‘IORY SERVICES CHAIN OF CUSTODY

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

CLS ID. NO._{36G; Q486 (Lot 15

Report To: Chom b Hmble ANALYSIS REQUESTED | cromeacksn
Stillwuter Scicnees Destioation Labogatory = m [z] 0
2855 Telegraph Ave. Suite 400 o i g EDRREFONT YRS No
Berkeley, CA 94705 B CLS (916) 638-7301 =) GLOBALID.
T 3249 Fitzgerald Road . E
| Maia Singer paig@stillwalerssicom | famwCenCh g §
Project Name | " 0 f= " FIELD CONDITIONS:
SMUD In situ, Bac-T, & Chemisiry Monitoring wwowcallforniaiabicom g
ed —
Y O orner =
Job Descaiptinn 3
Moitor seasonal bacieris bevels in UARP reaches.
Site Lecasion UARP TURNAROUND  SPECIAL
TIME IN DAYS INSTRUCTIONS
SAMPLE FIELD CONTAINER
DATE | TIME IDENTIFICATION . x| | am | Y 112]3] 8
,_'L[Il.ll'l 4100 | BAC-15- scR Surface watcr 6 |x X X
Yrfnfio:1d | BAC ~(3- THR Srface water 6 (X X x
B u .zs !“"IZ'IHG Surlace waser 6| X X X
_m;;n 12:00] BAc ~ |- ReR e 6% X X
Surfuce waser 6 X
Surfuce water 6 X
Surface water 6 x | INVOICETO
Surfuce waler 6 x | Stillwater Scences
Surface water 6 X | Sameassbore
Surtace water 6 X
Surface wales 6 x| Progel No. 75000 Task
010002
Surface waler 6 X | ouores
e ) S I 50 N B
SUSPFECTED CONSTITUENTS SAMPLE RETENTION TIME =1 PRESERVATIVES (1) HCL (3) = COLD
(2] KNGy (4)= H2SO4
RELINQUISHED BY (Signatwgl PRINT NAME/COMPANY DATETIME RECEIVED BY (Signature) PRINT NAMECOMPANY
Evan Sieel 7/12/n
/)1 Lod ﬂﬁ N ‘sw
RECEIVED AT LABBY: [ /UIAl {1] oAtk (2 °)T | 220 | coxvrmonsicomments: () 7/ -
SIYEREY ¥epex O p{'s O oraer AIR BILL #
/ £
June 2018
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

AT 1130

Stillwaler Sciences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Project
T2010 Tosk (HHLO2

Project Monager: Main Sisger

Praject Mumber

SMUD In s, Hec-T, & Chemi sy Monmaring

UL Yark Chrder & 17TLIMES

LN L

Microbiological Parameters by AFPHA Standard Methods

Hepting
Azalylc Rezailt Linmt Lt [Hlutien Hatch Prequnal A realy il Bdethn] Faikes

BAC15-5CH | ITCREEU] ) Serfece Waler Sampled: §7/1207 09008 Keeclved: 87/1017 1530
E. Call 185 10 KPNIH 1 1705178 arT Ly B i SMOIIE

ml
Fecal Collforms a0 13 - 1705 130 [Ty FISLT 5519221
HAC-13-IHR (1T 4R502) Sarfece Water  Sampled: GTVTR07 10:08 Recelved: 8T/1E1T 1338
E. Coll 4387 10 WPNGD 1 1705178 [ B ) T SMOI23

ml
Feeal Coliforms 1Bl 1% s 1705 130 o7 ATELT 5. ]|
BAU12-DHH (IR ) Sarfece Water  Sampled: 071207 10225 Recelved: 8T/1207 1338
E. Call Lo 1.0 MPNIGD i 1705178 aTIT FLELT SMIIE

ml
Feeal Calitames =18 15 d [ T BN o M a221
BAC14=-BUR { ITGRMES0L) Surfeee Water  Sampled: #7/0007 12000 Heecived: 0071217 13230
E.Cali =1 1.0 WP 1 ITHELTE T o SN2

ml
Fecal Califams =18 15 d [ L S B | =8 b |

CA DOHE ELAP AccreditatsonRegistration Number [ 231

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

June 2018

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

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 AT 1130
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Yark Chrder #: 1700485
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Definitions

HT-4a =14
BT-4 |
LET Analyte DETECTED
L] Analyte MOT DETECTED al or abere the repoding liral for metbid delection Bmil when specifed)
MR Mol Rispatiad
ilry Sample realls eeporied om o dry weight b
RPD Relative Parnl Dillznmce
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
H-30 June 2018
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

June 2018

CALIFORNIA LABORATORY SERVICES

3249 Flizgerald Bead Haneho Cerdeva, C4 95742

July 20,2017 CLS Work Order #: 17G0574
COC #:

Maia Singer

Stillwater Sciences

235 Telegraph Awve., Suite 400
Herkeley, CA 94705

Project Mame: SMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 07/13/17 14:59.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amnalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

Ca OHS ELAP Accreditation’ Registation number 1233

Final Water Quality Monitoring Report
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CALIPORNIA ULBORATORY SERVICEs CHAIN OF CUSTODY

Clieat Jnb Number

Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

cLs i, No._[ /G QG2

ll\-ll|

Report To: TR ey ANALYSIS REQUESTED | (vin ko
Sullwater Sciences Elestaniizion Lihorstory = |
2855 Telegraph Ave. Suite 4N Rancho Cordova z FACREROIT YES E O s
Berkeley, CA 94705 CLS (9163 638 7301 : é GLOBAL I
P e 3249 Fitzgerald Ressd = g
2 =
| Maia Singer muia@stllwalersei.cor 5:;»:’:-»(‘4\@-\:1.(‘/\ 3 =
I'regect Nanw: .rall.l’ ialal ar = PICLI CONTITIONS,
SMUD In situ, Bae-T. & Chemistry Monitoring bl o m
Samplad Iy | E
1 orner =
b Deasriplion a >
Mem'ee st bacteria inols m DARE reaches:
Sute Jominan UARP FURNAKOUND  SPECIAL
YA A TIMEINDAYS  INSTRUCTIONS
) = SAMPLE FIELD CONTAINER ‘
DATE) | ~FoE IDENTIFICATION T T O I I O O e
1/i3/] totiol BAC- 1- LYR Gurlos wikes % X x
/)03 BAC-2 -~V R Surface wates 6 (% i3 X
His)i7fto:50 | BAL ~10-VIR Sueface walia 6 [X X x
T/ﬂ/n N:20|RAC~-5 ~ HCR Surface whice 6% X 7
']/'j["l lz;h 8‘\( -1\ - TR Surface waicr 6 % X x
7/i3)17]12.750 | BAC -4 - (R Surface walee 6% X =
T/13/m 1] 308] BAC- (o - GCR D o[ x X | IRVOIcETO
b Narfice waler 6 x| Sllwaies Stences
Surface wawr 6 x | Sameasatore
Surbace water f X
Sutlace walyl Progect No. 750L10 Tauk
LT waler 6 ‘ 4 .lm.' -
Surface waler 3 | % QLUEs
SUSPECTED CONSTIIANTS SAMTLE RUTUNTION TIME FRISERVATIVES (1111C1 - 0oD
LNy 12500
RELINQUISHED BBY (Signwune) ﬂ PRINEG NAMECOMPANY l DATIIIME REUHIVED BY [ Sagratare | VIENTNAME COMPANY
Svan_Shee| 17 —
Shillwader Sciences 1500 =
RECEIVEDATLABBY: ) . ——— [oaremse. =) /3 /i CONDITIONSCOMMENTS: /4 §F 7 o.2)
f-tt - J

‘ SITEPIED WY

D“:m) l}.;i\i;—D

ues [ ormer

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

CALIFORNIA LABORATORY SERVICES

Page 2 of 3 OT2LT 30
Stillwaler Sciences Project: SMLUD In sitn, Hec-T, & Chenuisiry Moniloring
15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 U5 Work Chrder #: 1700574
Berkeley, CA S4T08 Progect Manager: Main Sizger ocs
Microbiolegical Farameters by APHA Standard Methods
Hepting
Analvie Rezailt Linmt Lt [Hlutien Hatch A rsatyaal Bdethn] Faikes
BACT-UV R (17057400 barface Water  Sampled: 071307 1810 Recebved: 013717 14:59
E. Call 252 L WIFMO0D | 1705125 N 04T SMOIIE
ml
Feeal Coliforms Eid 1.3 - 1705124 - nvIE1T 569121
BACA-UV R (1TLOST4-02) Surlace Waler  Sampled: BT13/0T 1830 Hecdved: UT13717 14:59
E. Caoll 120 Lk WM I 1705125 o737 07417 SMAI2E
ml
Fecal ColiForms 1 L3 - 1705124 L nTIRLT o Ll
BAUIEUY R (170057400 Sburface Water  Sampled: 07713/07 150 Heeeived: D137 14:59
E. Call jE] LIy WPRIGD 1 1705125 oTacT [y EY SMIIIE
ml
Fecal Collformis 4.5 [ - 1705124 L 0TI SM 0121
BAUS=GUR {1TG05T4=04) Surlace Water  Samplod: #7117 11220 Recebved: 0137017 14259
E. Call 51 L MPNI0D 1 1705225 071317 [ i SHAI2A
ml
Fecal Califomes =1.H 1.4 ’ I S22 . W1a7 5 R
BAC:11<IR (1TGEU574-05) Surlace Water  Sampled: 0013/07 12:50 Heeshved: DT7E3/7 14259
E. Call e L MPNI0D 1 1705125 A EN b [ i SMOII23
ml
Fecal Coliforms | k] 1.3 - 1705124 - nvIE1T 569121
BACSUVR (1TGOST4-00) Surlace Waler  Sampled: 07713/17 12:50 Hecddved: UT13717 14:59
E. Call 471 L WIFMO0D | 1705125 N 04T SMOIIE
ml
Fecal ColiForms ™ L3 - 1705124 L nTIRLT o Ll
BAUS=LUR { 1TLOST4=07) Surlace Water  Samplod: #7117 11250 Hecebved: DWI37T 14:59
E. Call h¥ (] L RFMOIGD 1 1705135 oA [ N i SMAIIE
ml
Fezal Calitames <1.H [ ' 17522 L a7 SM 0121
CA DOHE ELAP AccreditionPepistration Number 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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CALIFORNIA LABORATORY SERVICES

Page 3 of 3

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

20T 130

Stillwater 5

CRACES Project: SMLUD In stn, Hec- |, & Chenustry Monilonng

15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 U5 Work Chrder #: 1700574
Berkeley, UA 54 T08 Projgect Manager: Main Sieger LN L
Motes and Delinitions

El-4 <Y

DET Analyte DETECTED

MDD Analyie NOT DETECTED 1 o shorve e reporting lisil Gor metbod deteclion il when specified)

HE Mol Rl

dry Sample realls ceporied on o dry weightl e

EPLy Belative Percenl Dhierence

CA DOHE ELAP AccreditionPepistration Number 1233

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July 26, 2007 CLS Work Order # 1TGORTL
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 07/ 1% 17 15:13.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CaA DOHS ELAP AccredimtionBegistraton number 1233

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

(CALIFORNIA JABORATORY §ERVICES CHAINOFCUSTODY  CLS ID.NO. ao s\ (Lol 1)
Report To: e oo pid ANALYSIS REQUESTED | grorsackin
Stillwater Sciences Destinalion Laboratory - m E O
2855 Telegraph Ave. Suite 400 Rt Comone g EDFREPORT  YES xo
Berkeley, CA 94705 E CLS (916) 638-7301 ? GLOBAL D,
e 3249 Fitzgerald Road . g
Maia Singer maia@stillwatersci.com :s",::" Cordova, CA 5
Project Name - californiala ; FIELD CONDITIONS.
SMUD In situ, Bac-T, & Chemistry Monitoring itz
Rk O orner =
Job Deseripton 3
Mosstor seasonal bactonia levels in UARP reaches.
Sito Location UARP TURNAROUND SPECIAL
TIME IN DAYS INSTRUCTIONS
SAMPLE FIELD CONTAINER
DATE, | TRME IDENTIFICATION . x| o | o | Y 1)2(3] s
/11900 | BAC~ (5- ScR Surface water 6 [ x X X
iy fi7|w:50] RAC <14~ BCR Sorface weier 6% =~
itfiz[12:35 | BAc ~13 - I#R Surfacs wakit 6 X X X
7/1g/12]3:35 | RAC (2 - THR e 6% X x
Surface water 6 X
Surfiee wakr 6 X
Surface waser 6 x | INVOICETU:
Surface waser 6 X | Stllwine Scicaces
Surlace waer 6 X | Same mabove
Surface water 6 x
Surface water 6 x | Project No. 75010 Task
21w.02
Surface water 6 X | ouores
SUSPECTED CONSTITUENTS SAMPLE RETENTION TIME | PRESERVATIVES (DHICL ()= COLD
(HNG;  {4)= H2SO4
RELINOUISHED BY (Signswrc} PRINT NAMESCOMPANY DATE/ TIME RECEIVED BY (Signaterc) PRINT NAMECOMPANY
73 Q ] _Even Steel /a4 17
L 7K o Lo B Sciences 1512
RECEIVED AT LAB BY: {{u )N | varemme: \q -] (612 { cosmmonscomments: () -0~
SHIPPED BY: [ dmzx E]/urs O orner AIR BILL #
] 7
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

AT 13:34

Stillwaler Sciences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Project: SMUD In s, Bec-T, & Chemisary Mongorning
T2010 Tosk (HHLO2 CLS Wark (hrder ¥

Project Manager: Main Sisger COC s

Praject Mumber

L ITGIETL

Microbiological Parameters by AFPHA Standard Methods

Hepting
Azalylc Rezailt Linmt Lt [Hlutien Hatch Prequnal A realy il Bdethn] Faikes

BAC15-5CH {ITCETI-U1) Serfece Walter  Sampled: §7/19077 0908 Keeclved: 071917 15:13
E. Call 1nLe 10 KPNIH 1 1705198 AT aT2nT SMOIIE

ml
Feeal Coliforms amn 15 - 1705397 aTiET OT2EIT 59221
HAC-14-BCH {ITLIETI-02) Swrface Wader  Sampled: #8TI%17T 1050 Heeclved: 070917 15:13
E. Coll Lu 10 WPNGD 1 1705198 oTis1T L iy SMOI23

ml
Feeal Calitames <18 1% ' LTH5307  pTaelT o7 5. ]|
BAU13-DHH (ITLANTE-) Sarfece Water  Sampled: 071917 1235 Recelved: 8T/1917 15:13
E.Cali =1 10 BPALIG i [ e LTy T A [iple SMIIE

mlL
Feeal Collforms 45 15 Ll 1705397 aTIT [k ) M a221
BAC1Z:IHH (ITCAETE-04) Sarfece Water  Sampled: 0771917 1535 Recelved: 8T/19%17 15:13
E. Coli =] 1.0 WP 1 ITH53 nTaT [l SN2

ml
Fecal Califams =18 15 d [ Ex L (A oz =8 b |

CA DOHE ELAP AccreditatsonRegistration Number [ 231

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

March 2018
Draft Water Quality Monitoring Report
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 7267 1334
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Yark Chrder #: 170071
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Definitions

HT-4a =14
BT-4 |
LET Analyte DETECTED
L] Analyte MOT DETECTED al or abere the repoding liral for metbid delection Bmil when specifed)
MR Mol Rispatiad
ilry Sample realls eeporied om o dry weight b
RPD Relative Parnl Dillznmce
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
H-38 March 2018
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

July 27,2007 CLS Work Order # 17G0922
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on 07/ 20017 14:50.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CaA SWERCE ELAP Accredimtion/Begistration number 1253

Quality Monitoring Report
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

(CALIFORNIA | ABORATORY §ERVICES CHAINOFCUSTODY  cLSID.No,_{T]@CTH2 2 i)
3 et Jib Number
Report To: it s ANALYSIS REQUESTED | (uimwa win
Stillwitter Scwences Destiaition Labaoeatary =
2855 Telegraph Ave. Suile 400 St ek g s I HIORT vis E] I
Berkeley, CA 94705 CLS (@16) 6357301 s g CHOBAL 11
T 3249 Fitsgerald Roud = :
Maia Singer maiag@stillwatersei.com kol o z
| Froject Name 5 l-', roatak E ? i DHELD EONDTTHONS:
SMUD In situ, Bac-T. & Chemistry Moniloring bt s 5 ]
Sampiest By = o |
O oruer e
Jol Desergion ﬁ =
nnime saavoail bactcra kevels in AR resches o«
S Locaios UARP TURNAHOUND  SPECIAL
- | TIMEINDAVS  INSTRUCTIONS
" . SAMPLE FIELD CONTAINER
WATE [“EME IDENTIFICATION R T R T g AENEH ]
Sfzefi7 [ (1200 | BAC- 7-GuR Surtin witee 6% X L
1h5e0 1120 [ RACs 3- uye, St wae oy ¥ % |
7/10/!'! “:go 5’.(- 5,(,‘(& Surface waice b x )'e x |
el [12:00 | BAC- (o= GCR, Sutbace waler 6% " =
7[”/" 12:30| BAC-(0- UVK Surface waice O X ¥ X
sefi112:50 | Bac- -LYR ST 6 | x X x|
7[2!/[7 13:5 | BAC-I{~TR Surface waics 6% % X | INVOICETO:
Surface waler 6 x| Suliwaer Scences
Surface wajer [ X | Semcas o
Surface waler & x
| Surface warer a x | Project Noo 750,10 Tush
| a1oie:
L Statlace wajer 6 | X | QuOes
SUSPECTED CONSTITUENTS SAMPLE REVENTION TIMI PRESERVATIVES (1) HITL =0 n
123 HINGS. (4 H2SIM
REDIRQUISHD 3Y (\»gny,u’r\r: PRINT NAMICOMYANY ] OATE IIVE RECTIVERHY | Sapnanure | PIENT SAME L UMITANY
O gf U 7 | Eyon Yted Tl (17
Lo A [, S 1449
recEvenarianey: (070 L O Leamane: ) 5 0 ) (4SE conmmonstonsieys: [
o dicid S22 O1IER AR BILLA

Ceenux [0 ues b e |
e 7,

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

CALIFORNIA LABORATORY SERVICES

Page 2 of 3

AR2WLT kDT

Stillwaler Sciences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Project: AWMU In situ, Bee-T, & Chemisary Mongoring

Praject Mumber: T30010 Tosk 011HL02
Project Monager: Main Sisger

UL Yark Chrder & 1700822

LN L

Microbiological Parameters by AFPHA Standard Methods

Hepting

Azalyic Rezailt Linmt Lt [Hlutien Hatch A rsatyaal Bdethn] Faikes

BACT-UVR (1TGEOYIT-00) Sarface Water  Samupled: URZOOLT D00 Becelved: D720 7 14:-50

E. Cali =] 10 WP 1 1 5442 [T e Y ) SMOIIE
mlL

Feeal Coliforms o 15 - 1705440 o717 ITINILT M anl

HACA-UV R (ITLOY22-02) Surlace Water  Sanspled: ORZIAT D230 Becelved: G200 7 14:50

E. Cali =1 10 MPALOG 1 175442 T T L7 SMO23
mlL

Fecal Coliforms b2 | 1% . 1705440 07217 0T2NT 810221

BAUSGUR {1TL0922-05) Surlace Waler  Sampled: U702007 1150 Heecived: 1721617 14:50

E.Cali =] 10 MFNLDG 1 | T4 07T it Ry b SMOIIE
mlL

Fegal Colifomes =18 1% ! 1740 Tl o7 S8 0221

BAUG=0CR {17092 2-04) Surlace Waler  Sampled: 072017 12:10 Reecived: 07720607 14:50

E. Call 4 L0 MPNIGD 1 1705441 077217 0T2NT M3
ml

Fecal Coliforms (£] 1% . 1705440 [ b 4TANLT 534 9221

BACIEUY R (1TGURIT-05) burface Water  Sampled: UT/ZWT 1230 Becelved: UTZN007T 14:58

E. Cali =1 10 WP 1 | TiE442 07217 i Y ) SMOIIE
mlL

Fecal Coliforms =18 15 ’ |40 Tl o7 a2

HACSUVR (1TGOYI2-06) Surlace Water  Sanspled: ONZO0T 12250 Becelved: 0TV200 7 14:50

E. Call L 10 MPNOD 1 1705442 [ b 02T SMO23
ml

Fecal Coliforms 45 1% . 1705440 07217 0T2NT 810221

BAU11-JH {1 TL8N22-07) Surtece Water  Sampled: 872017 13015 Heecived: 72007 14:50

E. Coll w7 L0 MPN 1 1705442 [ b aT2NLT WP
ml

Fecal Collforms 350 1% ' 1705440 [ b kY ) S8 0221

CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510

March 2018
Draft Water Quality Monitoring Report
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 O72WLT LT
Stillwaler Scences Project: SMUD In sizn, Hee-T, & Chemisey Monioring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS YWark Chrder #: 1760922
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Definitions

HT-4a =14
BT-4 |
LET Analyte DETECTED
L] Analyte MOT DETECTED al or abere the repoding liral for metbid delection Bmil when specifed)
MR Mol Rispatiad
ilry Sample realls eeporied om o dry weight b
RPD Relative Parnl Dillznmce
CA DOHE ELAP AccreditatsonRegistration Number [ 231
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

August 30,2017 CLS Work Order # 1TH1049
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (823/17 11:08.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

i
\7#5:
James Liang, Ph.D.

Laboratory Director

CA SWRCE ELAP Accreditation/®egistration mumber 1233

March 2018 H-43
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

ARGIFLT L

Stillwaler Scences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Project: SMULD In s, Hec- 1, & Chemisary Momngorning
Praject Mumber: T30010 Tosk 011HL02 CL5 Wark Urder #: 1THI04Y
Project Manager: Main Sisger COC

Microhiological Parameters by APHA Standard Methods

Amlyie

Eeporimy
Resull L Lirmit

Units  Dalulion Bakck Prepanc Amalyecd Methad Nirles

BAC1HL{ITHII49-01 ) Surlaee Yy aler

Sampled: 217 07:20 Heecived: 0823717 11:0H

E Calk 355 1k 14 MEN10 1 1T0EETR DR SRIA7 EhF213
sl

Fezal Coldorms k1] 1.4 1.E . 4 1TOEETR GRILT SRIRIT S F211

BAC2HL{PTHIO4Y9-UT) Surleee YWater  Sampled: 08723007 07:40 Reecived: 0823717 11:0H

E Calk 41 LIk 10 MPN0 1 1T0ERT ORIV RIA7 A3
ml

Feeal Collorms 1% 1.5 1L.E " . 1T0EETR OEIVIT SRIANT Skl 5221

BACLL { ITHIS05) Surfece Waler  Sampled: 882517 GH:48 Reecheed: 8823107 101:08

- Cali 20 1.0 14 WP/ I 1T ORZVIT SRAT L8 ok |
ml.

Feeal Collorms 20 1.5 1LE L . 1T0EE TR QRALLT ORIRN7 Sk 5211

BAC=-LL  ITHIMR-04) Surfece Waler  Samplod: S8 IR17 90 Keeehved: 882007 11008

k- Cali 1L I.1p 14 MPN0 | 1T0EETR OR2VIT SR247 EMA213
ml

Fezal Collorms 40 1.5 1LE b ' 1T0EEThH aRIVT SRINT SM 211

CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

ARGIT Lk

Stillwaler Sciences Project: AWMU In situ, Bee-T, & Chemisary Mongoring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Yark Chrder #: 1THIMS
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Defindtiems

DET Azalyie DETECTED

el Azalyre WOT DETECTED & o abuve the reportng limi (or methd detection limit wbes specafisd)
HR heol Pl puosriid

diry Sammple prwells reposted on e dey wegaht basi

RPN Relabrve Percest DhifTercece

This is a “M DL 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.
CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
March 2018 H-45
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

(CALIFORNIA JABORATORY §ERVICES CHAIN OF CUSTODY (LS ID.NO./ 21047 (Lof_{)
y e Clien) Job Niumber DTy |
Report To: 250,10 Task D100.83 ANALYSIES REQUESTED o rpackes
Stillwater Sciences Destimtion [aborairy m B O
| 2855 Telegsaph Ave. Suite 400 AACRAONY 4 EAYREEAT o e
| Borkuley, CA 4705 EI('LS [916) 6387301 2 GLONAL D
! 3249 Fitagerald Roud g
[eaper Mumager : * S a
Mais Singer muisgosillwatersei com 5;.’,"‘1," L £
Fropeer Naoe "mn.c'l.li-l‘o Flalal doi % T < FIELD CONDITIONS
SMUD In situ, Buc-T, & Chemistry Monitoring g = )
Niergin) By
[ ormer =
Job Dandvipion 5
Man dor scnsanpl bactersa Tese b s UART oches. w
Site: boestion UARP TURNAROUSD  SPECIAL
1 TIMEIN BAYS T |
2 SAMPLE FIELD CONTAINER
DAARE: | DENTIFICATION w. [Tayoax | so. | we | Y] | 1E[%] 2
&lpam| 2o | Bac- (- BT Surlicy water b % w g
230 ot4o | Bec- 2~ RL ettt £ b X X
3laloetic | Bac- - LL S ot 6 [% bY x
IR m 6“4‘ = Suriace water b y N X
L Surlage water b X
Surface waice & X
Surface watir O X INVORCE T
Surfawe water o x| Sillwater Scienees
Surface watet & x| Sameasatove |
Sutface wuter O | X
Surfuce waler 6 x| Peoject No. 15008 Tak |
010002
Surfoce water 6 X OUOTEY
SUSPECTED CONSTITUENTS SAMPLE RETENTION FIME PRESERVATIVES (1) 161 1= COLD
" 23000 (A= 150
| RELINOISHET) Y 1S gnatinc) /.’ FRINT KAMECOMPARY DATI/TIMI: WECEIVERBY iSigratore) PRINT NAME-COMPANY
- . - — ——
&% Stilbpates Scietves 8/23 /13

/ - D M 2 Voo [ I |
Rhcewvenaviassy: | 7 R T (TS0 o -, [0 00| conmmosscommmNts: ()

SIERED Y l COwnex O ws O omoek AIR BILL #
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

September 07, 2017 CLS Work Order # 1THI1335
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (830017 10043
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CA SWRCE ELAP Accreditation/®egistration mumber 1233

Quality Monitoring Report

H-47



CALIFORNIA LABORATORY SERVICES

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

VLT 13:21

Stillwaler Scences
538 Telegraph Ave., Sanie 400
Berkeley, UA 54708

Project

Praject Mumber

SMLUD In sizu, Bec-T, & Chemisay Mos@oring
T2010 Tosk (HHLO2
Progect Monager: Main Sisger

UL Yark Chrder & 1THI335
LN L

Microhiological Parameters by APHA Standard Methods

Eeporimy

Al Resuh DAL Lirnit Units  Dlulion Bk Preprancd Analyaed Methed Mares
BAC1-H1 {ITHI335-01) Surlace YWater  Sampled: 083017 8500 Revcived: I8301T 1045
- Coli a1 1.0 14 MPN/10 | 1T0E5%1 ORI T SRIT Lo e |

sl
Feeal Coldfarms 40 1.4 1.E . 4 1 TEEER GREVLT ee? S F211
BACQHL{ITHII3S-UL) Surleee YWater  Sampled: 083017 87:30 Heecived: 0330V1T 143
- Cali L 1.0 14 MPN/10 | 1708541 ORI T SRINNT EAR213

ml
Fecal Califonms 1.8 1.5 1.E - . ITniRs ORI T [ TR g Skl 5221
BACLL { ITHIIEO5) Surfece Waler  Sampled: 883017 GH:20 Reecheed: 883807 10:43
E. Cobi =j 1.0 14 BPRIGD I e L1 ORI T O80T 213

ml
Fecal Colifonms 1.8 1.5 1.8 2 . ISR ORI T [ T g Sk 5211
BAC=-LL  ITHI3E504) Surfece Waler  Samplod: 825017 0840 Keeelhved: SE017 10043
E. Codi =] 1.0 14 BPRMIE 1 ITnsal ORI T n8EIT hiR213

ml
Fecal Colifammns 1.8 1.4 1.8 ' ' IMREEE  GRAIIT LT Sh 9221

CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
March 2018
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

ARURLT 13:21

Stillwaler Sciences Project: AWMU In situ, Bee-T, & Chemisary Mongoring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 CLS Yark Chrder #: 1THI333
Berkeley, U G4708 Progect Maonager: Main Sisger ocs

Motes and Defindtiems

HE-da =14

HI-4 =l

DET Azglyle DETECTED

] Azslyte NOT DETECTED al ox above the reporng limi (o methsd detection limil whes specaficd)
Wi Mt Fizporad

dry Sarnple rewells ropreted on s ey wesahi basis

RPDy Relabrve Percest Differcee

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

MDL.
CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
March 2018 H-49

Draft Water Quality Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

¥ = 2
CALIFORNIA [ABORATORY GERVICES CHAIN OF CUSTODY  CLSID.NO.__| BRME Je ( Lor \
Clicnt Job Numbi =
Regort To: 75:3: Task 010002 ANALYSIS “LQL&T i | um TRACKER
Stillwater Sciences Destination Labaeaiary m [
| 2835 Telegraph Ave. Suite 400 Renchoe Cardava g BOF LEVORT YES O ~
| Berkeley, CA 94705 LT_I CLS (916) 5387301 o Gronal i
i 3249 Fitzgesalu Road £
| Piojec Maaogss ~ = |
| sl . Kancho Cordova, CA p |
Maia Sin watersel.con : ¢ = 3 |
Projust Nameo A, Qi.'::lgrornhlahmn {51 2 | FELD TN DI TIONS:
SMUD In situ, Bac-T, & Chemistry Monitoring " 3
Sampled Hy §
O oruer =5
Job Beseogiuxs ﬁ
| Mutitoe seasaal bacenia ievels in UARP revchec L [
. g o
s TURNAROUND  SPECIAL
i TIMEINDAYS  INSTRUCTIONS |
- il i -
g [ree— SAMPLE VLD | CONTAINER [E==Sm |
RATE | "TRE IDENTIFICATION . MATRIX NO. wee | Y N B R ‘
B, CcReo|  Bac-1~B&1 Surtace water 6| % S X |
ﬂh__ﬁht' L2 —R| Surlhar witer 6 |Ne! X X
487, Bha - (L Surface water 6 |~ N X |
& (5 hjm & N Surface water [ X X
Surface water 6 | x
Surface warer 6 X
Surface watet b x INVOICE TC:
Susfave water 0 x| Btillwesesr Scleaces
Surface water 6 x  Nmearabove
Sueface watet @ X
Surfuce wuler O % Jroject No, 73000 Task
| 0E0002
L Surface wales & | | | x | ouotes [
SUSFECTED CONSTITUENTS SAMPLE RETENTION TIME PRESERVATIVES (1) HCL @ =Con |
FLHNG, (4= 12504
RELINQUISHED BY {Signaure) PRINT NAMECOMPANY DATITIME RECEIVED A {Signai o) PRINT NAMECOMPANY |
4 |
Enle e L Esty De Silia. 8(ze/17 ] ;
lo Lt 3 " .1
RECEIVED AT LAB BY( Yy~ % DATETME &30 1 coxprronscommests: [/ f f
e e P (a3 o
[ EIe Omoex " O ves 0O omier AIRBILL ¥ —
H-50 March 2018

Draft Water Quality Monitoring Report



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

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

3249 Flizgerald Bead Haneho Cerdeva, C4 95742

September 13, 2017 CLS Work Order #: 1TI0155
COC #:

Maia Singer

Stillwater Sciences

235 Telegraph Awve., Suite 400
Herkeley, CA 94705

Project Mame: SMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (800617 11:24.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amnalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CA SWRCH ELAF Accreditation/Registration number 1233

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

CALIFORNIA LABORATORY SERVICES

HCL3T DL

Stillwaler Scences Project: SMLUD In stn, Hec- |, & Chenustry Monilonng
CLS York Order &: 1TIRIES

15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102
Berkeley, CA 94708 Project Manager: Main Sisger mCs

Microbiological Parameters by APHA Standard Methods

Eeporimy
Asslye Rezaiht LR Limit ~ Units  Dulion Halck Prepansd Aulyzed ethad Noles

BAC=LLL (170005581 ) Surface Waler  Sampled: U917 059:21  Recebved: 000617 11:24

E. Codi =] 1.0x 14 BPRIGD I 1TnThl 0e T [ TR LA R |
mil
Fecal Coliforms =18 1.4 1.8 . . 1M TSS Q61T T T S 9211

BACQHL {ETIRESS=0T ) Surlace Water  Sampled: 05900617 UE:200 Keceived: 1908617 11:14

E Cali f 1] 1.0 14 MPR/00 1 170871 061 T L orll 3213
=l

Fecal Califonms E ] 1.5 1.E - . I TS 0e T T Skl 5221

BAC-L-BL{UTE5-08) Surface Water  Sampled: #0617 08:41  Recclved: 198817 11:24

- Call 53 1.0 14 RAPK/ 1 I 170871 L il Lo Eepl) el 213
ml

Feeal Collorms 4.0 1.5 1LE 1T0ETES [T el LRt Sk 5211

BAC-ELLOTINS5-404) Surface Waler  hempled: I98E1T #9002 Hecebved: 090607 11:24

E. Codi =] 1.0 14 BPRMIE 1 1TnThl WOR T LI TR B hiR213
ml

Fezal Coldarms 25 1.4 1L.E - ' 1706755 061 T Lol M a2l
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

130T 1149
Stillwaier Sciences Project: SMLUD In s, Bec-T, & Chensisiry Maonitoring
15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 CL% York Urder & 1TINISE
Berkeley, CA S4T08 Progect Manager: Main Sizger ocs
Motes and Delinitions
AT-4a =1.4
BT+ =i
DET Acalyle DETECTED
] Auzalyte NOT DETECTED al tx sibane the peporting limat (or methid detcetios limil whes specfisd)
~R net Rizpuortial
dry Sanpls rewells repisted im w iy wisght basks
RED» Rekitve Perceat Diffnence
This is a “M DL Report™, thus if the report denotes an “ND™ for a particular
analyte, it should be noted that the analyvie was not detected at or above the
MDL.
CASWRCE ELAPAccreditaon/Begistration Mumbser [ 233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

(CALIFORNIA LABORAmRY S ERVICES CHAIN OF CUSTODY CLSID.NO.__[3Z /55 Vo)

Cliern Job Namber
TR0 Tausk 011002
Dentination Lalworalioty
Rancho Conkiva

ANALYSIS REQUESTED i ayuarkin

m
P l VI REPOR VN E 0w

Report To:

Stillwater Sciences

2833 Telegraph Ave. Suite 400 &

| Berkeley, CA 94705 E’(TLS (316) 6I8-7301 g GLOHALTD
s - 3249 Fitzgeratd Roid
l;;{’:“ M%M' B TS O s o Risncho Cardova, CA §

. Maa Singer muiaw SCL 05742 b

Praget Name PIEEE CONDITIONS

SMUD In situ. Bae-T, & Chemisiry Monitoring

rehgge ek O ormer

winwealiforniatah com

TN EE

| Kb axerponn
Mamitor ssasonal bactena kevels jo LARE reoctes.
| St JARP TURNAROUNE  SPRCIAL
it UAR [IMEINDAYS  INSTRUCTIONS
5 " SAMPLE FIELD CONTAINEX
Rl R IDENTIFICATION n. SATRIE ool I s 1|2 ¥ 8
} B!‘_-q - Surfalx witer o K X
Bag -1 - u Surfaix witer | ¥ X
B“' - BT Surtzop water [AFd I x
%‘ 3 - LL Nutlpoe watet his v’ X
Sutfzoe water (1) X
—
Surface water [ X
Sutface wate ! f X | INVOXETD,
Durlace walcr f X Stihorle - Sewnees,
| Surface wates y f) X Sutne pd abevy
Sueface water fy X
Sutfae watet 3 x| Pres Ne 7000 Tak
Bk . ! D1 a2
T‘ Sutlace wite fy | X | puara
SUSPRUTED CONSTITURNTS T SAMPIE RGN TN TIME PRSI HVATIVES () 10C] )= (4R
BIHRO, (4 1S
RELINGUISHED BY (Sigmture) FRINT NAMECOMPASY [ DATE/TIMO RECTIVED BY (S igpacure) PRINT NAMECOMPANY
—
RECEIVED AT LAH BY: /4( (_{é {L\ l( U\ I’l, [ oareamae: 5 c [ 1. 27 ] conoronscomments: 207
RPN Oroex O um/ O orser AIR BILL#
7
/ .3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

5149 Fiizgerald Hoad Rancho Cerdeva, CA 95742

September 20, 2017 CLS Work Ovder #: 17TI0514
COC #:

Maia Singer

Stillwater Sciences

2835 Telegraph Ave., Suite 400
Berkeley, CA 94705

Project Mame: SNMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (801317 12:16.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CA SWRCE ELAP Accreditation/®egistration mumber 1233

Quality Monitoring Report
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CALIFORNIA LABORATORY SERVICES

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

(RT3

Stillwaler Scences Project: SMULD In s, Hec- 1, & Chemisary Momngorning
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 LS York Order 82 1THS14
Berkeley, CA G476 Project Manager: Main Sisger ocs
Microhiological Parameters by APHA Standard Methods
Eeporimy
Al Resuh DAL Lirnit Units  Dlulion Bk Prepransd Analyaed Methed Mares
BAC1-HL{ITI0S14=01 ) Surlface Water  Sampled: WERDT 85:50 Recebved: 01307 12:16
E Calk Lo 1k 14 MEN10 1 1T0ERE0 LT «uan? EhF213
sl
Fezal Coldorms 45 1.4 1.E ITERE] SUIRT? S F211
BACQHL{ETINS14=02 ) Surlfeee Water  Sampled: (1RDT 0510 Recebved: DWI30T 12:16
E. Codi =] 1.0 14 BPMIDD I e T Ui oILLT 14107 BiR213
ml
Fecal Califonms E ] 1.5 1.E - . 1Tinl [ B4 Skl 5221
BACLL  ITIRER4-05) Surface Water Sampled: #1017 09030 Reecived: LT 1216
E. Cobi =j 1.0 14 BPRIGD I et Ui MW7 1407 213
mil
Fecal Colifonms =1 .8 1.5 1.8 2 . 1Tl &1 T Sk 5211
BAC=-LL 1T 4-04) Surface Water Sampled: #1317 IR0 Keecived: I1ER1T 12:16
E. Codi =] 1.0 14 BPRMIE 1 e i e BT 01417 hiR213
ml
Feeal Coliforms =14 1.4 1.8 " . 1Mo &1 T |
CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

ARV T 1320

Stillwaler Sciences Project: AWMU In situ, Bee-T, & Chemisary Mongoring
1534 Telegrph Ave., Saiie 400 Praject Mumber: T30010 Tosk 011HL02 LS York Order 82 1THS14
Berkeley, U G4708 Progect Maonager: Main Sisger LN L

Motes and Defindtiems

HE-da =14

HI-4 =l

DET Azglyle DETECTED

] Azslyte NOT DETECTED al ox above the reporng limi (o methsd detection limil whes specaficd)
Wi Mt Fizporad

dry Sarnple rewells ropreted on s ey wesahi basis

RPDy Relabrve Percest Differcee

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

MDL.
CASWRCE ELAP Accreditation’Regisiration Nember 1233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALXFORNIA b«BORAmRY SERVICES CHAIN OF CUSTODY cLs Ip, No._ A NOS I

(Mot b

Re To: Client §ob Number TS Y
RepartXo: 501k $10098 | | anavysis REQUESTED | oo s
Stillwater Sciences Destinattion Lahatatary m E
2855 Telegraph Ave. Suite 400 P g UBERKPORT ves 0w
Berkeley, CA 94705 CLS (915 6387301 = GLOBAL 11
e s bgenidion | B || JE
| Maia Singer muiagostilwaterset.com .,2-, 42 ey B g
[Pt Nawne wm;ml;fomiuhh o o < MR CERDITIONS
SMUD In situ, Bue-T, & Chemisiry Monitering > : m
| Samplad By 4 g i
‘ ] omer =
| Kb Dasceigrion -
| Mo sensanil Bacicra feve b i UARP reaches e
sie toestion IARP TURNAROUSD  SPECIAL
TIMEINDAYS  INSTRUCTIONS
B R SAMPLE FIELD CONTAINER
DATE: || TRME IBENTIFICATION . kx| v | oo | Y] | V|F|y) 8
1;3 'Hlcese BRe- \- B Sattace wale: h|x % X
qy}‘,zr{ nBie ghc_,z - B( Sarface wster & 5( e, X
s l} ojm ﬂb‘lf u‘ Surlice waes 6 x Y x
q,mln weo | Bhe- Y- 1L Galbfniuininid 6 [% X
$ b | Surface watcr O X
Surlace water H x |
Surface waser o x| INVOICE |
|
Surfsce wator O x| SiflwaserSove nee
Sutfave water & X | Sameus abowy
Ratlate water 6 x
Surfate water ' x Projeet No. 756.18 Task |
LI
Burldce watce 6 X QUOTEN
NUSPECTED CONSTITURNTS NAMPLE REF= N TI0N TIME, PRUSTRVATIVES (11 10F h-cuin
UNG, )= SOl
RETNOUISIELD BY (Signtarel 4" . PRIN l_l&.\" vlﬁml'r\k\ DATE M RECTIVED BY (Sypostue) PRINT NAMEAOMPANY
_kesrn peaTen | AT T L 5 ,113{ 17
i3 2<$ 4 oy 4 = }'E— &u 1
RECEIVED AT LAB BY; 7 1| [A \ Q_ ) S I oAt S 4[] (21( CONDITIONS COMMENTS! 5 0
= 7
SHIPPED BY: I ‘3 venex O ues ’ O e AIRBILL#
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

March 2018
Draft Water

CALIFORNIA LABORATORY SERVICES

3249 Flizgerald Bead Haneho Cerdeva, C4 95742

September 27, 2017 CLS Work Order #: 1TI0R30
COC #:

Maia Singer

Stillwater Sciences

235 Telegraph Awve., Suite 400
Herkeley, CA 94705

Project Mame: SMUD In situ, Bac-T, &
Chemistry Monitoring

Enclosed are the results of analyvses for samples received by the laboratory on (8020017 12:15.
Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. | certity that the results are in compliance both technically and for completeness.

Amnalytical results are attached to this letter. Please call it we can provide additional assistance.

Sincerely,

= Fe

James Liang, Ph.D.
Laboratory Director

CA SWRCH ELAF Accreditation/Registration number 1233

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

CALIFORNIA LABORATORY SERVICES

2T 13001

Stillwaler Scences Project: SMLUD In stn, Hec- |, & Chenustry Monilonng
CLS York Order &: 1738

15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102
Berkeley, CA 94708 Project Manager: Main Sisger mCs

Microbiological Parameters by APHA Standard Methods

Eeporimy
Asslye Rezaiht LR Limit ~ Units  Dulion Halck Prepansd Aulyzed ethad Noles

BAC=ELL (1705000 ) Surface Water  Sampled: I9201T 059:55  Recelved: IW2IKIT 12215

E. Coli =] 1.0k 140 BPRIBD 1 TS 02T [ B e LA R ]
mil

Fecal Coliforms =18 1.4 1.8 . . IMTITT O3 T [k B Sk E211

BACLL 171085000} Surface Water  Sampled: 092017 8915 Hecebved: DW2INIT 12215

E Cali 51 1.0 14 MPR/00 1 1707175 [t T il LA R 3213
=l

Feeal Collorms nE 1.5 1L.E " . 1T 0T 02307 Skl 5221

BAC2-BL{UME30-08) Surface Water  Sampled: #5017 08:12  Recclved: 192817 12:15

E. Cob =1 1.0 1.0 BPMIDD I TS LT T L8 ok |
ml

Fecal Colifonms =1 .8 1.5 1.8 2 . IMFTT [t el 21T Sk 5211

BAC-1-BL (T3 0-04) Surface Waler  Samplod: #0017 0840 Reccived: 92017 12:15

E- Cali Lo 1.0k 14 MPR00 1 1707175 [T LA R i 213
=l

Feeal Coliforms =18 1.4 18 ] . 17T P 2117 oh 9211

CASWRCE ELAPAccreditaon/Begistration Mumbser [ 233

3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

RT3

Stillwaler Sciences Project: SMLUD In sitn, Hec-T, & Chenuisiry Moniloring
15584 Telegraph dAve, Suite #00 Praject Mumber: T2010 Task (1 (iR102 CLS York Urder & 1THE38
Berkeley, CA 94704 Progect Maonager: Main Sisger ocs

Motes and Defindtiems

HE-4a =14

BI4 =1

DET Azglyle DETECTED

] Huzalyte NOT DETECTED al am abave the reporting linst for metbod delectios limil whes specficd)
=R et Flmporad

dry Sarnple rewells ropreted on s ey wesahi basis

RPDy Relabve Percest Diffenmce

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

MDL.
CASWRCE ELAPAccreditaon/Begistration Mumbser [ 233
3249 Fitegerald Road Rancho Cordova, CA 95742 www.californialab.oom Wa-638-T301 Fax: #16-638-4510
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CALIFORNIA UBORATORY SERVICES CHAIN OF CUSTODY

[ Report To:

Chient Job Numbet
TSN Tk 000,92

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

CLS ID. NO.

"] E

8

ANALYSIS REQUESTED

GLOTRAUKER

Stillwater Seiences Destinatinn Laboatry m El O
2855 Telegraph Ave, Suite 400 B e ] g LOs eIy Ve HO
Berkeley, CA 94705 El CLS (916) 6387301 y o] HLORAK 1D
- 3249 Fuzgerald Road g
Poject Maaager S J B
Maia Singer muia@@stillwalersci.com — 5:’,‘::'" oA g Z —
Frapcr Name "w'u I;r« sk al = PILEY VONIITIONS.
SMUD In situ, Bac-T, & Chemistry Monitoring i m
Samplad Hy g
[ oreex =
Kb Dxseripaon a
Moz dor soanonad bacies e fevels i UART rexlics.
Site Locawon UARP TURNAROUSD  SFEOIAL
= 7 TIMEINDAVS  INSTRECTIONS
SAMPLE FIELD CONTAINER l
DARE: | “TImE IDENTIACATION e R T el
S04 035 | BAG- - U Surbice water A x X
*-15—\1 LIy BA-3-LL Surface waet 6 | X X
AW 04T RAC-T-BT Susface water 61X FaS N
ﬁ-u,n 0840 BA -1~ 81 Surface water 6 | < - x
Surfaoe water o X
Surisce waies H X
Sunlec waler f X INVERCE Ty
Surfae wiler b x Stilbwacer Seienees
Surface wiler « x| Smzanihov
Nurface waler ' X
Surlace waier O x| Project No, 75000 Task
| 0102
Surfage wuer O X l QuaTEe
SUSPECTED CONSTTIVENTS SAMPEE RETENTION TIME FRUSERVATIVIS (1) 61 {11 = 00D
GyHNO. (4 112504
REINGUISHELD BY (Signu ue| PRINT NAMEA UMPARY DA M RECERVED BY [Sigauture) PRINT NAMETOMPANY
- ~ vl
brnSemmgauie | Cok Sovmamt [SKi et (e 7 16
/ r-‘ / / n f L [
recEvEpariaspy: (20T UG C Tl T ovtanve: € 200 7 [206] cCommmonsconsesTs: &
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