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1.0 Introduction

This Monitoring Program Annual Report (Report) is being submitted to the Federal
Energy Regulatory Commission (Commission) by the Sacramento Municipal Utility
District (SMUD), in accordance with State Water Resources Control Board (SWRCB)
Condition 8 of the 401 Water Quality Certification and U.S. Forest Service (USFS) 4(e)
Condition 31(hereafter Conditions), located in Appendices A and B, respectively, of the
Commission’s Order Issuing New License (License). SWRCB 401Condition 8 states:

The Licensee shall prepare an annual report that fully describes the monitoring efforts of
the previous calendar year, including the data collected and analysis of that data. The
report shall be filed with the Commission by June 30 of each year for the preceding
year. USFS, CDFW, USFWS, and the State Water Board shall have at least 30 days to
review and comment on the draft report prior to filing with the Commission. The
Licensee shall provide copies of the final annual report to USFS, CDFW, USFWS, and
the Deputy Director.

And, USFS 4(e) Condition 31 states:

The licensee shall file with FERC by June 30 of each year an annual report fully
describing the monitoring efforts of the previous calendar year. FS, CDFG, FWS, and
SWRCB shall have at least 30 days to review and comment on the draft report prior to
filing with FERC. The licensee shall provide copies of the annual report to FS, CDFG,
FWS, and SWRCB.

Additionally, SWRCB Condition 10 requires SMUD to include a summary of the efforts
made to pass large woody debris at several Project reservoirs in the Annual Monitoring
Report.

SWRCB 401Condition 10 states:

The Licensee shall ensure that mobile instream large woody debris continues
downstream beyond Robbs Peak Reservoir Dam, Junction Reservoir Dam, Camino
Reservoir Dam, and Slab Creek Reservoir Dam. This requirement will not be in effect
when access and working conditions are dangerous or unsafe. At a minimum, all sizes
greater than both 20 centimeters wide and 12 meters in length shall be allowed to
continue downstream beyond Robbs Peak Reservoir Dam, Junction Reservoir Dam,
Camino Reservoir Dam, and Slab Creek Reservoir Dam. Smaller sizes are also allowed
but are not required to be moved beyond these dams. To demonstrate compliance with
this condition, the Licensee shall include in the annual monitoring report that is required
in Condition 8 (Monitoring Program) a summary of the efforts made during the year to
pass large woody debris below the dams.

Sacramento Municipal Utility District
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Furthermore, Article 401(b) of the License requires SMUD to file the Annual Report with
the Commission, along with any comments received by the Agencies during the review
period, by June 30" of each year.

Finally, the preface to the Conditions states that:

For purposes of the ecological resources adaptive management program, each year is
defined on a calendar year basis (i.e., January through December). This Monitoring
Program covers monitoring to be conducted during all years until a new license is
issued. Where years are specified, Year 1 is the first year during which all initial
minimum streamflows required by the license are implemented by May 1.

All minimum streamflows required by the License were implemented in October 2014;
therefore Year 1 as it pertains to the Monitoring Program was 2015. As such, only a few
Plans required under the Conditions were approved and implemented in 2015. Of those,
several were assigned specific reporting requirements and deadlines in lieu of this
Report in the Commission’s Order approving the Plan. These are noted in the summary
presented in Section 2.0. For background, the 2015 water year type was classified as
Critically Dry.

2.0 Monitoring Program Conditions

The following is a summary of the status of SMUD’s resource Monitoring Program as
described in the USFS 4(e) Condition 31 which also encompasses all those measures
listed in SWRCB'’s 401 Condition 8.

2.1 Fish Populations
This Plan is still in development and is required to be filed with the
Commission by November 23, 2016. However, the hardhead monitoring
component is required to be implemented prior to this date (August —
September 2016); as such a separate Plan has been developed for this
resource and will be filed with the Commission following final agency
approval . The first monitoring effort for the trout component of the Plan is
not required until 2019.

2.2 Aquatic Macroinvertebrates
This Plan is still in development and is required to be filed with the
Commission by November 23, 2016. The first monitoring effort is not
required until 2019.

2.3 Amphibian and Aquatic Reptile Monitoring Plan
This Plan was approved by the Commission on May 19, 2016. Monitoring
activities initiated in 2016. Results will be included in the 2016 Annual Report
due to the Commission by June 30, 2017.
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2.4 Mountain Yellow-legged Frog
This Plan is still in development and is required to be filed with the
Commission by November 23, 2016. The first monitoring effort is not
required until 2019.

2.5 Amphibians (Foothill Yellow-Legged Frog Flow Fluctuations)
This plan is incorporated in the Amphibian and Aquatic Reptile Monitoring
Plan mentioned in Section 2.3.

2.6 Riparian Vegetation Monitoring

2.7 This Plan is still in development and is required to be filed with the
Commission by November 23, 2016. The first monitoring effort is not
required until 2019.

2.8 Algae Species ldentification and Monitoring
Plan was approved by the Commission on December 18, 2015 and is
scheduled for implementation in 2016. Results will be included in the 2016
Annual Report due to the Commission by June 30, 2017.

2.9 Geomorphology (Sensitive Site Investigation and Mitigation Plan
Development)
This Plan was approved by the Commission on June 18, 2015 and
implementation is ongoing. The Final Report is due to the Commission by
October 1, 2016. Activities implemented in 2015 under the approved Plan

included:
e Collected water-surface elevation hydrographs during snowmelt
runoff.

e Conducted pre-test pulse flow release geomorphic and riparian
vegetation monitoring at the sensitive sites, and erosion monitoring at
the infrastructure evaluation sites with the objective of establishing
baseline conditions.

e The development of a numerical hydraulic model to inform the
maximum test pulse release volumes not expected to cause
unintended impacts downstream.

2.10 Geomorphology (Continuing Evaluation of Representative Channel
Areas)
This Plan is still in development and is required to be filed with the
Commission by November 23, 2016. The first monitoring effort is not
required until 2019.

2.11 Water Temperature

Sacramento Municipal Utility District
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Plan was approved by the Commission on September 30, 2015 and
monitoring was initiated in 2016. Results will be included in the 2016 Annual
Report due to the Commission by June 30, 2017.

2.12 Water Quality
Plan was approved by the Commission on July 9, 2015. Monitoring for in-situ
and bacterial elements was conducted in 2015 using the methods and
protocols described in the approved Plan. A Report containing the data and
analysis of that monitoring effort is attached in Appendix A.

2.13 Recreation Survey
Monitoring associated with the recreation survey is described in USFS 4(e)
Condition No. 42. Survey planning and preparation is scheduled for 2019,
monitoring in 2020. Results will be included in the 2020 Annual Report due
to the Commission by June 30, 2021.

2.14 Robbs Peak Powerhouse Entrainment
This plan was approved on July 30, 2015 and monitoring is ongoing. The
Final Report is due to the Commission by May 15, 2017. Activities
implemented in 2015 under the approved Plan included:
e Fish capture and marking of trout (PIT tags) in the South Fork
Rubicon River upstream of Robbs Peak Forebay.
e Installation of PIT tag antennas arrays for entrainment monitoring.
e Development of estimate of abundance from initial fish capture effort
described above.

2.15 Bear Management
This Plan was filed with the Commission on May 21, 2015 and monitoring
was initiated in 2016. Results will be included in the 2016 Annual Report due
to the Commission by June 30, 2017.

2.16 Bald Eagle Monitoring
This Plan was approved by the Commission on July 2, 2015 and monitoring
is ongoing for the 2016 breeding season. Results will be included in the 2016
Annual Report due to the Commission by June 30, 2017.

2.17 Heritage Resource Monitoring

Monitoring and reporting associated with heritage resources is described in
the Historic Properties Management Plan (HPMP). Monitoring associated
with the HPMP was conducted in 2015 and will be included in a report(s) to
be filed with the Commission upon completion and review by appropriate
Parties. Activities implemented in 2015 under the approved Plan included:

e SMUD worked with an archeological contractor to develop a workplan

to implement the HPMP.
¢ In consultation with the ENF and tribes, the workplan was approved.
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e SMUD decided to evaluate as many sites as possible to reduce future
monitoring obligations.

e 81 sites were monitored or evaluated in 2015.

e 5 separate reports are being prepared to document the results based
on where the sites are located and whether they were monitored or
evaluated.

e Draft reports will be circulated to appropriate Parties.

2.18 Reservoir Levels Evaluation
Monitoring associated with lake levels is described in USFS 4(e) Condition
No. 49, and SWRCB 401 Condition 5. Five year results will be included in
the 2018 Annual Report due to the Commission by June 30, 2019.

2.19 Review of Recreation Developments
Monitoring associated with the review of recreation developments is
described in USFS Condition No. 44. Survey planning and preparation is
scheduled for 2019, monitoring in 2020. Results will be included in the 2020
Annual Report due to the Commission by June 30, 2021.

2.20 Large Woody Debris
No large woody debris meeting the specifications described in SWRCB
Condition 10 were observed in 2015. However, in anticipation of a spill event
in February 2015, the log booms were removed at Slab Creek Reservoir,
allowing for the passage of any woody debris accumulated on the reservoir.
The log booms were restored shortly thereafter.

3.0 Frequency

The Monitoring Program covers monitoring to be conducted during all years until a new
license is issued. Table 1 describes the monitoring frequencies for the first five years of
the License. As noted, some monitoring activities have specific reporting requirements

and deadlines in lieu of this Report.

Table 1. Monitoring Program Frequency First Five Years.
2015 | 2016 | 2017 | 2018 | 2019

License Monitoring Year 1 2 3 4 5
Trout Population Monitoring X
Hardhead Population Monitoring X X X

Sacramento Municipal Utility District
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Benthic Macroinvertebrate

Amphibian and Aquatic Reptile Monitoring X X X

Mountain Yellow-legged Frog Monitoring

X | X | X | X

Riparian Vegetation Monitoring

Algae Species ldentification and Monitoring X

Geomorphology (Sensitive Site Investigation
and Mitigation Plan Development)

Geomorphology (Continuing Evaluation of
Representative Channel Areas)

Water Temperature

In Situ Water Quality X

Bacteria Monitoring X

Metals bioaccumulation

X | X | X | X | X
x
X
X

Water General Chemistry

Recreation Survey X

Robbs Peak Powerhouse Entrainment X

Bear Management Monitoring

Bald Eagle Monitoring

X | X | X | X

Heritage Resource Monitoring X

Reservoir Levels Evaluation

X | X | X | X | X

Review of Recreation Developments
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Acronyms and Abbreviations

Acronym Definition
CDFW California Department of Fish and Wildlife
cm centimeter
°C degrees Celsius
FERC Federal Energy Regulatory Commission
m meter
MDL Method Detection Limit
mg/L milligram per liter
MPN Most Probable Number
MRL Method Reporting Limit
NTU Nephelometric Turbidity Unit

SFAR South Fork American River
SMUD Sacramento Municipal Utility District
S.u. standard unit of pH
SWRCB State Water Resources Control Board
UARP Upper American River Project
uS microsiemens = 107° siemens, a unit of electrical
conductance
USFS U.S. Forest Service
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1.0 INTRODUCTION AND BACKGROUND

This Water Quality Monitoring Report addresses monitoring set forth in Condition 8.J of
Appendix A of the Order Issuing New License issued by the Federal Energy Regulatory
Commission (FERC) on July 23, 2014 (FERC 2014) for the Upper American River Project
(UARP; FERC Project 2101), owned and operated by the Sacramento Municipal Utility
District (SMUD). Appendix A of the License contains the State Water Resources Control
Board (SWRCB) Water Quality Certification, which was informed by the Relicensing
Settlement Agreement article 1-5.10.

The UARP lies within El Dorado and Sacramento counties, primarily within lands of the
Eldorado National Forest. The UARP consists of three major storage reservoirs—Loon
Lake, Union Valley, and Ice House (with a combined capacity of approximately 379,000
acre-feet), eight smaller regulating or diversion reservoirs, and eight powerhouses. The
UARP has an authorized installed capacity of 637.3 megawatts (MW). The UARP also
includes recreation facilities containing over 700 campsites, five boat ramps, hiking paths,
and bicycle trails at the reservoirs.

Condition 8.J of Appendix A of the FERC license requires monitoring throughout the
duration of the license term, with sampling frequency varying by water quality constituent.
However, as described in Condition 8.J, the water quality monitoring plan may be
modified pursuant to adaptive management program needs following review of results.
Nevertheless, the sampling frequency over the first five years of the monitoring program
is dictated by Condition 8.J and will, at a minimum, include annual sampling for in situ
parameters and bacteria, and sampling for metals bioaccumulation and general chemistry
in Years 2 and 3, respectively.

This report describes the results of the first year (2015) of water quality monitoring of
basic in situ parameters and bacteria for the UARP. Results for the one-time sampling of
general chemistry and metals bioaccumulation will be reported separately.

At the completion of the first five years of monitoring, SMUD will consult with the State
Water Resources Control Board (SWRCB), Regional Water Quality Control Board
(RWQCB), California Department of Fish and Wildlife (CDFW), U.S. Forest Service
(USFS), and U.S. Bureau of Land Management (BLM) to determine if the results warrant
modifying the water quality monitoring plan.

2.0 MONITORING OBJECTIVE

The objective of the 2015 monitoring program was to perform in situ water quality and
bacteria monitoring in various reservoirs and stream reaches of the UARP, in order to

June 2016 1
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meet the objectives and rationale of the SWRCB Water Quality Certification Condition
8.J.

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

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

3.0 STUDY AREA

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

2 June 2016
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WATER QUALITY MONITORING STUDY AREA FOR SMUD UPPER AMERICAN RIVER PROJECT
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Figure 3-1. Study area for SMUD Upper American River Project in situ and bacteria monitoring.
June 2016 3

Water Quality
Monitoring Report



Sacramento Municipal Utility District M D
Upper American River Project

FERC Project No. 2101

4.0 SAMPLING FREQUENCY AND LOCATIONS

Year 1 (2015) sampling frequency for in situ water quality was consistent with summer
and fall monitoring periods designated in the Water Quality Monitoring Plan (SMUD 2015)
(Table 4-1). Since the Water Quality Monitoring Plan was not approved until mid-2015, in
situ winter and spring monitoring at all sites and Independence Day bacteria monitoring
at UARP middle elevation sites were not conducted in 2015. Consistent with the SWRCB
letter of July 15, 2015 (Appendix F), the full annual complement of required bacteria
monitoring was conducted by sampling all UARP bacteria sites during the 30-day period
surrounding Labor Day.

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

Type 2015 (Year 1) Frequency

In situ reservoir Once in fall — October or November

Once in summer — August

In situ riverine .
Once in fall - November

Bacteria 5 samples within 30 days — around Labor Day

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 (SMUD 2015), in situ monitoring occurred at 15 representative reservoir
locations (Figures 4-1 and 4-2, Table 4-2) and 19 representative stream reaches (Figures
4-1 and 4-2, Table 4-3), and bacteria sampling occurred at 15 locations (Figures 4-1 and
4-2, Table 4-4).
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Table 4-2. In situ Sampling Locations and Dates for SMUD Upper American River Project
Reservoir Sites.

SMUD 2015
Site Name Site ID Location Sample Date

R-4C R-1S-1-LL Loon Lake, upper reservoir (northeast body) 10/22
R-4B R-1S-2-LL Loon Lake, mid-reservoir (west body)? 10/22
R-4A R-1S-3-LL Loon Lake, near dam 10/19

R-5 R-1S-4-GC Gerle Creek Reservoir, mid-lake 10/20
R-6C R-1S-5-UVR | Union Valley Reservoir, Robbs PH tailrace zone 10/23
R-6D R-1S-6-UVR | Union Valley Reservoir, Jones Fork Silver Creek arm 10/23
R-6B R-1S-7-UVR | Union Valley Reservoir, mid-reservoir 10/23
R-6A R-1S-8-UVR | Union Valley Reservoir, near dam 10/23
R-7C R-1S-9-IHR Ice House Reservoir, upper lake body 10/20
R-7B R-1S-10-IHR | Ice House Reservoir, mid-reservoir 10/20
R-7A R-1S-11-IHR | Ice House Reservoir, near dam 10/22

R-8 R-1S-12-JR | Junction Reservoir, mid-reservoir between arms 10/22

R-9 R-1S-13-CR | Camino Reservoir, mid-reservoir 11/9
R-11B R-1S-14-SC | Slab Creek Reservoir, upper-reservoir 11/9
R-11A R-1S-15-SC | Slab Creek Reservoir, mid-reservoir 11/9

1 2015 sample location was closer to shore than originally specified due to weather conditions (e.g., wind, waves).

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

SMUD
Site 2015
Name Site ID Location Sample Dates
2 IS-1-RR Rubicon River outflow from Rubicon Reservoir 8/24, 11/5
5 IS-2-LRR Little Rubicon River outflow from Rockbound Lake 8/24, 11/5
6 IS-3-LRR Little Rubicon outflow from Buck Island Lake 8/24, 11/5
7 IS-4-GC Gerle Creek outflow from Loon Lake 8/25, 11/4
14 IS-5-GC Gerle Creek inflow to Gerle Creek Reservoir 8/25, 11/4
15 IS-6-GC Gerle Creek outflow from Gerle Creek Reservoir 8/25, 11/4
18 IS-7-SFRR S.F. Rubicon upstream of Gerle Creek confluence? 8/25, 11/4
19 IS-8-SFRR S.F. Rubicon downstream of Gerle Creek confluence 8/25,11/4
16 IS-9-GCC Gerle Creek Canal inflow to Robbs Forebay 8/25, 11/4
25 IS-10-SFSC S.F. Silver Creek outflow from Ice House 8/25, 11/2
27 IS-11-SFSC S.F. Silver Creek inflow to Junction Reservoir 8/26, 11/2
29 IS-12-SC Silver Creek outflow from Junction Reservoir 8/26, 11/2
32 IS-13-SC Silver Creek inflow to Camino Reservoir 8/26, 11/2
34 IS-14-SC Silver Creek outflow from Camino Reservoir 8/26, 11/2
38 IS-15-SFAR SFAR upstream of Camino Powerhouse 8/26, 11/2
41 IS-16-SFAR SFAR downstream of Camino Powerhouse 8/27, 11/3
40 IS-17-BC Brush Creek outflow from Brush Creek Reservoir 8/27, 11/3
60 IS-18-SFAR SFAR upstream of White Rock Powerhouse 8/27, 11/3
43 IS-19-SFAR SFAR downstream of Slab Creek Reservoir 8/27, 11/3

1 This site was missed during the August and November 2015 sampling events.
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Table 4-4. Bacteria Sampling Locations and Dates for SMUD Upper American River Project
Riverine Sites.

SMUD Site
Reservoir Name Site ID Location 2015 Sample Dates
R-3B Bac-1-BI On Northshore, near dam 9/2, 9/10, 9/17, 9/22,
Buck Island and OHV camping 9/30
Reservoir
(beach 77 Bac-2-Bl On south shore, near 9/2, 9/10, 9/17, 9/22,
locations) Rubicon Hiking Trall 9/30
Loon Lake 64 Bac-3-LL | Westofmaindam,near | o, o5 9114 9721, 9/29
) Red Fir Campground ' ' ' '
Reservoir
(beach West of Loon Lake
| : 65 Bac-4-LL Campground, near boat 9/2, 9/8, 9/14, 9/21, 9/29
ocations)
launch
Gerle Creek 66 Bac-5-GCR Near Gerle Creek 912, 9/8, 9/14, 9/21, 9/29
Reservoir Campground
| (beach 67 Bac-6-GCR | \earAngel Creekpicnic | o) o8 9/14, 0721, 9129
ocations) area
R-6H Bac-7-UVR At Fashoda Beach 9/2, 9/8, 9/14, 9/21, 9/29
Union Valley R-6E Bac-8-UVR Ne%ravn\ﬁ‘;gfgu%eek 912, 9/8, 9/14, 9121, 9/30
Reservoir i
(swim areas) FC-2 Bac-9-UVR Nega%a;;'rrc‘)%r%"ve 9/2, 918, 9/16, 9/22, 9/30
R-6F | Bac-10-UVR Near Yellowjacket 912, 9/8, 9/14, 9/21, 9/29
Campground
Other UARP R-8B Bac-11-JR | Junction Resemoir.near | o/, o/5 o116, 9/22, 9/30
Locations boat launch
Ice Hous.e 68 Bac-12-IHR Northshore near private 9/2, 9/10, 9/16, 9/22,
Reservoir campground access 9/30
(beach 69 Bac-13-1HR East of boz_ﬂ launch and 9/2, 9/10, 9/16, 9/22,
locations) picnic area 9/30
Brush Creek Reservoir, 9/3, 9/10, 9/16, 9/23,
Other UARP R-10B Bac-14-BCR near boat launch 9/29
locations R-11C Bac-15-SCR Slab Creek Reservaoir, 9/2, 9/10, 9/16, 9/23,
near boat launch 10/1
5.0 METHODS

5.1 IN SITU PARAMETERS

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

At each reservoir site, a vertical water column profile was collected for all in situ
parameters, at one-meter depth intervals. For bottom water samples, the Sonde was
drawn back 0.5 meter (m) from the sediment layer before taking a reading. Prior to taking
each reading, the Sonde was allowed to stabilize (typically requiring no more than 90
seconds). Water transparency was measured at reservoir stations with a standard Secchi
disk.
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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 no variability
in parameter readings at each location.

Figure 5-2. In situ sampling site at Silver Creek outflow from Junction Reservoir (1S-12-SC).

For both reservoir and riverine in situ monitoring, Sonde calibration was conducted on-
site prior to the start of each sampling day using standard solutions and recorded on
calibration logs (Appendix E). Other data gathered at each monitoring station included
date, time, site name, sampling location, collector's name, weather conditions, and any
other pertinent observations related to the monitoring station. Following each field effort,
data was added to a database template provided by SMUD, for eventual transfer into
SMUD'’s master database.

All sampling was conducted in compliance with the final, approved Water Quality
Monitoring Plan (SMUD 2015).
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Table 5-1. In situ Water Quality Methods.

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

Parameter Method Units MDL

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

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

centimeter (uS/cm)

DO (YSI 6562 Rapid Pulse Sensor) SM 4500-O(G) | milligrams per liter (mg/L) 01

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

EPA = Environmental Protection Agency
MDL = method detection limit

SM = Standard Methods

5.2 BACTERIA

Bacteria grab samples were collected near reservoir and river shorelines in shallow water,
and in particular at swim areas/beach locations as designated in Table 4-4. 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 5-2).
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Figure 5-3. Bacteria Sampling Site at Camino Cove Campground (Bac-9-UVR).

Table 5-2. Bacteria analytical methods and field hold times.

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

hr = hour

MDL = method detection limit
mL = milliliter
MPN = most probable number

Field-based quality assurance and quality control (QA/QC) for bacterial samples was
assured by accurate and thoroughly completed sample labels, field sheets, chain of
custody and sample log forms. Sample labels included sample identification code, date,
time, preservative, client name, collector's name, reservoir/river name, sampling location,
and analysis/sample type. All sample labels were cross-checked by a second field
technician before delivering samples to the analytical laboratory.
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6.0 RESULTS
6.1 IN SITU PARAMETERS

6.1.1. Riverine Sites

In situ water quality data for UARP riverine sites are summarized in Table 6-1. Water
temperatures ranged from 7.3 to 22.2 degrees Celsius (°C) during the August 2015
sampling event and were variable by site. Water temperatures were generally lower
during the November 2015 event, ranging from 3.5 to 12.4°C and were also variable by
site. pH at riverine sites ranged from 6.2 to 7.8 standard unit of pH (s.u.) during the August
2015 sampling event, with three exceedances of the Basin Plan instantaneous minimum
water quality objective (6.5 s.u.) and no exceedances of the instantaneous maximum (8.5
S.u.). Measured pH below the Basin Plan instantaneous minimum occurred at sites IS-1-
RR (6.2 s.u.), IS-3-LRR (6.3 s.u.), and 1S-10-SFSC (6.4 s.u.) (Table 6-1), which may be
due to low buffering capacity characteristic of headwater reaches in granitic watersheds.
Riverine pH ranged from 6.6 to 7.8 during the November 2015 event with no exceedances
of the Basin Plan water quality objectives for pH.

During the August sampling event, riverine dissolved oxygen ranged from 7.0 to 10.3
milligram per liter (mg/L) (74 to 106% saturation), with no measurements falling below
Basin Plan instantaneous minimum concentrations of 7.0 mg/L for cold freshwater habitat
(COLD) and spawning (SPAWN) designated beneficial uses. Dissolved oxygen was
similar during the November event, ranging from 7.4 to 10.4 mg/L (66 to 93% saturation)
across all riverine sites, which is well above the minimum Basin Plan objectives.

Typical of granitic watersheds, conductivity at the riverine sites was low, ranging from O
to 61 microsiemens per centimeter (uS/cm) during the August sampling event and from
5to 57 uS/cm during the November event. August turbidity measurements were also low,
ranging from 0.4 to 6.0 Nephelometric Turbidity Unit (NTU) with no particular spatial
pattern. Background turbidity typically increases with increasing runoff, and this
parameter was generally higher during the November sampling (1.2 to 295 NTU), which
occurred 1-2 days following a storm event. November turbidity also tended to increase
with distance downstream, with relatively higher turbidity occurring at the lower elevation
sites (I1S-13-SC, IS-15-SFAR, 1S-16-SFAR) and the highest turbidity occurring at Brush
Creek outflow from Brush Creek Reservoir (IS-17-BC). Overall, measured November
riverine turbidity levels would not be expected to cause nuisance or adversely affect
beneficial uses.
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6.1.1. Reservoir Sites

In situ water quality data for UARP reservoir sites are presented in Figures 6-1 through
6-8 and Appendix A.

Loon Lake and Gerle Creek Reservoir water columns were well-mixed, exhibiting little
variation with depth for water temperature (13 to 14°C), dissolved oxygen (7.5 to 8.5
mg/L), pH (6.3 to 7.8 s.u.), and turbidity (< 1 NTU). With the exception of pH values
between 6.3 and 6.5 s.u. in the bottom waters of Loon Lake (Figure 6-1), there were no
exceedances of Basin Plan water quality objectives. Shallow sites in the relatively larger
and deeper Union Valley and Ice House reservoirs (R-1S-5-UVR, R-1S-10-IHR) were also
well-mixed, exhibiting similar water temperature (15 to17°C), dissolved oxygen (7.5t0 8.5
mg/L), pH (5.6 to 7.8 s.u.), and turbidity (< 1 NTU) as those of Loon Lake and Gerle°reek
reservoirs, with the exception of slightly higher turbidity (2.2 NTU) near the bottom of Site
R-1S-10-IHR. Deeper sites in Union Valley and Ice House reservoirs were stratified, with
the thermocline between 13 and 20 m depth and dissolved oxygen decreasing into the
hypolimnion. Dissolved oxygen in Union Valley Reservoir remained above 4 mg/L, while
in Ice House Reservoir dissolved oxygen dropped to near zero near the bottom of Site R-
IS-9-IHR (Figure 6-5). pH generally decreased slightly with depth in both reservoirs, with
no exceedances of the Basin Plan instantaneous maximum pH objective (8.5 s.u.) and
only occasional values below the instantaneous minimum (6.5 s.u.) in reservoir bottom
waters.

Junction Reservoir appeared to be weakly stratified with surface water temperatures at 9
to 10°C and bottom water temperatures at approximately 8°C. Dissolved oxygen and pH
decreased with depth in Junction Reservoir from 8.9 mg/L at the surface to 6.4 mg/L in
bottom waters, and 7.1 s.u. at the surface to 5.9 s.u. in bottom waters. Turbidity remained
low and relatively consistent (<1.0 NTU) throughout the water column in Junction
Reservoir (Figure 6-7).

Slab Creek Reservoir and Camino Reservoir water columns were well-mixed, exhibiting
little variation with depth for water temperature (7.1 to 11.4°C), dissolved oxygen (8.2 to
11.5mg/L), and pH (6.0 to 7.6 s.u.) (Figures 6-7 and 6-8). With the exception of pH values
between 6.0 and 6.5 in the bottom waters of Camino Reservoir, there were no
exceedances of Basin Plan water quality objectives. Turbidity in Camino and Slab Creek
reservoirs was slightly higher than that of other study reservoirs and variable with depth.
In Camino Reservoir, turbidity ranged 3.0 to 6.0 NTU, with decreasing levels from 0 to 4
m depth and increasing levels below 4 m (Figure 6-7). The relatively higher turbidity at
the surface of Camino Reservoir corresponded to higher riverine turbidity at Site 1S-13-
SC (71.5 NTU), just upstream of the reservoir. In Slab Creek Reservoir, turbidity
increased with depth from 2.5 NTU at the surface to 6.9 NTU at 10 m, then decreased
slightly to 5-6 NTU in deeper waters (Figure 6-8). The relatively higher turbidity in Slab
Creek Reservoir corresponded to higher riverine turbidity at Site 1S-17-BC (295.4 NTU)
and Site 1S-16-SFAR (35.3 NTU), located upstream of the reservoir. Both Camino and
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Slab Creek reservoirs and the aforementioned riverine sites are downstream of the King
Fire area, which burned over 97,000 acres of land in EI Dorado County, California, in mid-
September to mid-October 2014.
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Table 6-1. In situ water quality for UARP Riverine Sites.

2015 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
August 2015
IS-1-RR 8/24 19.6 6.2 7.5 82 0 1.1
IS-2-LRR 8/24 22.0 6.5 7.0 80 15 0.5
IS-3-LRR 8/24 21.3 6.3 7.3 83 11 0.4
IS-4-GC 8/25 12.8 7.1 8.6 82 10 0.9
IS-5-GC 8/25 15.2 6.8 8.9 89 13 0.7
IS-6-GC 8/25 17.6 7.0 7.8 82 15 0.7
IS-9-GCC 8/25 21.0 7.3 8.2 92 17 0.5
IS-8-SFRR 8/25 17.7 6.9 8.5 89 16 0.4
IS-10-SFSC 8/25 7.3 6.4 8.9 74 8 6.0
IS-11-SFSC 8/26 14.9 7.7 9.1 90 13 1.0
IS-12-SC 8/26 9.5 6.8 10.0 88 10 0.6
IS-13-SC 8/26 175 7.0 9.1 95 16 1.9
IS-14-SC 8/26 12.3 6.7 10.3 96 11 0.8
IS-15-SFAR 8/26 22.2 7.8 9.2 106 61 1.3
IS-16-SFAR 8/27 21.6 7.6 8.9 101 29 1.1
IS-17-BC 8/27 11.4 6.7 10.3 94 24 3.0
IS-18-SFAR 8/27 19.0 7.1 9.8 106 22 1.2
IS-19-SFAR 8/27 13.7 7.4 10.3 99 17 2.1
November 2015
IS-1-RR 11/5 3.5 7.8 10.1 76 5 2.3
IS-2-LRR 11/5 6.1 7.8 10.0 81 5 1.2
IS-3-LRR 11/5 8.9 7.4 9.6 83 6 14
IS-4-GC 11/4 10.5 7.4 8.9 80 6 15
IS-5-GC 11/4 3.8 7.2 9.7 74 10 1.6
IS-6-GC 11/4 7.8 7.3 9.3 78 12 1.9
IS-9-GCC 11/4 10.1 7.8 7.4 66 30 15
IS-8-SFRR 11/4 5.8 7.0 10.2 81 12 1.7
IS-10-SFSC 11/4 7.4 6.6 8.9 74 10 3.4
IS-11-SFSC 11/2 7.8 7.1 9.7 82 12 25
IS-12-SC 11/2 7.3 7.0 9.5 79 12 1.7
IS-13-SC 11/2 9.3 6.9 10.0 87 18 715
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2015 Dissolved Dissolved
Sample Water pH Oxygen Oxygen Conductivity
Site ID Date Temperature (°C) (s.u.) (mg/L) (% sat) (uS/cm) Turbidity (NTU)
IS-14-SC 11/2 8.7 6.9 10.0 86 10 3.3
IS-15-SFAR 11/2 11.1 7.0 9.9 90 57 12.6
IS-16-SFAR 11/3 9.1 7.3 10.4 90 55 35.3
IS-17-BC 11/3 12.4 7.7 9.5 89 38 295.4
IS-18-SFAR 11/3 11.9 7.3 10.0 93 35 9.5
IS-19-SFAR 11/3 114 7.6 9.8 90 21 10.0
°C = degrees Celsius
s.u = standard unit of pH
mg/L = milligrams per liter

uS/cm = microsiemens per centimeter
= Nephelometric Turbidity Unit

NTU
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Figure 6-1. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake sites R-IS-
1-LL (top) and R-IS-2-LL (bottom) during October/November 2015.

18 June 2016
Water Quality
Monitoring Report



@ SMUD

l )

ho— 4 Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

Site R-IS-3-LL
-o-Water Temperature (°C) 1 rDissolved Oxygen (mg/L)
-@-Turbidity (NTU) —=-pH (s.u.)
0123 456 7 8 9 10111213 14151617 18 19 20

0 .
1 b
: z
3 &
: &
5 ¢
6 )
E g
= 9 X
210 <
011 O
12 :/(
13 &
14
15
16
17
18
Site R-1S-4-GC
-o-Water Temperature (°C) 1 rDissolved Oxygen (mg/L)
-@-Turbidity (NTU) —=-pH (s.u.)

2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

—_—

w

Depth (m)

T N
o
.—.———....‘._;
—
“\h’/\'\

Figure 6-2. In situ water temperature, dissolved oxygen, turbidity, and pH at Loon Lake and Gerle
Creek Reservoir sites R-1S-3-LL (top) and R-1S-4-GC (bottom) during October/November 2015.
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Site R-I1S-5-UVR
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Figure 6-3. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-1S-5-UVR (top) and R-IS-6-UVR (bottom) during October/November 2015.
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Figure 6-4. In situ water temperature, dissolved oxygen, turbidity, and pH at Union Valley
Reservoir sites R-IS-7-UVR (top) and R-IS-8-UVR (bottom) during October/November 2015.
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Site R-IS-9-IHR
-o-Water Temperature (°C) 1 rDissolved Oxygen (mg/L)
-@-Turbidity (NTU) —=-pH (s.u.)
0 123 456 7 8 9 10111213 14151617 18 19 20
0 - X
2
° b
8 %
£10
£ 12 &
=% O
214
16
18
20
22 |
24 L
Site R-IS-10-IHR
-o-Water Temperature (°C) 1 rDissolved Oxygen (mg/L)
-@-Turbidity (NTU) —=-pH (s.u.)
0 123 456 7 8 9 10111213 14151617 18 19 20
0 —f ,:'\
2 &5
4 P4
&
6 ,<
8 | §>\
£10 ' &
£ 12 u| g
o
2 14
16
18
20
22
24

Figure 6-5. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
sites R-1S-9-IHR (top) and R-1S-10-IHR (bottom) during October/November 2015.
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Figure 6-6. In situ water temperature, dissolved oxygen, turbidity, and pH at Ice House Reservoir
Site R-1S-11-IHR during October/November 2015.
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Figure 6-7. In situ water temperature, dissolved oxygen, turbidity, and pH at Junction and Camino
reservoir sites R-1S-12-JR (top) and R-1S-13-CR (bottom) during October/November 2015.
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Figure 6-8. In situ water temperature, dissolved oxygen, turbidity, and pH at Slab Creek Reservoir
sites R-1S-14-SC (top) and R-1S-15-SC (bottom) during October/November 2015.
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6.2 BACTERIA

Instantaneous fecal coliform counts ranged from less than the method detection limit
(MDL) at 1.8 most probable number per 100 milliliters (MPN/100 mL) to 350 MPN/100 mL
during the 2015 Labor Day sampling event (Appendix B, Table B-1). Overall, the
geometric mean fecal coliform counts for the 2015 event ranged from 0.9 to 6.3
MPN/100 mL (Table 6-2), where results <MDL were treated as 0.5 x MDL for the
calculation. The two lowest geometric mean fecal coliform counts (0.9 MPN/100 mL)
occurred in Union Valley Reservoir (Bac-9-UVR) and Ice House Reservoir (Bac-12-IHR),
while the highest geometric mean fecal coliform count (6.3 MPN/100 mL) occurred in
Gerle Creek Reservoir (Bac-6-GCR). The highest count was well below the Basin Plan
objective of 200 MPN/100 mL, as a geometric mean of 5 samples collected over 30 days,
for the recreational water contact (REC-1) designated beneficial use. Further, none of the
2015 samples exceeded the instantaneous maximum Basin Plan objective of 400/100
mL.

Instantaneous E. coli counts ranged from less than the method detection limit (MDL) at 1
MPN/100 mL to 236 MPN/100 mL during the 2015 Labor Day sampling event (Appendix
B, Table B-1). Overall, the geometric mean E. coli counts for the 2015 event ranged from
0.5 to 4.8 MPN/100 mL (Table 6-2), where results <MDL were treated as 0.5 x MDL for
the calculation. The two lowest geometric mean E. coli counts (0.5 MPN/100 mL)
occurred in Loon Lake (Bac-3-LL) and Ice House Reservoir (Bac-12-IHR), while the
highest geometric mean E. coli count (4.8 MPN/100 mL) occurred in Slab Creek Reservoir
(Bac-15-GCR). There is no Basin Plan numeric objective for E. coli.

Table 6-2. Bacteria counts for UARP sites.

Fecal coliform geometric mean E. coli geometric mean

Site ID (MPN/100 mL) (MPN/100 mL)
Bac-1-Bl 2.2 091
Bac-2-Bl 2.5 1.9
Bac-3-LL 151 051
Bac-4-LL 171 0.61
Bac-5-GCR 171 1.0
Bac-6-GCR 6.3 2.7
Bac-7-UVR 151 091
Bac-8-UVR 2.0 0.81
Bac-9-UVR 091 0.81
Bac-10-UVR 1.9 1.2
Bac-11-JR 2.2 11
Bac-12-IHR 091 051
Bac-13-IHR 151 1.0
Bac-14-BCR 2.8 2.3
Bac-15-SCR 2.2 4.8

MPN/100 mL = most probable number per 100 milliliters
1 Method detection limit (MDL__ for fecal coliform = 1.8 MPN/100 mL. MDL for E. coli = 1.0 MPN/100 mL. Individual
results <MDL were treated as 0.5 x MDL for the geometric mean calculations.
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7.0 CONCLUSIONS

Based on 2015 in situ and bacteria monitoring results, riverine water quality in the
UARP study area consistently met Basin Plan water quality objectives for dissolved
oxygen and turbidity, with a small number of instances of pH measured below the Basin
Plan instantaneous minimum objective (6.5 s.u.). Reservoir water quality was also
generally good, with only occasional values measured below the Basin Plan
instantaneous minimum objectives for dissolved oxygen (5 mg/L) and/or pH (6.5 s.u.) in
the bottom waters of stratified reservoirs (i.e., Loon Lake, Union Valley Reservoir, Ice
House Reservoir) and in well-mixed reservoirs (i.e., Camino Reservoir). Despite the
occasional exceedances in some reservoir bottom waters, surfaces waters of the UARP
study area consistently supported designated beneficial uses, including cold freshwater
habitat (COLD), spawning (SPAWN), and recreational water contact (REC-1).
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APPENDIX A
In situ Vertical Profile Data for UARP Reservoir Sites
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Table A-1. In situ Vertical Profile Data for UARP Reservoir Sites.
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2015 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 14.9 7.7 76 7 6.8 0.7
1.0 14.9 7.7 76 7 6.8 0.7
2.0 14.8 7.6 75 7 6.8 0.7
3.0 14.7 7.7 75 7 6.8 0.7
4.0 14.7 7.6 75 7 6.8 0.7

R-IS-1-LL 10/19 5.0 14.7 7.6 75 7 6.8 0.7 75
6.0 14.6 7.6 75 7 6.7 0.7
7.0 14.6 7.6 75 9 6.7 0.8
8.0 14.5 7.7 75 7 6.7 0.8
9.0 14.5 7.6 75 7 6.7 0.7
10.0 14.5 7.6 75 7 6.7 0.7
11.0 14.5 7.5 76 7 6.7 1.5
surface 14.4 7.9 77 7 6.8 0.6
1.0 13.7 7.9 6 7 6.7 0.6
2.0 13.6 7.9 76 7 6.6 0.7
3.0 13.5 7.9 75 7 6.6 0.6
4.0 13.5 7.9 75 8 6.5 0.6
5.0 134 7.9 76 7 6.5 0.8

R-I1S-2-LL 10/22 6.0 134 7.8 75 7 6.5 0.6 7.5
7.0 134 7.8 75 7 6.4 0.7
8.0 134 7.8 75 7 6.4 0.7
9.0 134 7.8 75 7 6.4 0.7
10.0 134 7.8 74 7 6.3 0.6
11.0 13.3 7.8 74 7 6.3 0.7
12.0 13.3 7.8 74 7 6.3 0.7

A-2 June 2016

Water Quality

Monitoring Report



@ SMUD

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

2015 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)
13.0 13.3 7.8 74 8 6.3 0.9
14.0 13.3 7.8 74 8 6.3 0.9

R-IS-2-LL 10/22 15.0 13.3 7.8 74 7 6.3 0.7 7.5
16.0 13.3 7.8 74 7 6.3 0.8
17.0 13.2 7.7 74 7 6.3 0.7
surface 13.6 8.0 77 7 6.7 0.6
1.0 13.6 8.0 77 7 6.6 0.7
2.0 13.2 8.0 76 7 6.6 0.7
3.0 13.1 8.0 76 7 6.5 0.7
4.0 13.0 8.0 76 8 6.5 0.7
5.0 12.9 8.0 76 7 6.5 0.7
6.0 12.9 8.0 76 7 6.4 0.7

R-IS-3-LL 10/22 7.0 12.9 8.0 75 7 6.4 0.8 7.0
8.0 12.9 8.0 75 7 6.4 0.7
9.0 12.9 7.9 75 7 6.4 0.7
10.0 12.9 7.9 75 7 6.4 0.8
11.0 12.8 7.9 75 7 6.3 0.8
12.0 12.8 7.9 75 7 6.3 0.8
13.0 12.8 7.9 75 8 6.3 0.8
14.0 12.8 7.9 75 7 6.3 0.8

Gerle Creek Reservoir

surface 14.0 8.7 80 16 7.8 0.8
1.0 14.0 8.0 78 16 7.5 0.8
R-IS-4- 2.0 14.0 7.9 77 16 7.4 0.8

GC 10/20 3.0 14.0 7.9 76 16 7.3 0.8 6.0
4.0 13.8 7.8 75 16 7.2 0.8
5.0 134 7.7 74 15 7.2 0.9
6.0 12.9 7.8 74 17 7.1 0.9
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@ SMUD

2015 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 16.3 8.2 84 10 6.6 0.6
1.0 16.4 8.2 84 11 6.8 0.6
R-1S-5- 2.0 16.3 8.1 82 11 6.8 0.6

UVR 10123 3.0 16.3 8.0 82 11 6.7 0.6 63
4.0 16.2 8.0 81 11 6.7 0.6
5.0 16.1 8.0 81 11 6.7 0.6
surface 16.4 7.6 77 11 6.8 0.5
1.0 16.4 8.0 82 11 6.9 0.5
2.0 16.3 8.0 81 11 6.8 0.5
3.0 16.2 8.0 81 11 6.8 0.5
4.0 16.2 8.0 81 11 6.8 0.4
5.0 16.2 8.0 81 11 6.8 0.5
6.0 16.1 8.0 81 11 6.7 04
7.0 16.1 7.9 81 11 6.7 0.5
8.0 16.1 7.9 80 11 6.7 0.5

R-1S-6- 10/23 9.0 16.1 7.9 81 11 6.7 0.5 75
UVR 10.0 16.1 7.9 80 11 6.7 0.5
11.0 16.1 7.9 80 11 6.7 0.5
12.0 16.1 7.9 80 11 6.7 0.5
13.0 16.1 7.9 80 11 7.7 0.5
14.0 16.1 7.9 80 11 6.6 0.5
15.0 16.1 7.9 80 11 6.7 0.5
16.0 16.0 7.9 79 11 6.7 0.5
17.0 15.9 7.8 79 11 6.7 0.4
18.0 14.5 8.0 79 12 6.8 0.5
19.0 12.9 7.1 67 10 6.6 0.5

A-4 June 2016

Water Quality

Monitoring Report



@ SMUD

Sacramento Municipal Utility District

Upper American River Project

FERC Project No. 2101

2015 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk

Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
20.0 12.4 6.8 63 10 6.4 04
21.0 11.9 6.6 61 10 6.2 0.6
22.0 11.6 6.5 59 10 6.1 0.6
23.0 11.0 6.2 56 10 6.1 0.6
24.0 10.4 5.9 53 10 6.0 0.6
25.0 10.0 5.6 49 10 5.9 0.7

Rul\?R? 10/23 26.0 9.7 5.5 49 10 5.8 0.5 7.5
27.0 9.5 5.3 46 10 5.8 0.7
28.0 9.3 5.1 44 10 5.7 0.8
29.0 9.1 4.9 42 10 5.7 0.7
30.0 9.0 4.7 40 10 5.6 1.0
31.0 8.9 4.5 40 10 5.6 1.0
32.0 8.7 4.1 36 10 5.6 1.0
surface 16.6 8.0 82 11 6.8 0.5
1.0 16.6 8.0 82 11 6.8 0.5
2.0 16.6 8.0 81 11 6.7 0.5
3.0 16.4 7.9 81 11 6.7 0.5
4.0 16.3 8.0 81 11 6.6 0.5
5.0 16.2 7.9 81 11 6.6 0.5
6.0 16.2 7.9 81 12 6.6 0.5

RIS | 1023 7.0 16.1 7.9 81 12 6.6 0.7 7.0
8.0 16.1 7.9 80 11 7.6 0.5
9.0 16.1 7.9 80 11 6.6 0.5
10.0 16.1 7.8 79 11 6.5 0.6
11.0 16.0 7.8 79 11 6.5 0.6
12.0 16.0 7.8 79 11 6.5 0.5
13.0 16.0 7.8 79 11 6.5 0.5
14.0 16.0 7.7 78 11 6.5 0.5
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@ SMUD

2015 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
15.0 16.0 7.7 78 11 6.5 0.5
16.0 16.0 7.7 78 12 6.5 0.5
17.0 15.9 7.7 78 11 6.5 0.6
R-I1S-7- 18.0 15.8 7.6 76 11 6.6 0.7
UVR 10123 19.0 13.5 6.9 66 10 6.4 0.8 70
20.0 12.2 6.4 58 9 6.3 0.8
21.0 11.2 5.5 49 9 6.2 1.0
22.0 11.0 4.8 43 10 6.0 1.2
surface 16.7 8.4 86 12 7.7 0.5
1.0 16.4 8.2 84 10 7.0 0.5
2.0 16.3 8.1 82 10 6.7 0.5
3.0 16.2 8.0 82 11 6.5 0.4
4.0 16.2 8.0 81 11 6.3 0.6
5.0 16.2 8.0 81 11 6.2 04
6.0 16.2 8.0 81 11 6.2 0.5
7.0 16.2 7.9 81 11 6.1 0.5
8.0 16.2 7.9 81 11 6.1 0.5
R-1S-8- 9.0 16.2 7.9 81 13 6.1 04
UVR 10123 10.0 16.2 8.0 81 11 6.1 0.8 8.0
11.0 16.2 7.9 80 11 6.1 0.5
12.0 16.2 7.9 80 11 6.1 0.5
13.0 16.2 7.9 80 12 6.1 0.5
14.0 16.2 7.9 80 12 6.1 0.5
15.0 16.2 7.9 80 12 6.1 04
16.0 16.2 7.8 80 12 6.1 0.5
17.0 16.1 7.8 79 12 6.1 0.5
18.0 14.6 7.9 77 12 6.1 0.4
19.0 134 7.5 71 10 6.0 0.3
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2015 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
20.0 12.0 7.3 67 10 5.9 0.4
21.0 11.3 1.0 63 10 5.8 04
22.0 10.7 6.8 61 10 5.7 04
R-1S-8- 23.0 10.3 6.6 59 9 5.7 0.4
UVR 10123 24.0 10.0 6.5 58 9 5.6 0.4 8.0
25.0 9.9 6.4 56 10 5.6 0.4
26.0 9.8 6.4 56 10 5.6 0.3
27.0 9.5 6.4 56 11 5.6 0.3
Ice House Reservoir
surface 15.9 8.7 88 9 7.8 0.5
1.0 16.0 8.3 84 8 7.7 0.6
2.0 15.9 8.1 82 8 7.6 0.6
3.0 15.8 8.1 81 8 7.5 0.6
4.0 15.8 8.0 81 8 7.4 0.6
5.0 15.8 8.0 81 8 7.3 0.6
6.0 15.7 8.0 80 8 7.4 0.6
7.0 15.7 8.0 80 8 7.3 0.6
R-1S-9- 8.0 15.7 7.9 80 9 7.3 0.6
IHR 10/20 9.0 15.7 8.0 80 8 7.2 0.5 8.0
10.0 15.7 7.9 80 8 7.1 0.6
11.0 15.7 7.9 79 8 7.1 0.6
12.0 15.6 7.9 79 8 7.0 0.6
13.0 154 7.8 78 8 7.1 0.6
14.0 14.8 7.5 73 8 7.2 0.7
15.0 12.8 6.4 60 8 7.0 0.7
16.0 11.6 5.5 50 8 6.8 0.7
17.0 10.1 5.8 51 8 6.6 15
18.0 9.4 3.1 26 8 6.5 1.8
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2015 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
19.0 8.9 1.9 16 11 6.4 2.5
S0 20.0 8.5 1.0 8 12 6.3 2.0
RIS 1020 21.0 8.1 0.6 5 15 6.2 1.1 8.0
22.0 8.0 0.5 4 15 6.2 1.1
23.0 7.9 04 4 16 6.2 4.4
surface 15.7 8.6 87 9 6.7 0.4
1.0 15.8 8.6 81 8 7.0 0.7
2.0 15.8 8.0 80 8 7.0 0.6
3.0 15.8 8.0 80 8 6.9 0.6
4.0 15.7 7.9 80 8 7.0 0.6
R-IS-10- 5.0 15.7 7.9 80 8 6.9 0.7
IHR 10/20 6.0 15.7 7.9 80 8 6.9 0.6 8.0
7.0 15.7 7.9 80 8 6.9 0.6
8.0 15.6 7.9 80 8 6.9 0.6
9.0 15.6 7.9 79 9 6.8 0.6
10.0 15.6 7.9 79 9 6.8 0.6
11.0 15.5 7.9 79 8 6.7 0.7
12.0 15.5 7.8 78 8 6.9 2.2
surface 15.5 8.5 85 9 7.8 0.6
1.0 15.5 8.1 81 8 7.6 0.5
2.0 15.4 8.0 80 8 7.4 0.5
3.0 15.4 7.9 79 8 7.2 0.5
R-1S-11- 4.0 154 7.9 79 8 7.1 0.5
IHR 10722 5.0 15.4 7.9 79 8 7.0 0.5 105
6.0 15.4 7.9 79 8 6.9 0.6
7.0 15.4 7.9 79 9 6.8 0.5
8.0 15.4 7.9 79 9 6.7 0.5
9.0 15.4 7.9 79 8 6.7 0.6
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2015 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)
10.0 154 7.9 79 8 6.6 0.6
11.0 15.3 7.9 78 8 6.6 0.5
12.0 15.3 7.8 78 8 6.6 04
13.0 15.3 7.8 78 8 6.6 0.5
R-1S-11- 14.0 15.3 7.8 78 8 6.5 0.5
IHR 10722 15.0 15.2 7.7 77 8 6.5 0.6 105
16.0 11.0 6.7 59 7 6.6 0.5
17.0 10.3 6.5 58 7 6.2 0.8
18.0 9.8 5.0 43 8 6.1 0.8
19.0 9.0 4.1 35 8 6.0 2.6
Junction Reservoir
surface 114 8.9 82 10 7.1 1.0
1.0 10.3 8.9 79 10 6.9 0.9
2.0 9.8 8.7 77 11 6.6 1.0
3.0 9.7 8.8 77 10 6.5 0.9
4.0 9.2 8.2 71 10 6.4 0.9
5.0 8.8 7.8 67 9 6.3 1.0
6.0 8.6 7.5 64 9 6.2 0.9
R-1S-12- 7.0 8.5 7.2 62 9 6.2 0.9
JR 10722 8.0 8.4 7.0 60 9 6.1 0.9 35
9.0 8.4 7.0 59 9 6.1 1.0
10.0 8.3 7.0 59 9 6.0 1.0
11.0 8.2 7.0 59 10 6.0 0.9
12.0 8.1 7.0 59 9 5.9 0.9
13.0 8.0 6.9 58 9 5.9 0.9
14.0 8.0 6.7 57 9 5.9 0.8
15.0 8.0 6.4 54 9 5.9 0.8
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2015 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)
Camino Reservoir

surface 7.6 10.6 89 9 7.6 4.1
1.0 7.5 10.7 89 9 7.1 3.8
2.0 7.4 10.7 89 9 6.7 3.2
3.0 7.4 10.7 89 9 6.5 3.0

R-1S-13- 11/9 4.0 7.4 10.7 89 9 6.3 3.1 30
CR 5.0 7.3 10.7 89 9 6.1 4.0
6.0 7.3 10.7 89 10 6.0 4.8
7.0 7.2 10.7 89 10 6.0 5.3
8.0 7.1 10.7 89 11 6.1 5.8
9.0 7.1 10.8 89 10 6.1 6.0

Slab Creek Reservoir

R-IS-14- surface 7.6 11.5 97 21 7.1 4.7

SC 11/9 1.0 7.6 11.5 97 21 6.9 5.0 25
2.0 7.6 11.5 96 21 6.9 5.0
surface 11.4 9.8 90 24 6.8 2.5
1.0 11.4 9.1 83 23 7.0 4.8
2.0 11.4 8.9 82 23 7.0 5.2
3.0 11.4 8.8 81 24 6.9 4.9
4.0 11.4 8.8 80 24 6.9 4.8

R-1S-15- 11/9 5.0 114 8.8 80 24 6.9 4.7 30
SC 6.0 11.4 8.7 80 24 6.9 4.7
7.0 11.4 8.7 80 25 6.9 4.7
8.0 11.3 8.7 80 25 6.9 5.1
9.0 11.3 8.6 78 28 6.8 6.7
10.0 11.2 8.4 76 28 6.8 6.9
11.0 11.1 8.3 75 27 6.8 6.8
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2015 Sample Water Dissolved Dissolved
Sample Depth Temperature Oxygen Oxygen Conductivity pH Turbidity | Secchi disk
Site ID Date (m) (°C) (mg/L) (% sat) (uS/cm) (s.u.) (NTU) (m)
12.0 11.1 8.3 75 26 6.8 6.7
13.0 11.1 8.2 75 26 6.8 6.7
14.0 11.0 8.3 75 25 6.8 6.2
15.0 8.0 8.4 76 24 6.8 5.7
16.0 10.9 8.4 76 26 6.7 8.6
17.0 10.9 8.4 76 24 6.7 5.6
18.0 10.9 8.5 77 24 6.7 5.6
19.0 10.8 8.5 77 24 6.7 5.3
R-IS-15- 20.0 10.8 8.6 78 24 6.7 54
sc 11/9 21.0 10.8 8.6 78 24 6.6 5.3 3.0

22.0 10.7 8.7 78 24 6.6 5.6
23.0 10.6 8.7 78 24 6.6 5.6
24.0 10.5 8.8 79 23 6.6 5.6
25.0 10.4 8.9 79 23 6.6 5.7
26.0 10.2 9.0 80 23 6.6 6.1
27.0 10.1 9.1 80 24 6.6 6.4
28.0 10.0 9.1 80 23 6.6 6.4
29.0 10.0 9.2 81 23 6.6 6.6
30.0 10.0 9.2 81 23 6.6 7.6

°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
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APPENDIX B
Bacteria Results for UARP Reservoir and Riverine Sites
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Table B-1. Bacteria (MPN/100mL) for UARP Sites.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Fecal E. coli
Fecal Fecal Fecal Fecal Fecal coliform geometri
colifor | E.coli colifor | E.coli | colifor | E.coli ; E. coli ; E. coli | geometric | c mean?
Site ID m m m coliform coliform mean *
Bac-1-BI 4.0 <1.0 <1.8 2.0 <1.8 <1.0 7.8 1.0 2.0 1.0 2.2 0.9
Bac-2-BlI <1.8 <1.0 2.0 1.0 <1.8 1.0 70 25.3 <1.8 2.0 2.5 1.9
Bac-3-LL 2.0 <1.0 <1.8 <1.0 4.5 <1.0 <1.8 <1.0 <1.8 <1.0 1.5 0.5
Bac-4-LL 2.0 <1.0 <1.8 <1.0 4.0 <1.0 <1.8 <1.0 2.0 1.0 1.7 0.6
Bac-5-
GCR 23 3.1 <1.8 1.0 <1.8 <1.0 <1.8 1.0 <1.8 <1.0 1.7 1.0
Bac-6-
GCR 350 71.7 45 8.5 7.8 <1.0 <1.8 <1.0 <1.8 1.0 6.3 2.7
Bac-7-
UVR <1.8 <1.0 <1.8 <1.0 2.0 2.0 2.0 <1.0 2.0 2.0 1.5 0.9
Bac-8-
UVR <1.8 <1.0 <1.8 <1.0 11.0 1.0 <1.8 <1.0 4.5 2.0 2.0 0.8
Bac-9-
UVR <1.8 <1.0 <1.8 <1.0 <1.8 <1.0 <1.8 2.0 <1.8 1.0 0.9 0.8
Bac-10-
UVR <1.8 2.0 2.0 <1.0 <1.8 <1.0 <1.8 <1.0 17 11 1.9 1.2
Bac-11-JR 45 <1.0 <1.8 <1.0 2.0 1.0 <1.8 1.0 6.8 5.2 2.2 1.1
Bac-12-
IHR <1.8 <1.0 <1.8 <1.0 <1.8 <1.0 <1.8 <1.0 <1.8 <1.0 0.9 0.5
Bac-13-
IHR 2.0 2.0 2.0 1.0 <1.8 1.0 2.0 <1.0 <1.8 1.0 1.5 1.0
Bac-14-
BCR <1.8 <1.0 <1.8 2.0 130 235.9 1.8 <1.0 <1.8 <1.0 2.8 2.3
Bac-15-
SCR <1.8 3.0 4.5 66.3 <1.8 1.0 17 6.3 <1.8 2.0 2.2 4.8
MDL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -
MRL 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 1.8 1.0 - -

1 Individual results <MDL were treated as 0.5 x MDL for the geometric mean calculations.
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@ SMUD
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Stillwater Sciences

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

Page !_

Personnel: C,hnﬁhmf,k

Instrument(S) used: W?D ‘U(bidlme BP

xg-

Notes:

Site Location:
Date: Time:
Photos O.NW’)_{?MWWM 2!3?3:5 WGT

2uplon Cvey oVt Flan From Pup B UTM lNADZ?] 0140'—(05]‘}'5”3"1:} C&lb!')

In situ
Temp Do Conductivity oH Turbidity (YS1) {Tu::::{::?berl Secchi disk ficiny
@ (€} | man (%) mslem uSiem NTU NTU m_ |
St 9.5k [684 | Tk 008 | 1b (6B | 1l | S5.4F | bofMin pel ~2mdep
e 1959 6M B2 (008 b [6.03 0-F | $5.08

Site Location: Qgiton .ot fla) Gem Bob. nesr

—

utmnap27: 5740484 /931929 F (b2

Date: (BFZH“S Time: NS
Protes: {URY 149G (ﬂ‘-{@ Weather: Wealm , Sunny)
Notes: hould bath 51ds [
) In situ
Temp Do Conductivity - Turbidity (¥S1) Tnt:::f::;{w Secchidisk|
(ci (a1 (%) mslem uSlom NTU NTU m e _ =
\4.44 751 [B20 |p.00 o b ). |. F | botbm |~ lmin po3I S
|
I
105 013976 |
site Locatign: Litle Rubicon M flow LD(L‘)GU!‘U\WQ. UTM (NAD27): 4320341 WP#OQ-}
Dat: éz Z& “ v Time:
P:;os Wealher @Idd SUNYKY 4
Netes: l
el In situ
Temp Do Conductivity pH Turbidity (YSI) (T tﬁlﬁiﬁ; o Secchi disk Notes
(c) “(mai) (%) mslem uSicm NTU NTU m
U495 | go# 00l | 15 648 | oS 50 \botom | VLS M poot
7.0l |80-2
Site Location: L3 auon Outbleo utm (vao27 OF8 F54Y /4320463 (H Ej
ot !ggglg Son (HZUER) 1.3 !ﬁavm ﬁmnuf
Photos: - | Io) eather:
No?es‘. o, w. €as oS
In situ
Temp DO Conductivity o Turbidity (YSI) {T“Tr:::ii:gw' Secchidisk|
(e {mall) (%) msiem uStcm NTU oy N m
- NHBEM
229 3331833 0L | W1 | 025 o4 | AL 1S |t T SR n Qe oot

C-2
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SMUD

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

Page‘i'___ oS

SMUD In Situ Monitoring in the Upper American River

(=2
Project and Chili Bar Project

Stillwater Sciences

Instrument(S)used: *1357 b%le

Personnel: -B'\u:l- Hr‘r‘ﬂ’ Q'h riztsma, ?Uck

Site Location: wrevle Creek «olfl e bveoun

UTM (NAD27): _jo § »2713¢19T 32054 3

Lowsn

Time:

1 SO 8w

wf 135

Date: B-25- 225
Photos: [Aamgests 294L7 os 15)e LEleA. weather: A R
Notes: As 151} i
* Ts - H-~ac in situ
Yerp Do Conductivity | Tormidy v ‘T__T.""’""" Samnidiul"m
(C} {met) (%) msicm Siem NTY NTU m__ |
12.24(8.64|Bl.72 |Poy| 1o |1ob| 2.9 | 5.0 —H T patina.
A Gk o f
Site Location: G‘_;, o mg‘,‘?esuww UTM(NADZTL IO § CIBLIGL 4320543
Dat: P-25-20.8& Time: 2% 35 <> K wp )
Pholos: 15,2 - 15 ry Weather: _ slosr Svm w ty
Notes: !
35 - 5 -
* e ec X In situ
Tarbigl
Temp Do Canductivity " Turbkdity (YSI} lTur: dl"mzer Socchidisk |
el {mgtt) () msicm pSicm NTU NTY m
5.22|#.83(88.5 |o.o1L | 13 1% | 0.7 } s¢ .0 m loHom

&ivle Crenle ovkb) g
Site Location: _ Fuse Gorts Crgal Fegervelr utM(NaD27: ' & 2713285 335270

Date: g-15- 201§ Time: 12 Reo wf 1O
Pholos: 1516~ 1518 Weather: _eltay  fuimi
Notes: {CECH i
- - -
a4 b Gc in sifu
Temp oo Conductivity o Turbidity {YS1) tT"TmM] Secchidisk |
{€) mpgh {%} mslem pElem NTU NTU m
7.6y |264182.) |2.27] 15 [L.796] 0.7 7. 90 ©- 254 brbom
Site Location: &L\.g Pes L S bl uti (nap27f®d 22 24 6,3 3G 4314 159
Date: 8-26-20,% ' N Time: |4 IS : il 117
Photos: 775+ 1530 (Coma f) Weather: _cloey oLty o
Moles: K o * woag k) /
* IS - 9- gcc - In situ
Temp [7.e] Conductivity o Turhidity [YSI) n“_’f“““’ 3 Sacchl disk o
tel (i) %) mslem pStem NTU NTU m
2103 |B.15| &g p.oig D 124 ©.5 |1.35 a0 St
March 2016 C-3
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

C-4

@ SMUD

(GE===>>] SMUD In Situ Monitoring in the Upper American River Page #-or S
Stillwater Sciences Project and Chili Bar Project
instrument(s) used: Y31 @420 + MICWTR( duroidipteder  Personne: _Bruce Hoas Cuisraa duek
Site Location: Gevle (neekk Fs oL condiygucs UTM (NAD27): o125252 314503
Date: B-725-TeoiB > —0 Eobve Time: \5:100 = VS P 12
Photos: 1523 -5z Weather: (lper Svemwmn
Notes: ¥ I
- H} ) A a f.oo ]
s - 8- Spre w In situ
_Temp 0o Conductivity » Turbidity (¥SI) lTij‘jEd'ﬁ’ ) | socchiaia|
tc) {mgi1) (%} mslcm pSlem NTU NTU m
1.6) |B.42|@8.2 0015 1, |4 | 0.4 | 3.07 ) 8 m bolom
e, Cnwsk ods of wnfiwnc
Site Location: 5 Ve gv, utMnAD27:. 81252728 4314908
Date: P-26 - 20|15 Time: 'Siio Wplla
Photos: 1525 « ig':,(gers’zq Weather: ¢ lp e St o
Notes: !
_,H; )! o‘ 3-; u-}ruc Dovs !
TS -8 - SFER % In situ
Temp Do Conductivity - Turbidity (Y5I) (TH.I;:T:::::‘ Secchi disk o
(c) {mg/l) (%) mslem uSlcm NTU NTU m
17.76 |8.52| &5.4leoq| 1 (L9 | 0.9 | 2.4F R e

5{ S hoarCree e 'v)_fl‘“__ L’b’ ﬁl 4=

Site Location?

LEr re e P
UTM (NAD27):

072538 4300385

Date: 8-zc-2o/5 Time: Is: Bo w2 115
Photos: /531~ JEET Weather, _lecr Swmuy o
Notes: T
* LS -)o - SFSC X In situ
Temp Do Conductivity Turbidity (Y51) Tnl_'b_idity Secchi disk
PH (T L Notes
(c) (mg/l) (%) mslem uSlem NTU NTU m
726 |89, | 3.9 22| B |LYz|L.0 |/3.5% S50 kalkin

March 2016
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SMUD

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

CC==3>  SMUD In Situ Monitoring in the Upper American River Page® oS
Stillwater Sciences Project and Chili Bar Project
ts) used: 351 &2 + Mg Tl) Tardrdimeds P i Payem rren
Sito Location: 8% Silsge ek aflor he e liey,  UTM(NADZY) _y2 5 572/53%7 4303162
Date: O-240- 2016 Time: _joidls
Photos: : Weather: _cloge fymevy
Notes: 5
A‘ o C‘\J‘Ix’lna 54--‘--;-!-.
TS5 -1l - SEsC. & In situ
Tomp po Conductivity | Tty st 11';:;:‘39" Secchl disk[
(c) {mgn) (%) msiem pSlem NTU NTU m
iy.g8 & .ol |85.7 (0.0 13 165 | V.o 5.0{ 1.0 we  bullow,
Loom Fomefet
Site Location: 5% Suvex < fmag  réFler uTM(NAD27): ‘P 3 012268 430327y
Date: _B-2bL- 2006 Time: L. |
Photos: Westher, __eleov  ¢upay
Motes: |
} ) cj JM
we LS — 2 - SC W in site
Tomp Do Gonductivity Turbidity [¥81) Turbllty o oh ok
H (Turbld!meter) o,
C | imom [ oo | msiom pSfem NTY NTY m
8.46 |60z 27.8 |o.o15| 10 G5 | e b 1.6 Z o billow

Site Location: 51 /va~ sl 1-fa to Comrpar Aone UTM(NAD27:. 1€ S ony m d H3p:2 B

Date: B-2&-2es 4 Time: /2! 6%
Photos: Weather: _ rlien, S m ooy
Notes:
IS =-12 . 5
..;ﬁ-_,.s C in situ
Temp Do Conductivity pH Turbldity {¥S1) |Im!;!| tor) Socohl disk Notes
ic) (mgh) (%) msicm p8icm NTUY NTU m
11.52 |9.44(95. ) |P.oyg| ;b |L.9G| (.G 5.3 9 1.0 im bl
Site Location: _ 51/wev Cedrle_ o1ELlnw Lo UTM (NAD27):_ o S @T13L9P)  ueS9q52
Date: P - 1€ Gne Vi Tgvir, Time: H

Photos: Weather: "
Motes:

2135 - Y - SC

in situ
Terap o Conductivity ) “mm' Socchi disk |
¢ tmgn) ) ms/em pSiem NTU NTU m
12.31 | 103z Gl |0.0vg| b iz 0.8 |b-v2 01gm  lutlarm
March 2016 C-5
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

C-6

Stillwater Sciences

Instrument{S) used:

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

Pagei of

Personnel: B@"CE‘ Hite 1}

) SMUD

5

Site Location: SFAZ v stme o Ltrmsee FH -
Date: T 2h-) Time:

UTM (NADZ7:_ g S5 © by Uz6Gss T

15 5 2y
Photos: Weather: &y er o wm
Naotes: !
*is = '5‘-’ SF-AQ ¥ In situ
Temp 0o Concuctivity | Torbiay oSt (Tl | Bocehi diek e
(<) {mai) {%) mSicm pSiem NTU NTU ™
22.1%| G 23 /1°bo|o.obg] b1 [.ag| 1.3 | 1.94 low blion
FYIRT) ZZW. v Flew Fro—
Site Location: Brvay, £k  Besevvery utTMmAD2?): )0 S olesuddy t983Lo
Date: _@-27- 1% Time: J& 144
Photos: Weather. _glpoy Sumen ot M
Notes: !
* LS- 17 - 8 * In situ
Temp Do Conductivity ” Turhldity [¥5I) lTuTr:;:::l:?tar] Secchl disk —
s {mgh) 5} ms/cm pSicm NTU NTU m
(.49 |jo.zs] 43.9| 0.032] 24 [L-&S 2.0 0:25 m  lsflon

Site Location: SFak doguns trsgm af Comsus
Date:

UTM(NAD27): /6 S

270859 q45( 35

B-29 ~2ar§ hsavhoosa. Time: 1z
Photos: Wesgth Clear Stwa f__’
Notes:
T
H TS~ o - SFAL = :
In situ
Temp Do Gonductivity gy | Turbldiy {YS) ‘Tm Socchl disk [,
(c) (mgh) (%) mSliem pSicm NTU NTU m
21428 a4 o). 2 |97 | 26§ |5k 1.1 H own  bolien,
Site Location: SFAL Oewnstman sf Skl utmanzz; (8 3 205G 534 Y2532 74¢
Date: B-27- e, 8 Cree kR Time: J12:«F
Photos: Weather: , legy  Shvor g
Motes: 2
X s - Jﬁ\" SFar "K. In sity
Tamp [ Condutivity Tuebldity pesyy | Turbiity o ik
PH m Notes
(c) {mgh) %) msiem uSiemn NTU NTU m
13.771]10.729 §8.8| 2.021 i1 13 2.\ (.5 - betosm,
March 2016

Draft Water Quality
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Stillwater Sciences

SMUD

Project and Chili Bar Project

Personnel: ’E"’H

tnstrument($) used: sz L9zeo

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

SMUD In Situ Monitoring in the Upper American River

Page S a5

Site Location: SAak —pPetname of ulk . da fé‘«:k_ UTMNAD27): jo 5 ©ObS2ZH1y 28784

Date: _B-29- 2o’§ 7] Time: 13: 3%
Photas: Weather, « (fev  Suvioy s
Notes: |
XxILs - 18 - SFak el In situ
Temp 0o Gonductivity | Tortny v Turbldity | g ocohl diok
(<) (mgh) (%) msiem pSfem NTU NTU m
18.98 [9.89]/104.2|0.025 22. 3| L.z .25 m bells,
Site Location: UTM (NAD27):
Date: Time:
Photos: Woeather:
Notes:
iIn situ
Temp Do Conduetivity [Ty vsn mT,:'l::"""! | Soeen aisx
(¢ {mg) %) ms/em uSfem NTU NTU m
Site Location: UTM (NAD27):
Date: Time:
Photos: Waeath
MNotes:
in situ
Temp Do Gonductivity oH Turhldity (YSI1) I.[m” Hineter) Sacchi dlsk Mot
(G} (%) msiem pSfem NTU NTU m
Site Location: UTM (NADZ7):
Date: Time:
Photos: e
Notes:
In situ
Tomp Do Gonductivity r | T s [..TE""'W ) |secontame)
() (mgi) | %) mslem pSicm NTU NTU m

March 2016
Draft Water Quality
Monitoring Report
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

Page vof

< =

Stillwater Sciences

SMUD In Situ Monitoring in the Upper American River
Project and Chili Bar Project Bven Tosmres Ut
Se e ﬁ"“’) G/:Lr'-{ ;fﬂ\—-

Instrument(S) used: AsE LAagro Personnel: B > "y
Site Location: =5 — 20 - SEac UTM(NADZT): | » 3 289659 H2931193
Date: ~/73 ) zoss Time: TR ]
Photos: Weather: _ cloer . Sviu o
Notes: i
) ~
ik 4 5 Pre In situ
Temp Do Conduetivity Turbidity (YSI) Toabidity | o onydisk
pH (Tur ) Notes
(cy (mgt) (%) msicm uSicm NTU NTU m
569 |98L[19.L bc28| 23 (.63 1. S Jwa  bedden
Site Location: L5 — 21 ~ SFAR UTM (NAD27) @ 5 © bB8Y030 Hz9 6T 7
Date: 9 ’;'J? /2o Time: 535
Photos: Weather, ¢ liev .5 e teen
Notes: \
e clyeR In situ
o z Turbidity
Temp oo Conductivity - Turbidity {¥S1) {Turhidimetar) Secchi disk s
¢} {mgh} (%) mslcm uSlem NTU NTU m
.Y |7 bo i) o225 | 2) 105 | .3 ————— | DG balfas
— =
Site Location: =5~ =% SEAR_ UTM (NAD27): /6 5 ol 7@ ey Y299 (10
Date: A Jet | zors Time: lo! £S
Photos: 7 1 Weather:  plocr  Sum s
Notes:
e = I‘Sr‘ i In situ
Temp Do Conductivity it Turbidity (YSI) ”u.';';:b;f:{m Secchidisk |,
(c) (mg/1) (%) msicm uSlem NTU NTU m
11.32 2-69|/e0. 9 .23 | 23 12z |2 (o =— OS5 m bkl
Site Location: LS - 23 - SEA/C UTM(NAD27), o S 06T 331HS YHeSer-2
Date: q /% S 2575 Time: 15 i=o
Photos: Weather: T P
Notes:
e, & ).5""‘- In situ
Temp Do Conductivity Turbidity (¥S1) Tlf':bidm Secchi disk
pH (T i Notes
(c) mgil (%) mslem uSlem NTU NTU m
“) e
pue |82 |91.9 P-193] )32 55|29 0m KB

March 2016
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@ SMUD

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

Page 1 of
= i 2
Stillwater Sciences Reservoir - Water Quality Date: le ﬂ' 19 } Fl
In situ Profiles Time: yz: 3o

5 Instrument used: 75! L&Gzo
Site Location: & = TS5 -4 - LL Water depth:

UTM(NAD27): Jo S o113ui21S 43220l (2wl

I} -

Secchi: 7+ 5 m
Personnel; ToRveE W ,och KEwiElieH (@eres

Site Notes: g._:hnd:). Cm\f c;\lc‘s\\k— Rpaze

Depth Temp Do Conductivity Turbidity | \water
Notes
() | (m) (c) (mah) (%) mslem | pSlem pH NTU Sample
surface Wwwea]l 1.1 | 7 e-Bn.cet| T.0 bas| 6.0
33 | 1 |a.ge| 161 |15.9 |0.009| 10| LBZ| 0.1
66 | 2 |\ 17|18 | 15.4la-c08] 70| L.BI| -7
98 | 3 Wkl |1l | 154 | pecA| 10| k.| 0.7
131 4 |wbl]l 7.9 | 9400009 To|l -7 .7
164 | 5 | bS] 3.5 4.9 6. 1-0] L.OS] ©-7
197 8 | w.w2] 1.59] 9y.| o.ccra| N.0| L.a3]| n.7
20| 7 || 1 Rqyus|oon| 9.2 L2 6.8
%2 8 | 1454 1.lbe| 95.2]|0.c8] el L2 6.8
295 | 8 w63 | 1d| 1A |loeea| 19 .| ©.7
328 | 10 | .82 7.2 | 149 ]le.ecfq| 10| L.O2] 6.7
1] 1 | ys\ | .50 158|n.aa |70 | LA3] LK Fuid bt
39.4 | 12
427 | 13
459 | 14
492 | 15
525 | 16
558 | 17
59.1 | 18
623 | 19
§56 | 20
689 | 21
722 | 22
755 | 23
787 | 24
820 | 25
853 | 26
sss | 27
919 | 28
951 | 29
98.4 | 30
101.7 | 3
1050 | 32
1083 | 33
111.5| 34
March 2016 C-9
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Sacramento Municipal Utility District \ M DO
Upper American River Project /

FERC Project No. 2101

Page 1 of
== oy
Stillwater Sciences Reservoir - Water Quality Date: iol 2-24{ s
In situ Profiles Time:  (R(S
Instrument used: (L 2o
Site Location: A v e R Water depth: ﬁ
UTM (NAD27): (o5 5732765 4219087 ( =3
Secchi: 77.5 o0
Personnel: FTH ., kKkc
Site Notes: ss!!‘:ﬂsf Whacoe, (Calm
Depth Temp Do Conductivity Turbidity Water Sindan
w | m| (c) (mal) @) | msem | usiem | pH NTU | Sample
surface .35 7.29| TM.lloece8 1.0l L-B2Z Ol
33 | 1 [\3.94] 7.2 95 Alw. e N.00 L2 o6
66 | 2 |[RGL | 7.8 15 S|l o.coft .08 LY PO |
98 | 3 l@as] 72.8d s YoccYr.edblr] 0l
131 4 1 13.46] 1.8 Ns.4| o000 B.cd ©.F53] 0.6
64| 5 | 343 1.88| I15.5| D.0A| T.00| L-48]| O-&
197 | 6 | \3.4\| 784 5.0l 0 AN weo| LUF| olo
220 | 7 | 13.29| 7.82| T14.8|lp .coq 1.an .42 .77
262 | 8 [13.38] 1.8\ | 74.7l 004 Q.00 L339 0-1
25| 9 | 1337 1.39] Q4.6 | 0.009] Deo| €3] 0.7
28| 10| 13.35] 9.7814.4 | 0.0 N1.e0| L.3]l ol
381 | 1 13.34 ]| 77|34 .3 | p.088 Ton b.32] 6.7
394 | 12 [\3.3)] 7,706 14 .\ [0. 9 77. b. 3| (= W
427 | 13 | 12.24| 7.5 74.0{0 .06/ 8 .0d b.R0| .9
459 | 14 112281 195 74-0| o.olR.0d bL.22| -9
492 | 15 |\3.2-| 7.74| 14-3| 60.aA T-cd .27 T
525 | 16 | 123.20] 7.95| 14.0|0.004] .0 L.2| ©.8
ssg | VB2 9 3% 312 lpnerfl] Tl 620 .77
501 | 18
623 | 19
656 | 20
689 | 21
722 | 22
755 | 23
787 | 24
820 | 25
853 | 26
B85 | 27
919 | 28
95.1 29
984 | 30
101.7 | 31
105.0 | 32
108.3 | 33
1115 | 34
C-10 March 2016
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@ SMUD

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

} Page 1 of
Stillwater Sciences F{esewoir_- Watef Quality D_ate: )5
In situ Profiles Time: 12%57
Instrument used: w5 2o
Site Location: e e e Water depth: _ &7y, (3
UTM (NAD27): _ (8 p3llebo 4318947 [ ™ Fm _—
B b I 0
Personnel: ETH.‘ Eeae A
Site Notes: AJQW alm
Depth Temp Do Conductivity Turbidity Water
@ [m| (c) | man | 0 | msem | ustom | pu wru__| samele [
suface | 13.,0]| 8.03| 77.2|lo.cA[1.00| b .l
33 | 1 11R3..217.99 | 068 |0 -afy T .60 O bl = py
66 | 2 112.182]7-99 |9k.| |o.o07| 00| LS5 ©.7
98 | 3 |\3.65| B.oo| Je.0|l0.00%] T.00| b.52] 69
131 | 4 | 13.0| -0\ TL.0|0-0lo]| 8.00] L-49 o.7
14| 5 |(2.94] 8.00| 75 9|, 009 T b-U4S| ©.70)
197 ] 6 1296 199|115 -T|lc.009 7-00| L42] o.7
20| 7 |12.86 7.97|175.4|0-009 7.0 L-33] .8
62| 8 |12.a8s5]| 7496 [15.2 |60.e09 J-00] L33 O.7
25| 9 |1z.e5] 7.94|15.2|0.008]| .00 3| o7
28| 0| 12.85] 7494 75 |o.ccA|T.00| L3RS o.8
%1 | 1 ]12.83] 7.93 7S olo-csdece| b-34]| o8
4| 2| z. &\ 1.92| 4.8 oo T-c0] bRY] .8
27| 1B [i12.80 1.9\ |74.8|o.ccBoo]| L2 .8
8 | 14 |12.98] 7.92| 14 Rlo.ecq 1.0 L-32] ©-8
492 | 15
525 | 16
558 | 17
59.1 18
623 | 19
656 | 20
689 | 21
722 | 22
755 | 23
787 | 24
820 | 25
853 | 26
886 | 27
919 | 28
951 | 29
984 | 30
w017 | A
1050 | 32
1083 | 33
1115| 34
March 2016 C-11
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Sacramento Municipal Utility District M DO
Upper American River Project /

FERC Project No. 2101

Page 1 of

e =

Stillwater Sciences Reservoir - Water Quality Date: o ’ ZQ{ s
In situ Profiles Time: 137y~
Instrument used: ‘QﬂZQ
Site Location: =14 —pr Water depth: _ 22.4 L4 .
UTM (NAD27): (o)
Secchii (o .
Personnel: Proce diTon, keueey CRone
Site Notes: SOMNT, Come  GUNDS
Depth Temp Do Conductivity Turbidity Water
Motes

() | (m) (c) (mah) (%) msicm | uSlcm pH NTU Sample

surface \H.oo 12 Eo.l|loo2d] k.ol 7.-19] -8
33 [ 11\v329 | 8.co| 11.Blee2\|IL.d1.90| 0.5
66 | 2 | R98 | 192 | D |o.o2d ko] 0.7l 0.8
98 | 3 | 134b| 7.8o| w2 |o.02\| \L.o| 1- c.B
11| 4 | 13282 1.8\| 15.0|lc.0z2l|\L.o| T.2\| ©-&
164 | 5 [12.35| T4 73-8 ool (5ol T-(bL] ©.9
197 | 6 | 12,90 ] 1.M| 13-Sle.020 \T.0| .13 55
o
62| 8
295 | 9
328 | 10
/1| M
394 | 12
427 | 13
459 | 14
492 | 15
52.5 16
55.8 17
591 | 18
62.3 19
856 | 20
68.9 | 21
722 | 22
765 23
787 | 24
820 | 25
85.3 26
88.6 | 27
919 | 28
g51 | 28
984 | 30
1017 3
105.0 | 32
1083 | 33
1115 34

C-12 March 2016
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@ SMUD

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

Page 1 of \
Stillwater Sciences Reservoir - Water Quality Date: 2- =
In situ Profiles Time: oo
Instrument used:
Site Location: BE-I5- 5 —ONE Water depth: %
UTM (NAD27): 15 § 0921195 “YdeFba; [ wlZp
' Secchi: & 5w,
Personnel: RTet 4+ ke
Site Notes: W’_&,-?m
5
Depth Temp DO Conductivity Turbidity Water
|Notes
(ft) | (m) (C) (mall) (%a) ms/cm pSlem pH NTU Sample
sutace ||z, 24 | .18 B2S|p.0q|10.06] L] 0.
33 | 1 |1.35 | £.12 | 8355|6013 Wo | B3| ol
66 | 2 |I\W-3d)| 8.08| B2.4|n.cl3| 1l-0] 6.76] ©.&
98 | 3 [IL.3L] B&.0\| Bl |o.0t3| (1.0 |L.7Y]| 0.6
11 4 [Ibv1 | 7498 8Ly o3| Lol bbLTl O
184 5 |\Vo.lo| 195 | BoB|o.c3|U.o|lb.tS] 0.
197 | 6
230 | 7
62| 8
205 | 9
328 | 10
36.1 11
394 | 12
427 | 13
459 | 14
492 | 15
525 | 16
558 | 17
591 | 18
623 | 19
656 | 20
689 | 21
723 | 22
755 | 23
787 | 24
82.0 | 25
853 | 26
886 | 27
919 | 28
951 | 29
o84 | 30
101.7 | 31
105.0 | 32
108.3 | 33
1115 | 34
March 2016 C-13

Draft Water Quality
Monitoring Report



Sacramento Municipal Utility District M DO
Upper American River Project

FERC Project No. 2101

Page 1 of |
Stillwater Sciences Reservoir - Water Quality Date: I {2_3[ S

In situ Profiles Time: [32s

Instrument used: 920

Site Location: Z-1-8-lo-QWE Water depth: \_i o ;E
UTM (NAD27): (oS o07t5822 H Iy (D)

Secchii RN 1.5 4
Personnel: BT ke

SiteNotes: __ Socwa ., Ldactn ; Sligk \omeza

Depth Temp DO Conductivity Turbidity Water
(ft) [{m) (c) (mall) (%) msicm | uSicm pH NTU sample [*'°*
suface |\, (]| 0.57 | FFEF|o.o4| W16 |L.717| 6.5 1.3 = Da %
33 | 1 Yo | 03| 820 | .03 w.o0|l,.9% o-%
66 | 2 J\W .28 | 7.99| 84| p.ov3 Wol| GBYl p.5
98 | 8 |.2l] na8| Bl.Z |o.013| W0 | L.B83] o5
1] 4 20| 297 B\v.olo.013| nolb-T78] o4
184 | 5 | W le] 1.9 po.q]e .03 (.O| b-T75 &5.5
197 ] 6 | Wad ]| 72.99 8o0.8|loc.o2]| o] k2] .4
280 7 |\ iz | 19Y Bob|D-0W| o] L-T0| 0-S
62| 8 | b1l ] 793 8 Y| p.oid] W.0]| bAs] o.F
295 | 9 {1 7.92| Bo.slo 015 .o| b.La] ©.5
28| 10 | (Lo | 793 BoY|s.0y o] LLB| oS
31| 1] Lo 79| 802 |0 o4 6| L.LR| oS — AC clhaneg
34 | 2 | (.o 7.89| 80 |o.od| .o L.k Tleld CMAJQ&B'_LJ
27| B\ s| 7.88/1799 |e.oy| W.o|l(0.G~ o should have
9| 4 |l q.81719.8lo.cw] WWol L.GU] o.s Vecaded GooF
w2 | 15 [ 1L .cb] 9079 [nat] Lol bt o5 a of,
526 | 16 [\o.SB] 7.8 794 [cold| o] LLb| o.5 JARBD
s68 | 7 115.92] 1.81| 7849 |pn-oH| l1.0l bS] 0.4
sa1 | 18 | U] B.02] 98k [o-805| 1 2.0] L.11]| .5
23| 18 |yz.81] 7.3 | L7.( |02 b.d L.5E| 0.5
856 | 20 |v2.3C] L. 719 | 3.3 |0.03] lool L] 0.4
B89 | 21 | W.89] L.l | bi.( |6 .0ol3 0.9 L-23] ok
2| 2| nwsq]| L.ublsq.1]o.03 V.o L.I4] AL
5] 28 | o2 | L.Z2|Sh.o|le o3 .o b.ods ob
87| 2 1637 $92%25 0,032 .ol 51| ok
20| B laqg | g5 |4 |pol] so] $90] o.]
853 | %6 149 | 5.52| 4plo.03 kb.o| 58| 05
886 | 7 |54 | 5.27| 459 |o.ol| loo] S| p.7
g9 28 |q.728 | S 5| yz.glo-ol4| .0l 5. 1R 0.8
951 | 29 |19.07 |YH.g5 | Y1.9|d-0t4| (0.0| 5.L8B] 0.7
94| 0 |1248 | 4.b| H40.2|0.014] 0 .0| 5. |.O
7] M) ® 42 4 . YHG| Yo 3|lo.o4| o0 ST (-0
50| 2 | Budo | Hiy | 3s S|l oois| b.ol55S8] |.o
108.3 33
1115| 34 .
C-14 March 2016

Draft Water Quality
Monitoring Report



SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page 1 of l

Ce= =5
Stillwater Sciences Reservoir - Water Quality Date: [ | 2,3 ’ |5
In situ Profiles Time: (438
Instrument used: (926>
Site Location: e ey R, [ ) Water depth: .

UTM (NAD27):_ (6 020R] Y30L2HI! ) Bin
Personnel: BT Yve

Site Notes: S Lipeoy Liased . Rreez u
&

=

Secchi: T8

Depth Temp Do Conductivity Turbidity Water
MNotes
(ft) ] m | (c) (mal) (%) msiem | uSfem pH NTU Sample
suface [\ . | .00 &2.0p-o12 | 1.6 |L-T7L] 05
3 T WGl | 196 | Bl |e.s3] e | TF] oS
66 | 2 |[\Wo.55 | 7495| 81.4|0.013] Wol| LLB| o5
98 | 3 |29 ]| 7244 81 [~.eB| ol L.JY oS
11| 4 |1L-27]| 795 | 80 [lo .01 w.ol| b.5S8| 0.5
164 | 5 [1L22Z] 184 |Bo.Blo.ol3| Lol bss| 65
197 ] &8 |{L-1&] 7.4l go.Sle.o3z.ol bss] 05
20| 7 W, 1B ] 193 go5|oc.05 (2.0] -57] ©.77
%2 8 [\Way | 9888\ |po3W.o [t sileosT — Qe : Tiedd
25| 9 [lb.12 | 781|799 ph.oR| lo]|bLSY 6.5 Cvaw unvan, Should lape
28| 10 |[\b.o7| 2.83|79.3|c.03[ 10| Lsy| oL vecordtd ©S7
61 | 1 [\W.0R] 1.78| 184 |le .o13| 1.0l bk-52] ol [ 0%
24| 2 [\L,0%]2.96] 78.9]|p0|V 0]l L.52| 0.5 D
27 | BlL.ol]l2.75 1785 |03 Lol b.52| o0&
459 | 4 | lb.co| 7173 | 7£2.3 |03 1.0]| L.SZ| ~.5
w92 | 15 |\g99 | 172|718.2 .03 1.0 sB]| 6.5
525 | 16 |15.98 | 191 | 7180 |e-05|i12.0| b-5s| o.5
5586 | 17 15,91 | 1.713 ] 18.1|o.os] \W.o|b. St o\
so1 | 18 i8] 1.3 | 7C.2|00v3 | W.o| bl] o.7]
523 | 19 | 13 4yT]| L.B6L| - Zlooz| oolb. Y2 .8
656 | 20 | 12 || L.38 | S8.2|cD2[9.c]| b.34] -8
ss9 | 21 11(,23]15.56| 49.4|o-013| 0| 15| .0
2| 2| 0.45] 4.83| U3.2[6.012| el S| (.2
755 | 23
78.7 24
82.0 25
g53 | 28
886 | 27
919 | 28
951 | 29
98.4 30
1017 31
105.0 32
1083 | 33
111.5 a4
March 2016 C-15

Draft Water Quality
Monitoring Report



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

@ SMUD

Page 1 of
Stillwater Sciences Reservoir - Water Quality Date: 1=
In situ Profiles Time: ﬂuﬂLLZ‘:
Instrument used:
Site Location: LTS -8 —OUgE Water depth: _(gﬂm_] o
UTM (NAD27): |8 07222 4304952 ( =) 21
Secchi: &E!
Personnel: _61‘“’ \ew
Site Notes: 9 N Laren 55-3§+ Rego 7 e
Depth Temp Do Conductivity Turbidity Water .
w [ m| (c) (mgh) (%) msfcm | pSfem | pH Ty [ eUiple
suface | Wb .LB] BRL| 85 .9 |o.0\4] 1Z.6]1.S| ©F
33 | 1 Iy,.42| £.149]| B3.S|o .2 lo.of .97 S
66 | 2 |1L.28]| 8.08| 2.3 0.012] 1©0.6] L. 0.5
98 | 3 |\,.24)| B.oz| Bl |o.03[ Lo |b-H48] o.Y
131 4 [l.2y | 799 81.3|.03 W.O0| L33 ol
164 | 5 |Wa.20]| 798 2L\ |D.013] Wl.o] b-22 &.y4
197 | 6 |lb.1a] 1.96| Rodlo.03 L.o]| b.Is &5
20 7 |\.t8] 1.893]| Boblp.o\dl no | ko] o5
%2| 8 | .18 7.92] 85.5lp.oral Wel| Lol o5
25| 9 .1 ] D41 | Bo.S|lo.olkl \2o| Lol oY
228 | W lw.\1 | 7.99] 8L\ |lo.o] \Wo| .o 0.8
1| . | 7.9 Bo.Y4lo.c| Lol Lekl e.5
394 | 12 | WLl | 71.88 8o. |0 ol bds o.s
227 | B | lb.bas| 7.8 799 |04 ]| 12.0] b.Ool| o©.5
459 | 14|\, ] 78] 72.3]|0.04] 12.0] kol o©-F
402 | 15 |\b.le| 7.85 198|004y 20o] L.oT| ©.Y
525 | 18 |\ 05| 7.4 79. 7| 1Z.o .08 0.5
568 | 17 |\.07| 7.3 19.3| .o 12.0] L.18 === o5 = NTO
so1 | 18 | (.58 7.85| 11.2|p.015] 2.0] .08 o.Y4
623 | 19 |\3.39| 1.49] 71 .{ |0.013]| .ol L.C3| 6.3
656 | 20 [\2.03| N.25| C1.0|0-03| 16.0] .81 ©0.-Y
689 | 21 [ 1.27 95| LR.2 |col3| o]l 0Ll o.Y
722 | 2 | |Ip.LA| L8| ko.8lo.0i3| .ol 5.9( oY
55| 8 | 0.21] L.LE| 5@ .4|lc.0R]| 20|56 .
787 | 24 | (n.03] Lbs2] Sabkle-ocR g0 S.L4] 04
820 | 25 | §.87| L-38| Sb-.4|o.cl3 ko] SLI| 0.4
853 | 26 | 918 | L.35| S5 9 |lo.o| lo-0| S.o| 6-3
886 | 27 .47 | L.-Yo| BL.O|lo.o1S n-0]| S.58 o©-3
919 | 28
951 | 29
98.4 30
1017 ] 3
106.0 | 32
108.3 | 33
1115 | 34

C-16

March 2016
Draft Water Quality
Monitoring Report



@ SMUD

= >

Stillwater Sciences

Site Location:

Reservoir - Water Quality
In situ Profiles

E-T35-9-Tue&

Sacramento Municipal Utility District

Page 1 of

Upper American River Project
FERC Project No. 2101

Date: |b| 2 “5

Time: oo

Instrument used:
Water depth:

e

UTM (NAD27): )
( Y_168 5713199 U3cei133 Fmn Al &

Personnel:. @€ock Hitekl, kBUUEIGE CRawE

Site Notes: CouNNY . Fool, G INDQ

Depth Temp Do Conductivity Turbidity Water

Notes
W | m] (c) (malh) %) | mslem | ustem | pH NTy [ Samele
suface | |15.91 | 8- L8 C|p.ol | .| 1.82| o-F
Bl | ool 2.3 3.8 |0 .010] 8.0 7.8 o L
66 | 2 |\l R.wo| 8l.Tloc.ow| B.o| 1-58] o.4
98 | 3 | |15.Bo| B.ob | 8\.8 |e.o B-0| 7-52| O.
131 4|59 Bou|gl.o |Co| 8.0 135 0.
164 | 5 | 15| Rol |Bo.b|o.owl Bo| 1.32]| 0.
197 ] 6 | |15.72] 299 | Be.3| 0.0 B.0| T-Uo| o.
20| 7 | m.11] 195 8o\ oo B.O| T. o Lo
62| 8 | S lo| M98 19.81le.012] F.o] 1.271 ol
25| 9 | 1A 7.9 8o.2l0.p10l 2.0 7.18 O. s
228 | 10| \s5.(,9] 71.92] 19. 1l o .00 B.o| 7.13] 0.
w1 | M Sl 1.7 719.-2] c.olsl K.o 7.08 o.
w4 | 2| 8.l -85 78.10] c.ol B.o| T.03] o.G
27| 13 |g==m 1.9 | 11-B|s.ote| B.0| T7.12| ©O- is.d42.7c
459 | 14 | \u.mS| 149 928|000/ B .0] 1-21] O.7]
482 | 15 | \25] b.yd| S9-5|0cloB.0| 7.0 0.7
525 | 16 | W.g7| 5.92| S50.2| c.c188.0| L.9S| ©.71
558 | 17 | 1o-10 G1%|l e0.9|lo.012 8.0] b.L3 \-S
500 | 18] .38 305 255 o.ou|lB-o| b.5| -8
3| 9| g.28| 192]| \ss|o.ok|l lo]|b.UHe| 2.
656 | 20 @049 | 0.9C] 1B | oo 26| L.29] 2.0
89 | 21 | B2 | 0.l 5.2 | p-022(S.o|lbkb-2¥H .|
22| 2|77.95)| o.gpn] Ho |p.o22 sl b.2o] .\
55| 8 11.89| od2| 2.5 |p.023 ol L.\S| H.Y
787 | 24
820 | 25
853 | 26
886 | 27
@918 28
951 | 29
98 4 30
101.7 |
105.0 | 32
108.3 33
1115| 34
March 2016

Draft Water Quality
Monitoring Report
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Sacramento Municipal Utility District M DO
Upper American River Project /

FERC Project No. 2101

Page 1 of
= > ==
Stillwater Sciences Reservoir - Water Quality Date: \o ! 20 ‘ 15
In situ Profiles Time: _ | 3p
Instrument used: O
Site Location: & - TS~ | — THE Water depth: lj 2 7E

UTM (NAD27): __16S 0120717 U3an382 ( =1 Zm

Secchi & v
Personnel. RBTY  vwvr

Site Notes: € .aau . (2ol | Us fada
Ay

3

Depth Temp DO Conductivity Turbidity Water
Notes

(ft) |(m} (c) (mgll) (%) msfem | uSlem pH nTu | Sample
suface [ \S Y| B.b2 | BL.9 |[p.0l |Q90 | T2] o.4

Bl ]lis.ge|l 8.6l gV.Y]|o.00d| 8o N02] &.7

66 | 2 |\s79]| 7.91 |BoM4]|o.cb| g.0f T.e4]| ol

98 | 3 | i8] 18| RoB|c.on 80| LY .6

131] 4 | 15.73] 999 Bo-oloow|l 8ol 6.9%5] .

164 | 5 | 1593 794 | Brols. .o B.ol L.89] o5

197 | 6 | 159 7143 198|o.2k| 8. 0| (.21 o.b

20| 7 |\S.ll] 7.92[ 790 |c.ole|B-0f AR o.b

62| 8 s8] 191 | 195 | o] o] L2 ol

25| 9 |15\ 79[ 19.2[ .00/ 9.0 L.84 o.\-

s | 0 |lisas| 7.90] 1a R e-cu] .0 L.2e| O L

31| 1 |1g.52| 7.8L 78. 7| s.0t8 80| L. o©.7

304 | 12 |\ =5.€2] 798| 18| |lo.olo .ol L. 2.2

427 | 13

459 | 14

492 | 15

525 | 16

558 | 17

591 | 18

623 | 19

656 | 20

689 | 21

722 | 22

755 | 23

787 | 24

820 | 25

853 | 26

as6 | 27

919 | 28

951 | 29

934 | 30

101.7 | 31

1050 | 32

108.3 | 33

1115 34

C-18 March 2016

Draft Water Quality
Monitoring Report



@ SMUD

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

- Page 1 of
(A=)
S(i]]w-.![urSL_‘It::t)lcu:i Reservoir - Water Quality Date: IQ‘ g2l i=
In situ Profiles Time: || oo
Instrument used: (925
Site Location: 2-I5 - U - THE Water depth: _ = O
UTM (NAD27): | p& ©o2.9245 U3eota2l =) 3on
Secchi: 1o .55 e
Personnel: BeoeEe H(TeM ., ketiel Al CRaos
SiteNotes: _ SowaN“Y | waetl, caLM
Depth Temp bo Conductivity Turbidity Water
Notes
(ft) | (m) (c) (mgh) (%) msfem | pSicm pH NTU Sample
suface | (S B.UHL| Au.Blo.oul a0 18] ol
33 | 1 |15 B.08 Poflo.ecA]| B.0|1.51 o F
66 | 2 [I5.42] @.00 0.0l p-216 8.0 1.2 .5
98 | 3 lis <] N.94] T9.4|le .o B0 .18 s
132 | & gkl TS | .Y | Seeta) 8.l TN, .5
84| 5 | \534] 1.89[186.9]0 .0 B.o|lbAas| oS
197 | 6 | \s23@ 1.2 1.0l c.o 8ol .81l o6
20| 7 1S3 .80 Il Yol .08 o.5
62| 8 |\ BA 1.84 T2lblo.oul9.0]lbaz]l oo
295 | 9 [ 15.38] 1.88 T8 .B|lo.ow pg.0] L.LL] pt=
28| 10| 5. 37| .86 98.L| .00 B8-0| LR ol
361 11 | \s.24%] 1.285] 718.4UY n.eld 8.0 L.bo] 0.5
394 | 2 | . 3% 1.83 8.2 0.0d .ol b5 .4
27| B\ s .24 N.82| 78.2l .o 8.0 LS5 6.5
459 | 4 | \ . 3| 1.82| 18.0|l .ot B-O| LSR| 0.5
492 | 15 | s. 20 1.u] 76 7] s.oln 8.0 b.s2| oL
25 | 18| (o] bl 58.6]l o.0d T.0] LSS o©.§
58| 17| 10.27] sy | =a .2l .ozl 7.6l .23 .8
591 8]14.9L] 5.04]| 43-3| 0.0u| 8.0|.C]| o.R
623 | 19 |].03 | oWl | 2 ol c.ou| R.ol w.oo| 2l
656 | 20
68.9 | 21
) 22
755 | 23
787 | 24
820 | 25
853 | 26
886 | 27
919 | 28
95.1 28
984 | 30
101.7 | 31
105.0 | 32
108.3| 33
111.5| 34
March 2016 C-19

Draft Water Quality
Monitoring Report



Sacramento Municipal Utility District M DO
Upper American River Project /

FERC Project No. 2101

Page 1 of |
Stillwater Sciences Reservoir - Water Quality Date: e /22 IS
In situ Profiles Time: _ |5Y4<

Instrument used:
Site Location: - TE - |7~ Water depth: <

UTM (NAD27): |65 p]Zloc] U3z 2l = Ym

Secchi: 55@
Personnel: BT W 3 Kic
Site Notes: Smn!f U auson Calon
Depth Temp DO Conductivity Turbidity Water
Notes

w || (e (mal) (%) mslem | uStem | pH Nty | Sample
suface | || Yo | Bay| BLB |o.old] b.o] 7.lo] LO

3 | 1 | n.28]l 8.921 9.3 lo. oWl oal L.9]l 0.9

66 | 2 | .8\ [ Bl | I ]|e.ot] ol LLY (-0

98 | 3 |qua | 85 Mool ool LS| ©-F

131 419.19 | B.29 N.olo.oly o] bk-29]| 0.9

64| 5 |8 | 7.82]| tlo.b]o.ow| 3.0 L-2\]| .0

197 | 6 | 8.61 1us| 3 v |looil 9.0l b.2o o .9

20| 7 |53 .22l 6l |00 F.0]| L.\b] o9

62| 8 |8.3L]| Nou FAA|lo.oid 2| bile| 09

25| 9 |1R8.35| LA S2-3| .o 0| b-o]l (.0

e | 0 )18.28| LAS|sq.l]|loeB|9:0f L.e2l .0
1M 18.7 | N.e0|593]| O.08|lo.0]l 599 ©-9

4| 1218.077] LA 59 ol 03901 £.93] .9

27 | B18.00 | L.Z1] 51.4|0.012[ 9.0 | 5.9 o |

69 | 4 |9.4qL | L.9Z2| sLSlo.orR|9.0|5.88] 0.8

92| 151795 | L.uZ su.\|loos13|90 |5.65| 0.8

525 | 16

55.8 o

591 | 18

623 | 19

656 | 20

g8.g | 21

722 | 22

755 | 23

787 | 24

820 | 25

853 | 26

885 | 27

919 | 28

951 | 29

984 | 30

1017 3

105.0 | 32

108.3 | 33

111.5 | 34

C-20 March 2016

Draft Water Quality
Monitoring Report



@ SMUD

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

Page. % .

(G >1 B

Stillwater Sciences Reservoir - Water Quality Date:
In situ Profiles Time: |y
Instrument used: M1S! &G 20
Site Location: [/ | 12 - < Water depth: 373 5 77
UTM (NAD27}): Y= %9 > 2 . ( wa) [
Secchi:
Personnel:

Site Notes: Hea X

Depth Temp DO Conductivity Turbidity Water
) | {m) (C) (mgll) (%) msSfem | pSiem pH NTU Sample

surface : : f
3.3 1
6.6 2
9.8 3
13.1 4
164 | 5
19.7 6
23.0 7
26.2 8
29.5 9
328 | 10
e ol I
394 | 12
Azl A3
459 | 14
492 | 15
525 | 16
558 | 17
59.1 18
623 | 19
65.6 | 20
68.9 21
72.2 22
755 | 23
787 | 24
82.0 25
853 | 26
886 | 27
919 | 28
951 | 29
984 | 30
1017 | 31
105.0 | 32
108.3 | 33
1115 | 34

March 2016 C-21

Draft Water Quality
Monitoring Report



Sacramento Municipal Utility District (’\ .
Upper American River Project \ / hn U I ,

FERC Project No. 2101

Page 1 of
Ce= 55> v =
Stillwater Sciences Reservoir - Water Quality Date: f 9 !LS
In situ Profiles Time: (1315
Instrument used: Y%| 920
Site Location: g-TS~14-5C Water depth: 9 19_ E

UTM (NAD27):  (0S 01028913 H29L260 {=)

Secchii. 2.5 M
Personnel: BTy + pee

Site Notes: ) = Y T A |
#&hmhh_t_!nﬂ\d_a.

Depth Temp Do Conductivity Turbidity Water IS
(ft) ]:ml (c) (mgll) (%) msfem | pSfem pH NTU | Sample
suface | Tt | | WY | L.8|p.o3il2l0 |10 | 4.7
33 | " |7 bo| WSH|Gb-Sloe.632 20| LA2| T.©
66 | 2 |3.69 | W.52| 9.3 | p.oz2| 21.6| LBS| 5.0
9.8 3
131 | 4
164 | 5
197 | 6
230 | 7
262 | 8
295 | 9
328 | 10
36.1 Bl
394 | 12
427 | 13
459 | 14
492 | 15
525 | 16
558 | 17
591 | 18
623 | 19
656 | 20
689 | 21
722 | 22
755 | 23
787 | 24
820 | 25
853 | 26
886 | 27 = 4
919 | 28
951 | 29
984 | 30
1017 3
1080 | 32
1083 | 33
1115 | 34
C-22

March 2016
Draft Water Quality
Monitoring Report



@ SMUD

CCe= =55
Stillwater Sciences Reservoir - Water Quality

In situ Profiles

Site Location:

g-ITc- |6 -8
UTM (NAD27): —1 = /

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

Page 1 of
Date: |y 1<
Time: 1204

Instrument used: 7Y$| 920
Water depth: e |

Secchi; y
Personnel: BTH + kie
Site Notes: E ey
Depth Temp Do Conductivity Turbidity Water
Notes
(ft) (m) (C) {mgll) (%) ms/cm uSicm pH NTU Sample
surface L2 2
33 1
66 2
9.8 3
131 4
16.4 3
19.7 El
23.0 7
252 | 8
295 | 9
3za | 10
361 | 1
34 | 12
427 | 13
459 | 14
492 15 ><w QC. ChelL " WW—E{N’P
| . wotconedt, field cpend
558 | 17 el N8RS
5o | 18 showldles loAsc
623 | 19
656 | 20
689 | 21
T2 | 22
755 | 23
787 | 24
820 | 25
B53 | 26
886 | 27
919 | 28 = =8
g51 | 29 | \
984 | 30 —
1017 A . =l — =~
1050 | 32
1083 | 33 =
1115 | 34 A | L
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

C-24

SMUD

— i = S e 2 2 )
CC=—=55> SMUD In Situ Monitoring in the Upper American River Page ! o 5
Stillwater Sciences Project and Chili Bar Project
Instrument(S) used: _Iqs' bfroe E Personnel: BAYEE W rre 4
Site Location; “Ts- )|- SFsc UTM (NAD27): =] A
Date: IJI:— [ Time: |04 E am
Photos: ~y A Weather: 8% 2L ° RAIN, OVERCAST, No i b
Notes:
In situ
Temp DO ‘ Conductivity Turbidity (¥S1) Trbaliny ]Secchl disk
| pH (T ) Notas
() | (mgm (%) mslem uSicm NTU NTU m
7.78 (G113 |8.8 [°-e18 | 1z 7.13| 2.8 (=FLeie 0 e Lo
Site Location: LS~ 2= 5C - UTM (NAD27): A
Date: [z )& Time: 1Y am
Photos: A Weather: 3L ° Raim OVERCAST L Mo VuIND
Notes:
In situ
Temp Do Conductivity | Turbidity (YS1) TRrICHty Secchi disk
: | pH i (Tur Motes
ped mgm | (h) mslem uSlem NTU NTU m
7.34 195, |79.0 |o.p20| 12 oy | 19 |.Om 2} bodyys m
Site Location: ~Ts-13- S¢ UTM (NAD27): ») A
Date k)2 )i g Time: 12:3Cp £
Photos: _ ' g A Weather: _ 28 ©* DARZILE, 0 vE@cAST , po Win B
Notes: N
ebio lade  broven - g bt cfde. L\.nﬂ.'rb} fa)
In situ
| Temp 0o Conductivity o Turbidity (YSI) {T“Tr“iiﬁ_’a“’ Secchi disk |,
tc) (mgi) (%) mSlem | 1Siem NTU NTU m
trl-t oF sacdlvacat
2.24 947 |80 |0.026 | |8 : 6. 8% | 7.5 ‘»’M cloci lde bwreis
<0.,2%
W
Site Location: -£$ - |4 - SC UTM {NAD27): wiA
Date: lf Jz )15 Time: %15
Photos: N/A Weather: - 12TLE Mo b A
Nates:
In situ
Temp Do Conductivity Turbidity (Y51} T?ﬁldw . | Secchi disk
pH (T er) Notes
() {mgn) (%) msfem uStem NTU NTU m
Q. [16o2|@.2 005 | 10 |&%]3.3 b | butioney
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@ SMUD

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

===
Stillwater Sciences

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

Page - of S

Instr t(S) used: 151 LALo L Personnel: BRoce H e
Site Location: T5 -15 - SFaf _ UTM(NAD27): _ mM/ A
Date: 1é/z /15 Time: 1%: 2o : e
Photos: NS A Weather:g§g° Mhipe OVERCAST No D
Notes: 3 d
In situ
Temp oo Conductivity | i Turbidity (YS1) tTuTr:::::::"m} Secchidisk|
(¢l {mgil} (%} mslcm uSlcm NTU NTU m =)
il,els |985|84.6 |07 | 57 el [Lrug <025
|
Site Location: T5- L7 - BC UTM (NAD2T: ™~/ A
Date: \4/3 | 15 Time: 1o 4o
Photos: = A Weather: _1‘_‘{ ® s Cloevol, we WND
Notes: chocetate Yorowa [eldsr pneim gyant
o Fd
i} In situ
2 - Turbidity 7
emp Do Conductivity - Turbidity (YSI) (Turbidimeter) Secchi dISRI i
e {mgil) (%) msfcm uSicm NTU NTU m
244 445 | BB 004G | 38 T.47 | 295, 4 ¢ 5.5 m
Site Location: TS - 1lo - SFaR UM (NAD27):. N/ A
Date: id /3 J, = Time: Hide
Photes: o~y ) A Weather: 6442 PARTLY CLovbr  No by, oD
Notes: al = [k
choco bhiadn Peprra Jalie, rem tvewd)
In situ
Temp Do Conductivity oH Turbidity (Y51} rrum:r} Secchi disk Fr
(c) (mg) (%) msiem pSlem NTU NTU m
9.08 oMz f.4 [2.080| &5 130 | 353 < OFm
| | |
Site Location: Ts - 19- SFAR UTM (NAD27): M/ A
Date: Y Jg Ji5 Time: 1Ly
Photos: ~NEA Weather 3 g® PAETLY oV DY 40 gy, oD
Notes: TR ” rd ¥
madiy yues modyadd hr' clovely (asme varn ewni
in situ
o o Turbidity :
Temp Do Conductivity b Turbidity I'YSI! (Turbidimeter) Secchi disk o
{c) {mgil) (%} mSlem uSlcm NTU NTU m
Il.42 |91 (891 |0.229| 2) |7.6o| l0.0 0.5 D he By,
March 2016
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Sacramento Municipal Utility District M DO
Upper American River Project

FERC Project No. 2101

4 ¢
Ce= =5 SMUD In Situ Monitoring in the Upper American River Paged o« B
Stillwater Sciences Project and Chili Bar Project ¢ g
Instrument(S)used: 02| (g 2 Personnel: BT W + kkc
Site Location: T - n - scae #% UTM (NAD27): (oS oleq2L40 4292024
Date: nlales Time: [3:4p
Photos: NI QB Weather: Py e
Notes: :
In situ
Temp Do Conductivity pH Turbidity (YSI) P Tur‘hidit)‘r n Secchi disk il
(C) {mglt) (%) msiem pSlem NTU NTU m
WAy |9 48lazsleo-eql 350|130 4% 0.5 | =Rsttom
Site Location: TS-9— (e UTM (NAD27): N [ By
Date: \\! Y If \s Time: Aiys
Photos: N Weather: 55!59,! Cleor “:th waip~ BT £
Notes:
In situ
Temp Do Conductivity s Turbidity (YSI) {Tu:::::ger] Secchi disk b
(&) {mgll) %) msicm uSicm NTU NTU m
lo.os |[1.4l | bs.a|p.c42| Fo .0 |79 (= (%
Site Location: TS-L- @ UTM (NAD27):  WJ [fc
Date: WENIEY Time: o 127
Photos: N [g ' Weather: : Ll
Notes: i
In situ
Temp Do Conductivity o | Turoidity (vs) [Tm'fl dimerer) | Socchidisk L
(C) {mgfl) (%) msicm uSlem NTU NTU m
1.8323|9.-%0|18.2|0.00%| 12.0 [T7-31 | |.§ 05 FBokom
C-26 March 2016
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

= SMUD In Situ Monitoring in the Upper American River Page 3 o S
Giillwarer Seiences Project and Chili Bar Project ¥
Instrument(S) used: 4sl 920 Personnel:__ BT ¢ + ke
Site Location: T°S- = . g~ UTM (NAD27): N [A
Date: Wwld & Time: I35
Photos: W Weather:  £.,q - Cleac 5!-5? \ epoze BT
Notes: e
In situ
Temp Do Conductivity oH Turbidity (YSI) (T Aummicity ) Secchi disk Notes
(c) (mgl) %) msicm uSlem NTU NTU m
2.7 |87 M. dleen| 1o [T ]| L 1.0 |& Botbors.
Site Location: TS — ¢f— (0 utM (NAD27): 1/ A
Date: 11 ir 4| = Time: W\ 20
Photos: ) [,"p, Weather: 5. 1 OR ! Cloox . S\ E?& e oe 3.06"
Notes:
In situ
- = Turbidity
Temp Do Conductivity . Turbidity (YSI) Uur:'m;m oter) | SeCEN disk Lo
(c (mgll) (%) mSicm uSicm NTU NTU m o
o .47 |89 19 | 0e0qd| Lo | 744]| 'S .o |= Boteon
March 2016 C-27
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

@ SMUD

Page 5 of 5-

== SMUD In Situ Monitoring in the Upper American River
Stillwater Sciences Project and Chili Bar Project
Instrument(S) used: 4%\ L4720 Personnel: 131 vt + Ko
Site Location: 1< - 2 -8 (@2F UTM (NAD27): W I“x-\
Date: wWsli=s Time: (5 + R
Photos:  \ [y Weather: Clep e, ~nlcd 51::m:
Notes: K
In situ
o Lo Turbidity
Temp DO Conductivity oH Turbidity (¥SI) s ) Secchi disk wiotie
(€) (mgll) (%) msicm uSlcm NTU NTU m
{‘0‘04‘; ibol pollooel| 5. [7.78 -2 2 :BG'\EN\
Site Location: T¢- 22— LE® UTM (NAD27): IA
Date: W =fs Time: | &:e
Photos: MI f;\l Weather: ﬁéhﬁf Clear, Cald
Notes:
In situ
Temp Do Conductivity " Turbidity (YSI) lTuTr::::ig,nrl Secchidisk |
(c) (mgit) %) msicm pSicm NTU NTU m
8-85 | 45882 |oeeq| Lo |79 | (.4 \.6 |=Batan
Site Location: UTM (NAD27):
Date: Time:
Photos: Weather:
Notes;
In situ
Temp Do Conductivity i Turbidity (YSI) TT"! “'! !::1“" j | Secchidisk|
() (mgfl) (%) msicm uSlem NTU NTU m

C-28
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@ SMUD

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

Ce= =55 PageL oL

Stillwater Sciences

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

K L9206

Instrument(S) used: Personnel: BT H + kec
Site Location: TS_-S-®8& S UTM (NAD27)::  1oS ozs5 2L 4314742 3d
Date: wlalhvs Time: |2 2o
Photos:  poy & Weather: R R7H
Notes: _Q‘Q_ijvm\ .
In situ
Temp Do Conductivity p Turbidity (YS1) a T"rb!d"y ) Secchi disk A
(c) {mgll) (%) mSfem pSlem NTU NTU m
S | lyvg|Blopel8| 1Z.e L9 | |7 2.5 EBalsw
Site Location: TS — o ~S5FSC UTM (NAD27): o [y
Date: L |l L ‘ILE_ Time: (& P
Photos: lep, Weather: < a0y c\enr < 5"?& xeeze 7%=
Notes: y
In situ
Temp DO Conductivity " Turbidity (YSI) {Tut:;::i?m] Secchidisk|
(€) {mafl) (%) msicm uSicm NTU NTU m
739 1888 729|0.0i5] lb-o |LsT]| 3.4 0.25| = Btbm
Site Location: T S$- | - P& UTM (NAD27):  p [ A
Date: Wshe Time: _(3:45
Photos: N Weather: Sunea, Cald
Notes: . 9
In situ
Temp Do Conductivity pH Turbidity (YSI) rTu-I;:I':IIrngﬂ Secchi disk Notos
(C}) (mai) (%) msicm uSfem NTU NTU m
348 |lo09| 159|099 | S0 |91 | 2.3 -0 |7 Boleon
March 2016
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Sacramento Municipal Utility District \ M DO
Upper American River Project /

FERC Project No. 2101
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@ SMUD
\7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

APPENDIX D
In situ Field Calibration Sheets
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Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

Ceo
Stillwater Sciences P L of 2;
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: SMUp We

unitip:_A20

Sampling Event Date(s): __& L?..U( ! !(.9 ﬂﬂb\!

Barometric Pressure

- PRE-SAMPLING POST SAMPLING
Altitude (Ag): ft ft
Barometric Pressure (BPiy): in in
Barometric Pressure (BPmmug) = BPin x 254 mmHg mmHg
| Corrected BP (BP’) = BPumig - 2.5 X (Ar /100) mmHg mmHg

INITIAL PRE-SAMPLING CALIBRATION
Date and time 8’23'“5 @ 21:00  Name CMB

Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°Q)
Cond (uS/cm @ 25:C) |,000 =4 | 1044 1000
Cond (uS/cm @ 25°C) [ 1000 | 18.2% | 48R | 497
DO (%) ON-- DR —<PVED
DO (mg/L)* TTYEA ) i Check table*
pH4 pH4 T — 540 de
pH 7 pH7 % 9.0 F29 F.00 ot
| pH 10 pH 10 833 | & HE6a3praer  [1o.go o«
Turbidity NTV (o) ] _ o
Turbidity w1t 2% 15.5% | 124 1.3 ex
*D0 Solubility Table: Temp (°C). Do mg/L

Post _Turb{d:fb meder! 10068V (reading= 1002 3 10.© NTL (readang= 10.04 )) ©.02 (reading=0.02 )
POST- SAMPL[NG CHECK & RECALIBRATION

Date and time B(24[/5 1020 Name_CN\&
Do ed dauyof Sampling
Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | v | Yes Value
i (°c) | valuer .
| Cond (uS/cm @ 25°C)
Cond (uS/em @ 25°C)
DO (%) 212 Bo.4 A 822 ©25.Z umHg
| *DO (mg/L) | 2162 3.0% 21 Y F.24 Check table*
pH4 pH4 |
pH7 pH7 | Eblp | DD
pH 10 pH10 | 233 \0:0%
Turbidity
Turbidity
*DO Solubility Table: Temp (°C).21.e2Z D0 ).L__mg/L
¥ = Post Calibration or Sampling value accepted (Table1) |

D-2 March 2016
Draft Water Quality
Monitoring Report



@ SMUD

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

([G===>>

Stillwater Sciences

pg!-of__%

Y FIELD CALIBRATION CHECK/RECALIBRATION
Date and time & I'Z-‘/l 5 ¢|§20 Name_CHEISTINVA Buck

| Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes ]
Value | Tem Samplin, v’ | Yes Value '
B (“C}p Va]u[z; ¢ 0 | = Al o~
Cond (uS/cm @ 25°C) 1,000 | 24.4F WJ, NO
Cond (uS/cm @ 25°C) 10 000 [25.04 |geB®y 4.85% V | RECHL
DO (%) 22319 22.%7. onN 295 varo
DO (mg/L) — 23| 949 v | alsls Check table®
pH4 pH4 2423 [ 384 [V, | ', ~
pH7 ph7 2381 | o6 [V | |
pH 10 pH10 [23.%% | 4.9 v i
Turbidity nF (R 2. v
Turbidity [ |
*D0 Solubility Table: Temp (°C). Do mg/L ]

TOWidiry Meter (10008 =LA ),

v = Post Calibration or Sampling value accepted (see Table 1 for MQOs)
loNTV = 2L« O.0vTu= o.agmu)

nmnﬁ([
FIELD CALIBRATION CHECK/RECALIBRATION
Date and time
Parameter Std. Std. Post- Re-Cal. | Post-Cal i Notes
Value | Temp | Sampling | v | Yes Value |
(°c) Valuet SENE o o

Cond (uS/cm @ 25°C)

Cond (uS/cm @ 25°C) _
Do(%) | - ki

*DO (mg/L) Check table*
_pH4 pH4

pH 7 pH7

pH 10 pH 10 I o

Turbidity |

Turbidity | ]

- ] *DO Solubility Table: Temp (°C). Do mg/L
v = Post Calibration or Sampling value accepted (see Table 1 for MQOs)
Notes:

1. *= DO std. Temp & Std Value are based on table to check if within range.

Table 1: Measurement Quality Objectives - comparisons are between post-sampling value and post-calibration

value

Parameter Units Acecept Qualify Reject

Temperature °C <0.2 =0.2and =0.5 =0.5

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

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

pH S.U. <0.2 >0.2and 0.5 >0.5

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

March 2016 D-3

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

SPC-D\.Q

lp-fn—l-

CoO ny

@ SMUD

re ; of &

Stillwater Sciences

Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: _ VARP - w @ Tn Sidu Rrigrsna
UnitIp: “121 (920

Sampling Event Date(

Barometric Pressure

s):

-2 - 2215

PRE-SAMPLING

| POST SAMPLING

Altitude (An):

Barometric Pressure (BPi,): '

. Barometric Pressure (BPymng) = BPin x 25.4

1t
in

Corrected BP (BP') = BPumig - 2.5 x (Ar /100)

mmHg

1926 .. & |
= in |

b24.77  mmbg
- mmHg

INITIAL PRE-SAMPLIN

Date and time 3/55/“5 9 05 am

CALIBRATION

Name ‘-"tg Hlﬂu._ (Hl‘[!l‘?:k}& @\ICI(

“DO Selubility Table: Temp (°C)

*3 S?Co Std. waits MS CM'JW_-"J'“QQ lo3

v G

Parameter Std. Std. Pre-Cal Post-Cal Notes
Valuey# | Temp Value Value
|9

Cond (uS/cm @ 25°C) | / eco th. o9 e 497 |.00)

Cond (uS/cm @ 25°C) [/o poces | } 5. 82— — 10. 0] ]
DO (%) 3.8 82.2 22.3

DO (mg/L)* 5. 22 2.30 P 26 Check table* &, P

pH4 | pH4 12,67 3. 37 Hd.00

pH 7 pH7 1.4 b. 93 9. 0o |
pHid pHA— | Jb. 52~ A ) 9.97
| Turbidity 127 |5 4o | 12.6 121 ¢ ;
Turbidity . _ W0.ONN (10.L3NM ) PasT (ID. -5

°C). Do 0.0Lww (0.6t NV) Pall (0.03)

POST-SAMPLING CHECK & RECALIBRATION

Date and time __ D /2L /15 Name_BRyce HrreH cl&isTinA Buck
Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | | Yes Value
¥ g Value! R
Cond (uS/cm @ 25°C) |Joeon | 24,17 |40 &
| Cond (uS/cm @ 25°C) | opp | 23.22. | /oo = No
DO (%) R 23.495 | g9, 5§ t51.9 |
*DO (mg/L) _ NG 18 N Check tabie*
pH4 pH4 25.25 | o) | v
pH?7 pH7 2865 | 1.00 an
| pH10 pH10 26.0\ | jo.02 |\~ )
Turbidity 1L2.%7 |3.4 ves 2.6
Turbidity
*D0 Solubility Table: Temp (°C). <39S po_1-) mg/L |

¥ = Post Calibration or Sampling value accepted (Table 1)

~ Sp (and S wnits pS/em ) r'LAJList m mS/em

March 2016
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@ SMUD

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

<= ;_:D
Stillwater Sciences pg__of
FIELD CALIBRATION CHECK/RECALIBRATION
Date and time _8-28- 2oy5 |42  Name_ Paveqg By
Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp |Sampling | v | Yes Value
(°C) Value orNo
Cond (uS/cm @ 25°C - |
Cond (uS/cm @ 25°C B
| DO (%) } 22.20 | 84.9 58 ¢
fen *DO (mg/L) 3 . 34 Check table* ) )
oov$ | pH4 pH4
e pH 7 pH7
( pH 10 pH 10 =
\ Turbidity B 16 (urs) fimwed /0.0
Turbidity B ;. .02 5" r;, e}
*DO Solubility Table: Temp (°C). po W13. 5 mg/L oo oy 9948
v = Post Calibration or Sampling value accepted (see Table 1 for MQOs)
FIELD CALIBRATION CHECK/RECALIBRATION
Date_ 2@~ 2='s a;ld time__B&ses  WiTeH
e
Parameter Std. Std. Post- Re-Cal. | Post-Cal Notes
Value | Temp | Sampling | v | Yes Value
o or No
(°C) Value!
Cond (uS/cm @ 25C)|iopoe | 26.99 9.9¢c ~
Cond (uS/cm @ 25°C)| woe |26.28 | /oo ~
DO (%) 3. & qs5. 3 ~ Te. 3
*DO (mg/L) E.02 ~ Check table*
pH4 pH4 |26 . A | Y 02 ~ B
pH7 pH7 [25.78 |7.02 ~ Pas Posr |
pH 10 pH10 [25.59 | 9.9 | ~| R og  qay,
Turbidity 4.4 2.5 — te c.ag ie.o
Turbidity 092 | 0.¢) ©.02
[ *DO Solubility Table: Temp (°C). DO mg/L

¥ = Post Calibration or Sampling value accepted (see Table 1 for MQO_S]

Notes:
1. *= DO std. Temp & Std Value are based on table to check if within range.

Table 1: Measurement Quality Objectives - comparisons are between post-sampling value and post-calibration

value

Parameter Units Accept Qualify Reject
Temperature °C =02 >02and <0.5 =0.5
Dissolved oxvgen | % saturation <5% > 5% and = 10% = 10%
Conductivity? uS/cm < 5% = 5% and < 15% = 15%
pH .. <0.2 >0.2and <0.5 =0.5
Turbidity NTU <5% > 5% and < 10% = 10%

March 2016
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Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

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

Project: VARP Reservorr Taseids

Unitip:  "13¢ LG2o

Sampling Event Date(s): _© fl'? ~ Jofig

Barometric Pressure

) PRE-SAMPLING POST SAMPLING |
Altitude (An): ) ) ft ft
Barometric Pressure (BP;,): . in in
Barometric Pressure (BPymng) = BPin x 25.4 . mmHg mmHg |
| Corrected BP (BP') = BPmmig - 2.5 x (A /100) mmHg mmHg |
INITIAL PRE-SAMPLING CALIBRATION
Date and time #]'2 08:30 ~ Name BRu<Z e i)
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Valuegy | Value
(°Q) i

Cond (uS/cm @ 25°C) |le e | 19. 36 q.88. . |o. o0
Cond (uS/cm @ 25°C) | (oo | 19.8 £ W | | 00

DO (%) .38 8.5
DO (mg/L)* e . B .93 Checktable® (,03. 5

pH4 pH4 18.949 | 4.04 3.98

pH7 pH7 __[(8.85 | .%C 1.0

pH 10 pH10  |12. 36 q.2) jo.oo

Turbidity 2.7 §3.718 2.5 12,

Turbidity - ]
*DO Solubility Table: Temp (°C). mg/L |

¥ 5pCond St ubits =pSfem) Callaation w.odu Uuts = VEfem
POST- SAMPLING CHECK & RECALIBRATION

Dateandtimele J 22 12:00 Name__ BRve=s h,vecpd
Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | ¥ | Yes Value
&) Value! ¥¥ by
Cond (uS/cm @ 25°C) | ) o=o | 19. 21 375 v
Cond (uS/cm @ 25°C) |)ecoo | 17.43 2518 § 4 &
| DO (%) A &. Tlox, | L3e. 4
' *DO (mg/L) 83.q F [ Check table® & | 2.
pH4 pH4 J8.172 4.3b |~
lpH7 pH7 1.5 | 2.0 [~
pH 10 pH10 | 9. 6% le, oo ~
Turbidity t2.7 17..59 iz 2 “"'-'
| Turbidity |
*DO Solubility Table: Temp (°C). Do mg/L
v = Post Calibration or Sampling value accepted (Table 1) o

¥ pcond SHh wnits - uSom:  c2lilvadion reading Unfs = WSjom

March 2016
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SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

(v 55>
Stillwater Sciences pe, Z of 3_
FIELD CALIBRATION CHECK/RECALIBRATION
Dateand time ' /22 @- 36 Name BR&u<E1F 73 UTeH
| Parameter Std. | Std. Post- Re-Cal. | Post-Cal | Notes -
i Value | Temp | Sampling | v | Yes Value
, ¥ (°C) | Value ¥¥ e 5
| Cond (uS/cm @ 25°C) /000 | 70.3) | 885 ™~ (&}
| Cond (uS/cm @ 25°C) )0 900 | /9. 93 | B0y T | e
DO (%) 5o 8l.eo [N k2.2 ]
*DO [mg/L] | 5 .o = | Check table® .10
pHt  [pH4 [70.23 [4.e3 5 | ]
pH7 pH7? | 7=37 | 7.18 ol
| pH10 pH10 |\9.9% | )0, e7 = |
Turbidity 12.7 [1B.9) |12.4 ~
|Turbidity | | '
| *DO Solubility Table: Temp (°C). Do mg/L

¥ = Post Calibration or Samplingva[ﬁé accepted (see Table 1 for MQOs)

FIELD CALIBRATION CHECK/RECALIBRATION

Date _!e) 23 Jo: oce and time_Bov<g e
| Parameter std. | Std. Post- Re-Cal. | Post-Cal Notes
| Value | Temp Sampling v | Yes Value
| ¥ | (°0) Valuel %% e
Cond (uS/em @ 25°C)| ) voe [ 18. Ho 859 ~ | gs. ®
Cond (uS/cm @ 25°C) 1o see| 1B. 42 | BlL vl ~ B Q
DO (%) %195 23. 7 ~ . | «&l.9
*DO (mg/L) 17. € 8. 71 ) o’ ¥
‘pH4 pH4 [18. 32 | 4_23 o
pH7 pH7 [\l.%t | T2 |~
pH 10 pH10 |7. 87 e . fe . o
Turbidity 2.7 | 17.47 3z ) —
Turbidity S | A
T*DO Solubility Table: Temp (“C)._ DO____ _mg/L

v = Post Calibration or Sampling value accepted (see Table 1 for MQOs)

Notes:
1. *= DO std. Temp & Std Value are based on table to check if within range.

Table 1: Measurement Quality Objectives - comparisons are between post-sampling value and post-calibration

value
Parameter Units Accept Qualify Reject
Temperature % <0.2 > 0.2 and <0.5 =>0.5
Dissolved oxygen | % saturation <35% > 5% and < 10% = 10%
Conductivity’ uS/cm =5% > 5% and < 15% > 15%
pH .. <0.2 >02and <0.5 =05
Turbidity NTU = 5% > 5% and = 10% = 10%

#Sp Cond St s =S fem ), YT ¢ptibyntion eadings = wS/om
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Sacramento Municipal Utility District M D®
Upper American River Project

FERC Project No. 2101

e 5
Stillwater Sciences pg 1 of __iL
Water Quality YSI 6920 Sonde Calibration - Daily Use

Project: DARP « €8 Q@ ,momdaring (roov 22187
O e

UnitIp: __ %! lazo

Sampling Event Date(s): _'? /= = 11) 7

Barometric Pressure

PRE-SAMPLING POST SAMPLING |
Altitude (Ar): ) ft ft
Barometric Pressure (BPi): in in
Barometric Pressure (BPumiig) = BPinx 254 | mmHg mmHg
Corrected BP (BP") = BPuumig - 2.5 x (An /100) mmHg | mmHg
INITIAL PRE-SAMPLING CALIBRATION
Date and time 472 12:13 am Name_ TBRvcE 4yre -
Parameter Std. Std. Pre-Cal Post-Cal Notes
Value Temp Value 33 | Value
(9
Cond (uS/cm @ 25°C) | | poo 18, 12 VIR OB mSm 1.0 4 B
Cond (uS/cm @ 25°C) |je eo @ 17,42 19,99 q.99 |
DO (%) ¥ s, 85.4 GHY. B i Mg
DO (mg/L)* . 31 8.13 8. 62 Checktable”  B. % =
pH4 pH4 7.9 | 4.324 4. o
pH 7 pH 7 18, 12 | &08R8 6.9 oo
pH 10 pH 10 17.95 q.9% le. co
Turbidity 2.7 |17.%y |12.0 2. 7
Turbidity — 1
*DO Solubility Table:  Temp (°C). ol] mg/L |

*3}- C.ﬂw\dh_{_"f'j‘fi"\f“j Wity av \/.'~. L e ore mS/cm
POST-SAMPLING CHECK & RECALIBRATION

Dateandtime '#/2 (8 :0; Name_BRv<g o rcH
Parameter Std. | Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | v | Yes Value
= | (°C) Value! &% arile
Cond (wS/cm @ 25°C) |1 coe |G, 85 | Baz Bso & Q
Cond (uS/cm @ 25°C) |(oovo |lb. 59 | 0,27 7% ™ N
DO (%) lo. 93 211 N~ na.3
| *DO (mg/L) | /. q_-_; BT [N Checktable” .6
pH4 pH4  |17. 04 | Y. 02 Y
pH 7 pH7 |[17.06 | 7. 08 ™~
pH 10 pH10 [(7.12 9.92 =4
Turbidity 2.7 . 3B 1z, § 3
Turbidity |
*D0 Solubility Table: Temp (°C). Do mg/L B
¥’ = Post Calibration or Sampling value accepted (Table 1) -
‘ callevadion
¥K~6{) Cond S wanrts 3’)}5,%') YS:L ers = wS|am
D-8 March 2016

Draft Water Quality
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@ SMUD

o= 33D

Stillwater Scicnces

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

pgénfi

FIELD CALIBRATION CHECK/RECALIBRATION

Date and time ! s 39 Name_QRLCE  WHrrc
Parameter Std. Std. Post- | Re-cal. Post-Cal | Notes i
Value | Temp | Sampling | v | Yes Value i
¥x | (°0 Value $ |oxhe ;
Cond (uS/cm @ 25°C) rooe | /4. 85 | &I (0293w | “1es, |
Cond (uS/cm @ 25°C) 10 00| (5.98 | 10.02. |~ S |
DO (%) A% } 12%. 5
*DO [mg/L] | 11, 3 9.0 ~ | Checktable* §, 94
pH4 |pH4 | 14. 50 | H.oY4 ~
' pH7 [pH7 |14.74 | 7.27 =l
pH10 _|pH10 [(5.27 | 4. 9 2 -
Turbidity [tz.1 | 1bL.B2|13. 5 ~ o -
Turbidity |
*DO Solubility Table: Temp (°C). Do mg/L
¥" = Post Calibration or Sampling value accepted (see Table 1 for MQOs)
FIELD CALIBRATION CHECK/RECALIBRATION
Date _\! b 5o and time_BRvce H R
Parameter | Std. Std. Post- Re-Cal. | Post-Cal Notes
| Value | Temp | Sampling | v | Yes Value
(°c) Value! %X i
Cond (wS/cm @ 25°C) |t ceen | . 4 | 9. 978 ™
Cond (uS/cm @ 25°C)| 1 ece | IS, 87 2L5 d &
DO (%) 1742 | 93 2 ~ 7327
*DO (mg/L) B.9¢ L= Check table” & o
pH4 pH4 |k, LB d.08 ~
pH7 | pH7 [I6.93 | 7.25 e, 111
pH 10 pH10 | i&k- 28 | T.5y ~ 0
Turbidity It 2 18. 20 2. § —
Turbidity
| *DO Solubility Table: Temp (°C). Do mg/L

v = Post Calibration or Sampling value accepted (see Table 1 for MQOs

¥ Concluchivity units on YST 6120 ave mSfem S Cond St wintfe= us em

Notes:
1.

*= DO std. Temp & Std Value are based on table to check if within range.

Table 1: Measurement Quality Objectives ~ comparisons are between post-sampling value and post-calibration

value

Parameter Units Accept Qualify Reject

Temperature e <0.2 >02and <0.5 >0.5

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

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

pH 5., <0.2 >0.2and =0.5 =05

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

March 2016 D-9
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

D-10

@ SMUD

e3>
Stillwater Sciences Pg e_ of Q'_
FIELD CALIBRATION CHECK/RECALIBRATION
Dateandtime 11| 8" 52 ew Name PRuwCE Hre u
Parameter Std. Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | v | Yes Value
¥¥ | (%) Value % | | °™
Cond (uS/cm @ 25°C) /oeo | /8.77 | 1. 032 |~ | — |
Cond (uS/cm @ 25°C) /o @ | 18.99 le.o ) Y
- DO (%) RA | 93.) 233.2 |
*DO (mg/L) 18, 5 | 8.45 s Check table* g. g |
pH4 pH4  [18.53 | 4. 02 . |
pH7 pH7 |1a.4Q | T1-ee ~ |
leG |pH10 18. LB I 10.g) ~ ! |
“Turbidity [12.7 [i18.712 | 1z. % ~ | "
Turbidity ] [ | -
*D0 Solubility Table: Temp (°C). Do mg/L |
v’ = Post Calibration or Sampling value accepted (see Table 1 for MQOs
»% Speand Sl wts= uSlom %(I cahibrhion readives = WS emy
FIELD’C LIBRATION CHECK/RECALIBRATION
Date and time
Parameter Std. Std. Post- Re-Cal. | Post-Cal Notes [
Value | Temp | Sampling | v | Yes Value
a (°C) Valuel < ilg
Cond (uS/cm @ 25°C) | |
Cond (uS/cm @ 25°C), B | _ L |
DO (%) _ '; i
*DO (mg/L) | - | Check table* B
pH4 | pH4 |
pH 7 | pH 7
pH 10 | pH 10
Turbidity |
Turbidity [ |
| *DO Solubility Table: Temp (°C). DO mg/L

¥" = Post Calibration or Sampling value accepted (see Table 1 for MQOs)

Notes:
1. *= DO std. Temp & Std Value are based on table to check if within range.

Table 1: Measurement Quality Objectives — comparisons are between post-sampling value and post-calibration
value

Parameter Units Accept Qualify Reject
Temperature G <02 >02and =035 =05
Dissolved oxygen % saturation <5% > 5% and < 10% = 10%
Conductivity? uS/em < 5% > 5% and < 15% > 15%
pH 5.u. <02 >02and =0.5 >0.5
Turbidity NTU < 5% > 5% and < 10% > 10%

March 2016
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

pg  of

Cf:':(.‘- -'37'-_\:)
Stillwater Sciences
Water Quality YSI 6920 Sonde Calibration - Daily Use
Project: LDARP + 3 NEssevpIR R MongTolk /NG Lz,.;_)

Y¢) LA 1o

Unit ID:

Sampling Event Date(s): _!'/4 ~ 1 ,/q

Barometric Pressure

. PRE-SAMPLING POST SAMPLING

[ Altitude (Ag): ft fit |

| Barometric Pressure (BPy): in in
Barometric Pressure (BPumig) = BPin x 25.4 mmHg mmHg
Corrected BP (BP') = BPumig - 2.5 X (An /100) mmHg mmHg

INITIAL PRE-SAMPLING CALIBRATION
Date and time !/ [8 2213

Name @nved Lrrcd

Parameter Std, Std. Pre-Cal Post-Cal Notes
Value Temp Value Value
(°c)
Cond (uS/cm @ 25°C) | 1. coe 8. )e l.eoz ). oo
Cond (uS/cm @ 25°C) |jo.ope | 17. 2R 5. 98 \o.ocoe L
DO (%) 18, 26 | 921 95.6
DO (mg/L)* | & S.ag Check table* )23, 2. e/l
pH4 pH4 1B. of H.132 Y oo | g
| pH7 pH7 (8.'5 | 4, =29 L -
| pH 10 pH 10 18. 11 g 98 12.00
Turbidity 12.% 177, Gl 3.2 [12.7 |
Turbidity =
*DO Solubility Table:  Temp (°C). DO mg/L
POST-SAMPLING CHECK & RECALIBRATION
Date and time _(} !f.h Wico Name &
Parameter Std. | Std. Post- Re-Cal. Post-Cal | Notes
Value | Temp | Sampling | ¥ | Yes Value
| (°C) Valuet RS
Cond (uS/cm @ 25°C) | |pop | W.B2 L.azl v -
Cond (uS/em @ 25°C) | fo, 000 W.bZ | 15.88 |1~ |
DO (%) Zoz | lo.g\ | v
*DO [mg/l.} al.. ieﬁa o Check table* \o. q
| pH4 pH4 | Wz | Yen [ B I 733l maufitg
pH 7 pH7 | w49 | L6 v T
pH 10 pH10 | 11.32 1.8 | |
Turbidity 127 | n.po| 2.2 |v”© -
Turbidity [ L=
*DO Solubility Table: Temp (°C). DO mg/L - |

v

= Post Calibration or Sampling value accepted (Table 1)

March 2016
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

APPENDIX E
Analytical Laboratory Bacteria Reports
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-2

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerall Road Rancho Cordova, CAST42

September 09, 2015 CL S Work Order #: CYIODS0
COC#:

Ivlaia Singer
Stillwater Scences

2555 Telegraph Ave., Suite 400
B erkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the labormtory on 09/01715 16:43
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation/Registration nurber 1233

@ SMUD

March 2016
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SMUD

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

C ALIFORNIA L ABORATORY SERVICES

FPage 1 of 3 0S5 12135
Stilharater 5 clences Project:  SMUD Insity and Bae-T Monitoring
2855 Telegraph e, Suite 400 Project Hurvber: [none] CLS Work Ocder # CYI0080
Betkeley, C4 %4705 Project Manager: Maia Singer COC #
s o {\f Trpe 0
CALIFCIRNIA lfﬂOIlATORY SERV ICES CHAINOFCUSTODY  cLsin.No, L LO0T o)
Report To: Client Jot Bumbes ANALYSIS REQUESTED | geermmacsrn
Stillwarer Sciences Destinaion Labarasary L Iy e
wol 1F RE o
2855 Telegraph Ave, Suite 400 | g £ Hfhocer e E O~
Berkeley, CA 94703 EI CLS qv16) 6387301 e | B GLOBAL ID
ey 3248 Fitegerakd Road Bl B
Main Singer matminstillwilersci.com E:-'-]:En Cordova, CA = 5 g
[ i oE i FLLLD) COMDITITNS:
SMUD Tn sity and Bac-T Monitoring = : 5 [ 3 clis ‘“‘"'I
Samphd By EI . = - 1
Rleg ™ BTH OTHER %g &
Jub Deeeiptien
Monitie sascnl Bactersa fevels in LARP ad OB eacbis L]
3 URNARGUND  SPECIAL
it LIARE | -_'n;g_r: DS ISTRUCTIONS
o Vs SAMPLE FIELD CONTAINER |
DATE | MK DENTIFICATION W [ sarrx | s | owre | T 1l212] ¢
| Setrmat Grto [A et -Booe G ) Surfice witer [ AF] J x
Al fsers G wofthdP-Rova- Bag T2 Surfacs witer 6| % ® X
4l o 5] 16450 U e - BSVE -B,T- 3 Surfare wiker 6 [y x X
900 jamrsl {352 |LAEP - vz - Borr- Surface winer 0w ¥ ¥
sl 14130 |LALE - Bsvl- BoeT - S Surkace winier 6y x %
A Jearg] 191105 | LARE - Fov@ -Gt - Surface wier o> W X
Surfaes waier & ¥ | PIVOICETO,
Surface wnter it y | Suliwaer Sciences
Surface wited & x| Same s shove
Surtuce walce & ¥
Surface water 3 | Froject Su, 50030 Task
* L alnso
B Surface walte h X | QUOTES
SUSPECTED COSSTITUENT S ] SAMPLE RETENTIDN TIME PRESERVATIVES (17 1001 (3= COLD
.f NG, ) 125
HI:I,I;\@UIﬁ'ﬂEI}I (8 Ipranene) f—--l PRINT NAMECOMPANY [ATETEME RECEIVEL 13Y {5 igaaturch PREENT NAMETOMPANY
b i - Y '.LJ‘I'N\U—‘ =iy rch Tatas ‘-'—-‘||I| IIII":;
] -~ ¥ atiaiar Cropuse Yl
RECEIVED AT LAB BY: o) QA0 = ovemn: G =8 (L] conmmonsconmiss:
SHIPPED Y ] 1 rep r;\l-“ﬁ"'llrs O omier (U “ﬂ AR BILL ¥ -

Ca DOHS ELAP AccreditaionRegistration Mumber 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742
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Sacramento Municipal Utility District ‘/ 7\ M Dq
Upper American River Project S /‘

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2of 3 09/09/1512:13
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: [none] CLS Work Order #; CYIO080
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Eesult Limit Units  Dilution Batch Prepared Analyzed Method Notes
UARP-RSVR-BacT 1 (CYI0080-01) Water Sampled: 09/01/15 09:20 Received: 09/01/15 16:43 HT1
E. Coli 2.0 18 mpnio0o 1 CY06032 09/01/15 0H03/15 SM 9221

mL
Fecal Coliforms 4.0 18 » N o " L
UARP-RSVR-BacT-2 (CYI0080-02) Water  Sampled: 09/01/15 09:00  Received: 09/01/15 16:43 HI-1
E. Coli <18 1.8  nPN0o 1 CY06032 09/01/15 09/03/15 aM 9221

mL
Fecal Coliforms <1.8 18 i L & " * s

UARFP-RSVR-BacT-3 (CYI0080-03) Water Sampled: 09/01/15 14:30 Received: 09/01/15 16:43

E. Coli 2.0 18 wmPN/LOO 1 CY06032 09/01/15 09/03/15 SM 9221
mL
Fecal Coliforms 20 18 L N " " " u

UARP-RSVR-Bac'T-4 (CYI0080-04) Water  Sampled: 09/01/15 13:50 Received: 09/01/15 16:43

E. Coli 2.0 1.8  mPni00 1 CYD6032 09/01/15 0%03/15 SM 9221
mL
Fecal Coliforms 2.0 18 " " " " " "

UARP-RSVR-BacT-5 (CYI0080-05) Water  Sampled: 09/01/15 14:30 Received: 09/01/15 16:43

E. Coli 33 18 MPN/L0O 1 CY06032 09/01/15 09/03/15 aM 9221
mL
Fecal Coliforms 23 18 " N i " n "

UARP-RSVR-BacT-6 (CYI0080-06) Water  Sampled: 09/01/15 14:45 Received: 09/01/15 16:43

E. Coli 350 18 wewioo 1 CYD6032 09/01/15 0%/03/15 SM 9221
mL
Fecal Coliforms 350 13 " " " o " "

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/09/1512:13
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: [none] CLS Work Order #: CYIO080
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Delinitions
HT-1 The sample was received outside of the EPA recommended holding time.
BT-4 <1.8
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
NR Wot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-6

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 10, 2015 CLS Work Order #: CYIOL33
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/02/15 15:50.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD
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SMUD

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

C ALIFORNIA LABORATORY SERVICES

FPage 1 of 4 091015 1502
Stilharater 5 clences Project:  SMUD Insity and Bae-T Monitoring
2855 Telegraph Ave, Suite 400 Project Nurber: 300,207 Task 01 10,00 CL5 Work Oxder #: CYI0133
Berkelay, C4 94705 Prnject Manazer: Mala Snger COC #
CM'"“]“ NIA h\"{m ATORY SHIWECI":S CHAIN OF CUSTODY CLS 1D, NO, f !-'1—5'!3-:? (_of )
ReportTo: ] Client Jab Muesber ANALYSIS REQUESTED | cromacuen
Stillwaler Sciences [ Besiiion Laboriory L [mm o -
| 2855 Telegraph Ave. Suite 400 : E | B ls oenrorr s 1] 0 v
| Berkeley, CA 94705 CLS 916) 6387301 bl | GLORALID
e 3249 Fitrgerald Road 9: B
Maia Singer maiaalsiil lwatersei.com ::':"':T Corderz, CA = g % = )
Frojest Momie: 7 _-'_ul“r inlal o <9 TIELD CONINT IS
SMUD Tn sitw and Bae-T Monitoring bt bl g | Pl
Sampied 15y }E] E | tloer dvnng
ke + By D OTHER g,—'{ i G
Beh Dicssrpliom i
Mimitor seaiosal bacteria kevels m UARTE and CH reaches w
R [ 7 =—————= JHNAROUND  SFECIAL
sk Locaion UARP TINMEINDAVE  INSTRUCTIONS
o | —— SAMPLE FIELD CONTAINER |
DATE:| TIME IBENTIFICATION W [ Tawrrx | w0 | v | Y VE
T fuarg| 130 | Bag - 3-cr Sarfoce waler |6 1% +# x |
A iz 101 B | Fae - 4 = LL Surfoce waler [6x * X
5 15| 1730 | Bee -5 - Ger Surfae wiler 6 ¢ b x|
Afegeais| 12150 Boc- Lo = GCR e B 6 | ¥ X
8/ 1216 | Boe -F 7= WvR Surlme valer & ¥l X
o/ EYE | Bag - B - LR Surfwe waler [ % | w X
Vo uys| 13120 | Bag 0 - UVR S wale 6 | x| EORE T
ﬂ:"‘ﬁ-féﬂs S| Bae =1o- UVE Sl wiler & w[w x| Sulwacr Scknecs
Bieseonc| 12 || B =1~ A Surlice waler ] ol fad x| SR
IZ({;(_\“ e | Bae - 12 - THR Surlie waler 6 |y " X _ .
2 fefend 215 | Bae - 73 TR Surlasa walst 6 [ ol i
fefuis 1515 | 136z - 18 - s Surlice waler 6| = x x| uorEs
I SUSPECTEDR CONSTITUENTS SAMPLE RETEMTION TIME FRESERYATIVES (1) HCL 3= 0oL
EIHND, fa12804
4 BELINGUISIE AT Sapnatuget_—y FRINT NAMECOMEANY DATETIME RECHVEDBY (signurs) PRINT KAMIZCOMIANY
! : e 7 - ! e -
Chlpas =% o el Prellewly, Conne 2
? fa e Sl e Seiuges == e S5
T [oarimmie: )7 /00 /557 | CONDIIONSCOMMENTS:{ /.7 )
- ¥ v
AIEE [ E’]/n:n ex O oeoes O omen AIR BILL A
CA DOHS ELAP AccreditationRegistration Muraber 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab .com 016-638- 7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

E-8

CALIFORNIA LABORATORY SERVICES

@ SMUD

Page 2 of 4 09/10/15 15:02

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring

2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI0N133

Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods
Reporing
Analyte Result Limit  Units  Dilution  Barch Prepared Analyzed Method Notes
Bac 3 LL (CYI0133-01) Water Sampled: 09/02/15 11:30 Recelved: 09/02/15 15:50
E. Coli <] 1.0 mpNAaoo 1 CY06074 09/02/15 09/03/15 BM9223
Fecal Coliforms <1.8 13 ml. N CY068079 0902715 0905115 SM 9211
Bac-4-LL {CY10133-02) Water Sampled: 09/02/15 10:50 Received: 09/02/15 15:50
E. Coli <l 1.0 MPNA00 1 CY06s074 09/02/15 09/03/15 sM9223
Fecal Coliforms <1.8 18 m"L L CY0607%  09/02/15 09/05/15 SM 9221
Bac- 5 GCR (CYI0133-03) Water  Sampled: 09/02/15 10:30 Recelved: 09/02/15 15:50
E. Coli 31 10 meN/L00 1 CYD6074 09/02/15 09/03/15 SM9223
Fecal Coliforms 6.8 18 mL " Y6079 09/02/15 09/05/15 M 9221
Bac-6-GCR (CYI0133-04) Water  Sampled: 09/02/15 10:50 Received: 09/02/15 15:50
E. Coli .7 10 weEw/io0 1 CYD6074 09/02/15 0%03/15 SM9223
Fecal Coliforms 220 18 “:'L " CY06079 09/02/15 0%/05/15 SM 9221
Bac-7-UVR (CY10133-05) Water Sampled: 09/02/15 12:15 Received: 09/02/15 15:50
E. Coli <1 10 MPN/100 1 CY0607T4 o/l 09/03/15 SM9223
Fecal Coliforms <].8 18 mL " CY06077 090215 09/05/15 aM o
Bac-8-UVR (CY10133-06) Water  Sampled: 09/02/15 11:45 Received: 09/02/15 15:50
E. Coli e | 1.0 nMPNA00 1 CY06074 09/02/15 0%/03/15 SM9223
Feeal Coliforms <1.8 18 m"l. " CY0s077T 090215 09/05/15 SM 9221
Bac-9-UVR (CYI0133-07) Water  Sampled: 09/02/15 13:20 Received: 09/02/15 15:50
E. Coli <1 1.0 MPN/10O 1 CY06074 090215 09/03/15 SM9223
Fecal Coliforms <]1.8 18 ml " CY06077 090215 09/05/15 aM o
CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD

CALIFORNIA LABORATORY SERVICES

Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

Page 2 of 4 09/10/15 15:02
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI0N133
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Microbiological Parameters by APHA Standard Methods
Reporting
Analyte Result Limit  Units  Dilution  Baich Prepared Analyzed Method Notes
Bac-10-UVR (CYID133-08) Water Sampled: 09/02/15 11:15 Received: 09/02/15 15:50
E. Coli 2.0 1.0 aMPN00 1 CYDE0T 09/02/15 0903715 SM9223
Fecal Coliforms <1.8 13 n:L . CY05077 0% 09/05/15 sM9221
Bac-11-JR (CYI0133-09) Water  Sampled: 09/02/15 13:00 Received: 09/02/15 15:50
E. Coli <l 10 nen/00 1 CY06074  o9/oar1s 09/03/15 SM9223
Fecal Coliforms 4.5 18 ml " CYD6OTT 09/02/15 090515 M 9221
Bac-12-1HR (CYI0133-10) Water  Sampled: 09/02/15 12:40 Received: 09/02/15 15:50
E. Coli <l 1.0 MPN/100 1 CY06074 00215 09/03/15 SM9223
Fecal Coliforms <1.8 18 m"l. N CY06079  ng/gans 09/05/15 SM 9221
Bac-13-THR (CYI0133-11) Water  Sampled: 09/02/15 12:15 Received: 09/02/15 15:50
E. Coli 2.0 1.0 mMPN/100 1 CYD6074 09/02/15 0903715 SM9223
Fecal Coliforms 2.0 18 MI " Y0607 09/02/15 090515 sM 9221
Bac-15-8CR (CYI0133-12) Water Sampled: 09/02/15 13:15 Recelved: 09/02/15 15:50
E. Coli 3.0 1.0 mpNioo 1 CY06074 09/02/15 09/03/15 SM9223
Fecal Coliforms <].8 18 “:] I n CY06079 09/02/15 09/05/15 sM 9221
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District ( ﬁ\ M Dq
Upper American River Project S /

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 4 of 4 09/10/15 15:02
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0110.00 CLS Work Order #: CYI0133
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
BT-4a <l.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample resulis reported on a dry weight basis
RPDY Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

E-10 March 2016
Draft Water Quality
Monitoring Report



@ SMUD

March 2016

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

CALIFORNIA LLABORATORY SERVICES

3242 Fitzgerald Road Rancho Cordova, CAET42

September 11, 2015 CL S Work Order #: CY10204
COC #: 164874

Maia Singer
Stillwater Scences

2855 Telegraph Awe., Suite 400
B erkeley, CA 04705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labomtory on 09/03/15 17015
samples were analyzed pursuant to client request vtilizing EPA or other EL AP approved
methodologies. [ certify that the results are in compliance both technically and for completeness.

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

sincerely,

*
J r:_:
Jatnes Liang, PhD.
Laboratory Director

C& DOHS ELAP Accreditaion/Registration nurdber 1233

E-11

Draft Water Quality
Monitoring Report



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

C ALIFORNIA LLABORATORY SERVICES

@ SMUD

Page 1 of 3 09/11/15 1136
Stilharater 5 clences Project:  SMUD Insity and Bae-T Monitoring
2255 Telegragh five,, Suite 400 Pimject Humber: 500,201 Task 0110.00 CLS Work Order # CYI0204
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(
\,,/ Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

09/11/15 11:36

Page 2 of 3
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order #: CYI0204
COC#: 164874

Berkeley, CA 94705 Projed Manager: Muia Singer
Microbiological Parameters by APHA Standard Methods

Reporting

Analyte Eesult Limit Units  Dilution Batch Prepared Analyzed Method Notes

Bac-14-BCR (CYI0204-01) Water  Sampled: 09/03/15 10:30 Received: 09/03/1517:15

E. Coli <1 1.0 mpNAaoo 1 CY06120  09/03/15 09/04/15 SM9223

mL
Fecal Coliforms <1.§ 13 " N CY06160  09/03/15 09/06/15 SM 9221
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

March 2016 E-13
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Sacramento Municipal Utility District ( ﬁ\ M Dq
Upper American River Project S /

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/11/15 11:36
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 JTask 0110.00 CLS Work Order #: CYI0204
Berkeley, CA 94705 Projed Manager: Muia Singer COC#: 164874
Notes and Definitions
BT-4a <l.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
NR Wot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

E-14 March 2016
Draft Water Quality
Monitoring Report



@ SMUD

March 2016

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

C ALIFORNIA L ABORATORY SERVICES

3242 Filzgerald Road Rancho Cordova, CA 95742

September 15, 2015 CLS Work Order #: CYI0345
COC#:

Maia Singer
Stillwater Scences

2855 Telegraph Awe., Suite400
B erkeley, CA 84705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labomtory on 09/08/15 17:20.
Samples were analyzed pursuant to client request vtilizing EPA or other ELAP approved
methodologies. [ certify that the results are in compliance both technically and for completeness.

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

sincerely,

*
J r:_:
Jatnes Liang, PhD.
Laboratory Director

C& DOHS ELAP &cere ditationiRe gistration mber 1233

E-15

Draft Water Quality
Monitoring Report



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

FERC Project No. 2101

C ALIFORNIA LABORATORY SERVICES

FPage 1 of 4 0115 1251
Stilharater 5 clences Project:  SMUD Insity and Bae-T Monitoring
2855 Telegraph Ave, Suite 400 Projet Humwber: 300,207 Task 011000 CLS Work Onder #: CYIN3HE
Berkeley, Ch 94705 Prnject Manazer: Maia Singer COC #
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Ca DOHS ELAP AccreditationFegistration Muraber 1233
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 2 of 4 059/15/1512:51
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order &#: CYIN345
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Fesult Limit Units  Dilution Batch Prepared Analyzed Method Motes

Bac-2-BI{CYI0345-01) Water Sampled: 09/08/15 11:45 Received: 09/08/1517:20

E. Coli <] 1.0 MpNoD 1 CY06188 09/08/15 09/09/15 BM9223
mL
Fecal Coliforms <1.8 13 " L] CYO06195  (9/08/15 09/11/15 SM 9211

Bac-1-BI (CY10345-02) Water Sampled: 09/08/15 11:10 Received: 09/08/15 17:20

E. Coli <1 1.0 MPNA00 1 CY06188 09/08/15 09/09/15 aM9223
mL
Fecal Coliforms <1.8 18 i L CY06195 09/08/15 0911115 M 9221

Bac-4-LL (CYI0345-03) Water  Sampled: 09/08/15 15:10 Recelved: 09/08/1517:20

E. Coli <] 10 wpeNrl0o 1 CY06158 090815 09/09/15 BMO223
mL
Fecal Coliforms <].8 18 " " CY06195 090815 09/11/15 aM o

Bac-3-LL {(CY10345-04) Water  Sampled: 09/08/15 15:00 Received: 09/08/15 17:20

E. Coli <1 1.0 MPN/100 1 CY06188 09/08/15 09/09/15 SM9223
mL
Fecal Coliforms <1.8 18 " " CY06195 09/0%15 09/11/15 SM 9221

Bac-6-GCR (CYI0345-05) Water  Sampled: 09/08/15 14:15 Received: 09/08/15 17:20

E. Coli 5.5 1.0 MPN/L0O 1 CYO06168 09/08/15 09/09/15 SN5223
mL
Fecal Coliforms 4.5 18 L] Ll CY06195 09/08/15 0911115 &M 9221

Bac-5-GCR (CY10345-06) Water  Sampled: 09/08/15 14:00 Received: 09/08/15 17:20

E. Coli L0 1.0 meNi00 1 CYD6188 09/0&/15 090915 SM9223
mL
Feeal Coliforms <1.8 18 " " CY06195 09/08/15 0911115 M 9221

Bac-8-UVR (CY10345-07) Water  Sampled: 09/08/15 13:30 Received: 09/05/15 17:20

E. Coli <1 1.0 MPN/10O 1 CY06188 090815 09/09/15 SM9223
mlL.
Fecal Coliforms <]1.8 18 " " CY06196 090815 09/11/15 aM o

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

@ SMUD

Page 2 of 4 059/15/1512:51

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring

2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0110.00 CLS Work Order #: CYI0345

Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods
Reporting
Analyte Result Limit  Units  Dilution  Baich Prepared Analyzed Method Notes
Bac-7-UVR (CY10345-08) Waler Sampled: 09/08/15 12:15 Received: 090815 17:20
E. Coli <l 1.0 MPN/100 1 CYO06188 09/08/15 09/09/15 SM9223
Fecal Coliforms <1.3 18 m'L " CY06196  09/0815 09/11/15 sM9221
Bac-9-UVR (CYI0345-09) Water Sampled: 09/08/15 11:25 Received: 09/08/15 17:20
E. Coli <l 10 nen/00 1 CYO6188  09/08/15 09/09/15 SM9223
Fecal Coliforms <1.8 18 m"l. L CY06196 090815 0911/15 SM 9221
Bac-10-UVR (CYI0345-10) Water Sampled: 09/08/15 12:50 Received: 09/08/15 17:20
E. Coli <l 1.0 MPN/100 1 CY0e188 0G5 09/09/15 SM9223
Fecal Coliforms 2.0 18 ml N CY06196 0908115 0%11/15 SM 9221
Bac-11-JR (CYI0345-11) Water  Sampled: 09/08/15 11:00 Received: 09/08/15 17:20
E. Coli =1 1.0 MPN/10O 1 CY06188 09/0&/15 09/09/15 SM9223
Fecal Coliforms <1.8 18 m"l. " CY06196 090815 0911715 SM 9221
CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 4 of 4 09/15/15 12:51
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order #; CYID345
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
BT-4a <l.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample resulis reported on a dry weight basis
RPDY Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-20

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 17, 2015 CLS Work Order #: CYI0443
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/10/15 17:00.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



SMUD

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

C ALIFORNIA LABORATORY SERVICES

FPage 1 of 3 0r1W1a 1310
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

@ SMUD

CALIFORNIA LABORATORY SERVICES

Page 2of 3 09/17/1513:10

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring

2855 Telegraph Ave., Suite 400 Praject Number: 500.20 J Task 011000 CLS Work Order #; CYI0443

Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods
Reporing
Analyte Result Limit  Units  Dilution  Barch Prepared Analyzed Method Notes
Bac 15 8SCR (CYI10443-01) Water Sampled: 09/10/15 10:50 Received: 09/10/1517:00
E. Coli 66,3 1.0 mpNa00 1 CY06256 09/10/15 0%11/15 BM9223
Fecal Coliforms 4.5 18 mL L CY06260 09/10/15 0X13/15 SM 9221 HT-1
Bac-13-1HR (CY10443-02) Water  Sampled: 09/10/15 13:00 Received: 09/10/15 17:00
E. Coli 1.0 1O wPN/i00 1 CY06256 09/10/15 0H11/15 SM9223
Fecal Coliforms 2.0 18 “:'L G CY06260 09/10/15 0%/13/15 SM 9221
Bac-14-BCR (CYI10443-03) Water  Sampled: 09/10/15 14:30 Recelved: 09/10/15 17:00
E. Coli 2.0 10 meN/L00 1 CYD6256 09/10/15 091115 SM9223
Fecal Coliforms <].8 18 nT'L " CY06260 091015 09/13/15 aM o
Bac-2-BI (CY10443-04) Water Sampled: 09/10/15 11:05  Received: 09/10/15 17:00
E. Coli 1.0 1.0 mPNi00 1 CYD6256 09/10/15 0%11/15 SM9223
Fecal Coliforms 2.0 18 “:'L " CY06260 09/10/15 0%/13/15 SM 9221 HT-B2
Bac-12-THR (CYT10443-05) Waier  Sampled: 09/10/15 13:15 Received: 09/10/15 17:00
E. Coli <1 10 MPN/100 1 CY06256  09/10/15 0911715 SM9223
Fecal Coliforms <].8 18 mL " CY06260 091015 09/13/15 aM o
Bac-1-BI (CY10443-06) Water Sampled: 09/10/15 10:35 Received: 09/10/15 17:00
E. Coli 2.0 1.0 meNi00 1 CYD6256 09/10/15 O%11/15 SM9223
Feeal Coliforms <1.8 18 MI " CY06260 0910115 091315 M 9221 HT-1
CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/17/15 13:10
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 011000 CLS Work Order & CYI0443
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
HT-B2 The remaining holding time was less than an hour when the sample was received at the laboratory. Therefore, it was analyzed

outside the holding time.

HT-1 The sample was received outside of the EP A recommended holding time.

BT-4a <1.8

BT-4 <1

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
NR Mot Reported

dry Sample results reported on a dry weight basis

EPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-24

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 21, 2015 CLS Work Ornder #: CYIDS60
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/14/15 16:26.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

@ SMUD

Page 2of 3 059/21/1513:11

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring

2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI0560

Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods
Reporing
Analyte Result Limit  Units  Dilution  Barch Prepared Analyzed Method Notes
Bac- 7-UVR (CYI0560-01) Water Sampled: 09/14/15 14:55 Recelved: 09/14/15 16:26
E. Coli 2.0 1.0 mpNa00 1 CY06338 09/14/15 0%15/15 BM9223
Fecal Coliforms 20 1.8 mL L CYD6346 " 0H17/15 sM 9221
Bac-6-GCR (CYI0560-02) Water  Sampled: 09/14/15 14:20 Received: 09/14/15 16:26
E. Coli <l 1.0 MPNA00 1 CY06338 091415 091515 sM9223
Fecal Coliforms 7.8 18 "’:-' o CYD6348 " OH1T1S SM 9221
Bac- 5 GCR (CYI0560-03) Water Sampled: 09/14/15 14:05 Recelved: 09/14/15 16:26
E. Coli <1 1.0 MPN/L00 1 CY06338  9/14/15 09/15/15 SM9223
Fecal Coliforms <1.8 18 mL N CY0634% " 09/17/15 SM 9221
Bac-4-LL {(CY10560-04) Water  Sampled: 09/14/15 13:20 Received: 09/14/15 16:26
E. Coli e | 1.0 mMPNA00 1 CY06338 09/14/15 09/15/15 SM9223
Fecal Coliforms 4.0 18 ‘”:-' " CYD6348 " 01715 SM 9221
Bac-3-LL (CYT0560-05) Water  Sampled: 09/14/15 12:45 Received: 09/14/15 16:26
E. Coli <1 10 MPN/100 1 CY06338  9/14/15 09/15/15 SM9223
Fecal Coliforms 4.5 18 mL " CYD6348 " 091715 M 9221
Bac-8-UVR (CY10560-06) Water  Sampled: 09/14/15 11:30 Received: 09/14/15 16:26
E. Coli L0 1.0 meNi00 1 CYD6338 09/14/15 0%15/15 SM9223
Fecal Coliforms 11 18 MI " CYD6346 " 091715 M 9221
Bac-10-UVR (CYI0560-07) Water  Sampled: 09/14/15 11:00 Received: 09/14/15 16:26
E. Coli <1 1.0 MPN/10O 1 CY06338 09/14/15 09/15/15 SM9223
Fecal Coliforms <1.8 18 ml " CY06346 " 09/17/15 SM 9221
CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/21/1513:11
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order #; CYIDZ60
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
BT-4a <l.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample resulis reported on a dry weight basis
RPDY Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-28

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 23, 2015 CLS Work Order #: CYI0684
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/16715 15:40.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



SMUD

Sacramento Municipal Utility District
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FERC Project No. 2101

C ALIFORNIA LABORATORY SERVICES
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

@ SMUD

Page 2of 3 09/23/15 10:01
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500.20 / Task 0110.00 CLS Work Order #: CYI0684
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Microbiological Parameters by APHA Standard Methods
Reporing
Analyte Result Limit  Units  Dilution  Barch Prepared Analyzed Method Notes
Bac 9-UVR (CYI0654-01) Water Sampled: 09/16/1511:15 Recelved: 09/16/15 15:40
E. Coli <] 1.0 mpNAaoo 1 CY 06404 09/16/15 091715 BM9223
Fecal Coliforms <1.8 13 ml. N CY08400  09/16/15 09/19/15 SM 9211
Bac-11-JR (CY10684-02) Water Sampled: 0%/16/1511:51 Received: 09/16/15 15:40
E. Coli 1.0 1O wPN/i00 1 CY0e404 09/16/15 0H1715 SM9223
Fecal Coliforms 2.0 18 “:'L G CY06400 09/16/15 0%/19/15 SM 9221
Bac-12-THR (CYI06584-03) Water Sampled: 09/16/15 10:19 Recelved: 09/16/15 15:40
E. Coli <1 1.0 MPN/L00 1 CY0EI0d  9/16/15 091715 SM9223
Fecal Coliforms <].8 18 mL " CY 06401 091615 09/19/15 aM o
Bac-13-IHR (CY10654-04) Water  Sampled: 09/16/15 09:50 Received: 09/16/15 15:40
E. Coli 1.0 1.0 mPNi00 1 CYD5404 09/16/15 01718 SM9223
Fecal Coliforms <1.8 18 “'I'L " CY 06401 09/16/15 09/19/15 SM 9221
Bac-14-BCR (CYI0684-05) Water Sampled: 09/16/15 13:25 Received: 09/16/15 15:40
E. Coli 2359 10 MPN/LOO 1 CY06404 09/16/15 091715 SM9223
Fecal Coliforms 130 18 mL " Y6401 09/16/15 09/19/15 M 9221
Bac-15-8CR (CY10684-06) Water Sampled: 09/16/15 13:30  Received: 09/16/15 15:40
E. Coli L0 1.0 meNi00 1 CYD5404 09/16/15 OHLT1S SM9223
Feeal Coliforms <1.8 18 MI " CY 06401 0%/16/15 09/19/15 SM 9221
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/23/15 10:01
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order #: CYI0684
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Delinitions
BT-4a <1.8
BT-4 =1
DET Analyte DETECTED
NI Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-32

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 24, 2015 CLS Work Order #: CYIOT737
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/17/15 1535
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



@ SMUD
Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

C ALIFORNIA LABORATORY SERVICES
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

@ SMUD

09/24/15 10:11

Page 2of 3
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYINT737
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Microbiological Parameters by APHA Standard Methods
Reporting
Analyle Eesult Limit Units  Dilution Batch Prepared Analyzed Method Notes
Bac-1-BI (CYI0737-01) Water Sampled: 09/17/15 09:20 Recelved: 09/17/15 15:35
E. Coli <1 1.0 mpNAaoo 1 CY06446  po/171S 09/18/15 SM9223
mL
Fecal Coliforms <1.8 13 " N CY06442  D9/17/15 09/20/15 SM 9211
Bac-2-BI (CYI0737-02) Water Sampled: 09/17/15 10:20 Received: 09/17/15 15:35
E. Coli 1.0 1.0 mPN00 1 CYO6446 09/17/15 0H1815 SM9223
mL
Fecal Coliforms <1.8 18 “ o CY 06442 09/17/15 0%/20/15 SM 9221
CA DOHS ELAP Accreditation/Registration Number 1233
www.californialab.com 916-638-7301 Fax: 916-638-4510

3249 Fitzgerald Road Rancho Cordova, CA 95742
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/24/15 10:11
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order & CYINT737
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
BT-4a <l.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample resulis reported on a dry weight basis
RPDY Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-36

C ALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 28, 2015 CLS Work Order #: CYIOE75
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/21715 16:48.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

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

Sincerely,

*
Jarnes Liang, PhD.

Labormatory Director

C& DOHS ELAP &cereditationRe gistration rmber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



SMUD

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

C ALIFORNIA LLABORATORY SERVICES
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Sacramento Municipal Utility District ‘/ 7\ M Dq
Upper American River Project S /

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2of 3 09/28/15 14:33
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI0N873
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Result Limit Units  Dilution Ratch Prepared Analyzed Method Motes

Bac-3-LL (CYI0875-01) Water Sampled: 09/21/15 10:40 Recelved: 09/21/15 16:48

E. Coli <1 1.0 mpNAaoo 1 CY06513 09/21/15 09122115 SM9223
mL
Fecal Coliforms <].8 18 i " CY06505 09/21/15 09/28/15 SM 9221

Bac-4-LL {CY10875-02) Water Sampled: 09/21/15 10:55 Received: 09/21/15 16:48

E. Coli <] 1.0 MPNAOOD 1 CY06513 09/21/15 09122115 SM9223
mL
Fecal Coliforms <1.8 18 " W CY06505  09/21/15 09/28/15 SM 9221

Bac-5-GCR (CYI0§75-03) Water  Sampled: 09/21/15 11:30 Recelved: 09/21/15 16:48

E. Coli 1.0 10 mpNaoo 1 CY06513 09/21/15 0922115 SM9223
mL
Fecal Coliforms <1.8 18 " " CY06505  po/21/15 09/28/15 M 9221

Bac-6-GCR (CYI0875-04) Water  Sampled: 09/21/1511:49 Received: 09/21/15 16:48

E. Coli <] 1.0 MPNAOOD 1 CY06513 09/21/15 09122115 SM9223
mL.
Fecal Coliforms <]1.8 18 " " CY06505 09/21/15 09/28/15 aM 9221

Bac-10-UVR (CY10875-05) Water  Sampled: 09/21/1512:25 Received: 09/21/15 16:48

E. Coli <1 1.0 en100 1 CY06513 09/21/15 09/22/15 SM9223
mL
Fecal Coliforms <1.8 18 " . CY06504 09/21/15 09/24/15 M 9221

Bac-8-UVR (CYI0875-06) Water  Sampled: 09/21/15 14:00  Received: 09/21/15 16:48

E. Coli <l 1.0 MPNAaoo 1 CY06513 0%/21/15 09/2215 SM9223
ml.
Fecal Coliforms <].8 18 i n: CY 06504 09/21/15 09/24/15 sM 9221

Bac-7-UVR (CYI0875-07) Water  Sampled: 09/21/15 14:50 Received: 09/21/15 16:48

E. Coli <1 1.0 MPN/A0O 1 CY06513 09/21/15 09122115 SM9223
mlL
Fecal Coliforms 2.0 18 L N CY06504 09/21/15 0%924/15 aM 9221

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/28/15 14:33
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order & CYI0N873
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Delinitions
BT-4a <1.8
BT-4 =1
DET Analyte DETECTED
NI Analyte NOT DETECTED at or above the reporfing limit {or method detection limit when specified)
NR Wot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510

March 2016 E-39
Draft Water Quality
Monitoring Report



Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-40

CALIFORNIA LLABORATORY SERVICES

3249 Fitzgerall Road Rancho Cordova, CAST42

September 29, 2015 CL S Work Order #: CYID?36
COC#:

Ivlaia Singer
Stillwater Scences

2555 Telegraph Ave., Suite 400
B erkeley, CA 94705

Project Name: SMUD In situ and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the labormtory on 09/22/15 17:30.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation/Registration nurber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



@ SMUD

Sacramento M

unicipal Utility District

Upper American River Project
FERC Project No. 2101

C ALIFORNIA L ABORATORY SERVICES

Page 1 0f 3 0929715 10:45
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Sacramento Municipal Utility District ‘/ 7\ M Dq
Upper American River Project S /

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2of 3 09/29/15 10:43
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order #: CYI0936
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods

Reporting
Analyte Fesult Limit Units  Dilution Batch Prepared Analyzed Method Motes

Bac-9-UVR (CYI0936-01) Water  Sampled: 09/22/15 16:00 Recelved: 09/22/15 17:30

E. Coli 2.0 1.0 spNio0o 1 CY06545 0922015 0%/23/15 sM9223
mL
Fecal Coliforms <1.8 13 " L] CY06551  09/22/15 09/25/15 SM 9211

Bac-11-JR {CY10936-02) Water Sampled: 09/22/15 15:30 Received: 09/22/15 17:30

E. Coli 1.0 1O wPN/i00 1 CY06545 09/22/15 092315 SM9223
mL
Fecal Coliforms <1.8 18 o L CY06551 09/22/15 09/25/15 SM 9221

Bac-12-THR (CYI0936-03) Water  Sampled: 09/22/15 14:45 Recelved: 09/22/1517:30

E. Coli <] 10 wpeNrl0o 1 CY06545 09/22/15 09/23/15 BMO223
mL
Fecal Coliforms <].8 18 " " CY06548 09/22/15 09/25/15 aM o

Bac-13-IHR (CY10936-04) Water Sampled: 09/22/15 14:30 Received: 09/22/15 17:30

E. Coli e | 1.0 mMPNA00 1 CY06545 09/22/15 09/23/15 SM9223
mL
Fecal Coliforms 2.0 18 " " CY06548 09/22/15 09/25/15 SM 9221

Bac-1-BI (CYI0936-05) Water  Sampled: 09/22/15 10:00 Received: 09/22/15 17:30

E. Coli L0 1.0 MPN/L0O 1 CY06545 09/22/15 092315 SN5223
mL
Fecal Coliforms 7.8 18 L] Ll CY06548 09/22/15 09/25/15 &M 9221 HT-1

Bac-2-BI (CY10936-06) Water  Sampled: 09/22/15 09:30 Received: 09/22/15 17:30

E. Coli 253 1O wewioo 1 CYD6545 09/22/15 09/23/15 SM9223
mL
Fecal Coliforms T 13 " " CY06548 022115 0N2515 8M 9221 HT-1

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/29/15 10:43
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order #: CYI0936
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Delinitions
HT-1 The sample was received outside of the EPA recommended holding time.
BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)
NR Mot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-44

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

September 30, 2015 CLS Work Order #: CYI1003
COC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the labormtory on 09/253/15 15:10.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



SMUD

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

C ALIFORNIA LABORATORY SERVICES

FPage 1 of 3 015 1255
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

@ SMUD

09/30/15 12:55

Page 2of 3
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI1003
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Microbiological Parameters by APHA Standard Methods
Reporting
Analyle Eesult Limit Units  Dilution Batch Prepared Analyzed Method Notes
Bac- 14-BCR (CYI1003-01) Water Sampled: 09/23/15 10:15 Recelved: 09/23/15 15:10
E. Coli <1.8 1.0 mpNAaoo 1 CY06583 09/23/15 09/24/15 SM9223
mL
Fecal Coliforms 1.8 13 » " CY06591 09/23/15 0X26/15 sM 9221
Bac-15-8CR (CY11003-02) Water Sampled: 09/23/15 11:00 Received: 09/23/15 15:10
E. Coli 6.3 1.0 mPN00 1 CY06583 09/23/15 092415 SM9223
mL
Fecal Coliforms 17 18 L L CY06591 09/23/15 09/26/15 M 9221
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
E-46 March 2016
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@ SMUD
\—7/ Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 09/30/15 12:55
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500.20 J/ Task 0110.00 CLS Work Order #; CYIL1003
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Definitions
BT-4 <1.8
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
MR Mot Beported
dry Sample results reported on a dry weight basis
RPL Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-48

C ALIFORNIA LLABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

October 06, 2015 CLS Work Order #: CYI1269
COoC#:

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyzes for samples received by the labormtory on 09/29/15 17:00.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

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

Sincerely,

*
Jarnes Liang, PhD.

Labormatory Director

C& DOHS ELAP &cereditationRe gistration rmber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



@ SMUD

Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101
FPage 1 of 3 10151241
Stilharater 5 clences Project:  SMUD Insity and Bae-T Monitoring
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2855 Telepraph Ave. Suite 400 g g 5 MERFORE. PR U e
Berkeley, CA 94703 CLS (916} 6387301 = | Iz GLAMAL 1D,
e 3249 Fitzgerald Road ER
|, g =3
Maia Singer maiagstil warcrsei. com g;,:,f'zn Condoia, CA ﬁ 5 E
Toneet Fane ; 'I'f kel n a s FIFLI CORIHTIONS
SMUD In sitw and Bac-T Maonitoring e || M
Tamaled By o == =
O oruer aE| F
Tob Desenpraon ml”
Mo lor scasarod bectenia bevelsin UART 20d OB reachen wr
sine Location LIAREF TURNARDUND  SPECIAL
TIME N IAYS INSTRUCTICNS
! e SAMPLE FIELD CONTAINER
TLATE| |-TIME IDENTIFICATION o, MATRIX s | wes |V ik B e
3los)15] 000 Bve =14 ~Be 2 Siwfatd walkt 61X Fa 5
Azt (5] ZrE@BAC - b —NE. Sl 6 IR 5
| Ben - Staltae mamt o A X
Hzaslaiem Bae—s- 07 Sloee st 61X ! X
fod |5t iap B~ 2 - LL T e 6 1% < 5
1 ¥ B - tb— (L Suslae vater [ M v %
F[S‘FE‘SP Bpr el -—C—-CF- Siglhee walcr & I‘.’L ] ¥ | TVOCETR
i Szl waler [ x Stil breaer Sciences.
Suweloee waler 3 N
Suelwee waler I3 . |
Sieloce waler G % glr\]tac;; Noo 5020 Twk
Siefiee water [ K| U
FUSFRLTEN O TTURSTS BAMPLL RLCTENTI0N TIBE FRESERVATIVES {11 TCL ()~ COLT
~ 2R e LTS
Eﬁumﬂf’s‘l IO (Sigratuged PRINTNAMEDOMPANY DATETIME RECEIVED I {5igratuc} PIINT BAMECIMPANY
E el @0 | Beleids o afzas]
[ ShilfRadec Seionces, | Snoomt .
(] RECEIVED AT LAR BY: 5” ,&‘ { [ varemme; {P‘.ff ‘> .1:; M /70| CoRnmTORSCOMMERTE /LYY
SINPLD BY: Oevspex - O wves 0 omiew ALR BILL#

3249 Fitzgerald Road Rancho Cordova, CA 95742

March 2016
Draft Water Quality
Monitoring Report

CA DOHS ELAP AccreditationRegistration Muraber 1233

www.californialah.com

916-638-7301

Fax: 916-638-4510

E-49



Sacramento Municipal Utility District ‘/ 7\ M Dq
Upper American River Project S /

FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 2of 3 10/06/15 12:41

Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring

2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order #: CYI1269

Berkeley, CA 94705 Projed Manager: Muia Singer COC#:

Microbiological Parameters by APHA Standard Methods
Reporting

Analyte Result Limit Units  Dilution Ratch Prepared Analyzed Method Motes
Bac-14-BCR (CYI11269-01) Water Sampled: 09/29/15 15:30 Recelved: 092915 17:00
E. Coli <] 1.0 mpNAaoo 1 CY06T4% 09/29/15 09/30/15 BM9223
Fecal Coliforms <].8 18 m"L L] CY06753 09/29/15 10/02/15 sM 9221
Bac-10-UVR (CYI1269-02) Water Sampled: 09/29/15 14:05 Received: 09/29/15 17:00
E. Coli 1.0 1.0 MPN/ADD 1 CY06748 09/28/15 0973015 SM9223
Fecal Coliforms 17 18 “:'L N CYD6TS 09/26/15 100215 SM 9221
Bac-7-UVR (CYI1269-03) Water Sampled: 09/29/15 12:10 Recelved: 09/29/15 17:00
E. Coli 2.0 1.0 ampNi00 1 CY06748 09/29/15 D930/15 aM9223
Fecal Coliforms 2.0 18 “:'L " CY06T5 09/29/15 10/02/15 8M 9221
Bac- 5 GCR (CYI1269-04) Water  Sampled: 09/29/1509:15 Received: 09/29/15 17:00
E. Coli <1 1.0 MPNAOD 1 CYO0RTA8  09/28/15 09/30/15 SM9223
Fecal Coliforms <]1.8 18 m"L " CY06753 09/29/15 10/02/15 aM 9221 HT-1
Bac-3-LL(CYI1269-05) Water Sampled: 09/29/15 10:14 Recelved: 09/29/1517:00
E. Coli <1 1.0 en100 1 CY06T48 09/29/15 09130/15 SM9223
Fecal Coliforms <1.8 18 u:'L i CY06753 09/29/15 10/02/15 SM 9221 HT-1
Bac-4-LL (CYT1269-06) Water  Sampled: 09/29/15 10:45 Received: 092915 17:00
E. Coli 1.0 1.0 mpNaoD 1 CY06748 09/29/15 093015 SM9223
Fecal Coliforms 2.0 18 m} I " CY06753 09/29/15 10/02/15 SM 9221 HT-1
Bac-6-GCR (CYT1269-07) Water  Sampled: 092915 09:35 Received: 092915 17:00
E. Coli 1.0 1.0 wEN/A00 1 CY06748 09/29/15 0973015 SM9223
Fecal Coliforms <1.8 18 “:'] I N CY06753 09/29/15 100215 SM 9221 HT-1

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301
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@ SMUD

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

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 10/06/15 12:41
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order #; CYI1269
Berkeley, CA 94705 Projed Manager: Muia Singer COC#:
Notes and Delinitions
HT-1 The sample was received outside of the EPA recommended holding time.
BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
NE Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project

FERC Project No. 2101

E-52

C ALIFORNIA L ABORATORY SERVICES

3249 Fitzgerald Road Rancho Cordova, CA 95742

October 07, 2015 CLS Work Order #: CYI1317
COC #: 164883

Ivlaia Singer
Stillwater Scences

2855 Telegmaph Awe., Suite400
Berkeley, CA 94705

Project Name: SMUD In sita and Bac-T
Monitoring

Enclosed are the results of analyses for samples received by the labormtory on 09/30/15 16:25.
Samples were analyzed pursuant to client request utilizing FPA or other ELAP approved
methodologies. [ certify that the results are in compliance both techrically and for completeness.

Aralytical results are attached to this letter. Please call if we can prowvide additional assistance.

Sincerely,

*
J ’:_:
James Liang, Ph.D.
Laboratory Director

C& DOHS ELAP Accreditation'Fe gistration mumber 1233

@ SMUD

March 2016
Draft Water Quality
Monitoring Report



@ SMUD

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

C ALIFORNIA LABORATORY SERVICES

FPage 1 of 3 100151419
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Sacramento Municipal Utility District

Upper American River Project
FERC Project No. 2101

CALIFORNIA

LLABORATORY SERVICES

@ SMUD

Page 2of 3 10/07/15 14:19
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Project Number: 500,20/ Task 0110.00 CLS Work Order & CYI1317
Berkeley, CA 94705 Projed Manager: Muia Singer COC #: 164883
Microbiological Parameters by APHA Standard Methods
Reporing
Analyte Result Limit  Units  Dilution  Barch Prepared Analyzed Method Notes
Bac- 1-BI{CYI1317-01) Water Sampled: 09/30/15 09:23 Received: 09/30/15 16:25
E. Coli L0 1.0 mpNa00 1 CY06782 09/30/15 10/01/15 BM9223
Fecal Coliforms 2.0 13 mL " CYD6TE6 09/30/15 10/03/15 SM 9221 HT-1
Bac-2-BI (CY11317-02) Water Sampled: 09/30/15 09:10 Received: 09/30/15 16:25
E. Coli 2.0 1O wPN/i00 1 CY06TE2 09/30/15 1001715 SM9223
Fecal Coliforms <1.8 18 “'I'L G CY06786  09/30/15 10/03/15 SM 9221 HT-1
Bac-9-UVR (CYI1317-03) Water Sampled: 09/30/15 13:40 Recelved: 09/30/15 16:25
E. Coli 1.0 1.0 aeNvLo0 1 CYDETE? 09/30/15 1001715 SMO223
Fecal Coliforms <].8 18 nT'L " CY0678S 09/30/15 100315 aM o
Bac-11-JR (CY11317-04) Water Sampled: 09/30/15 12:30 Received: 09/30/15 16:25
E. Coli 52 1.0 mPNi00 1 CYD6TEZ 09/30/15 10/01715 SM9223
Fecal Coliforms 6.5 18 “:'L " CYD6T85 09/30/15 10:03/15 SM 9221
Bac-13-THR (CYT1317-05) Waier  Sampled: 09/30/15 14:09 Received: 09/30/15 16:25
E. Coli 1.0 1.0 MPN/I00 1 CY06782 09/30/15 10/01/15 SM9223
Fecal Coliforms <].8 18 nT'L " CY06TEE 09/30/15 1003715 aM o
Bac-12-1HR (CY11317-06) Water  Sampled: 09/30/15 14:27 Received: 09/30/15 16:25
E. Coli <l 1.0 nMPNA00 1 CYO6782 09/30/15 10/01/15 SM9223
Feeal Coliforms <1.8 18 m"l. " CY06TES  09/30/15 100315 SM 9221
Bac-8-UVR (CYT1317-07) Water  Sampled: 09/30/15 13:45 Received: 09/30/15 16:25
E. Coli 2.0 1.0 MPN/I00 1 CY06782 09/30/15 10/01/15 SM9223
Fecal Coliforms 4.5 18 MT " CYO6TES 0930115 10403115 M 9221
CA DOHS ELAP Accreditation/Registration Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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Sacramento Municipal Utility District
Upper American River Project
FERC Project No. 2101

CALIFORNIA LABORATORY SERVICES

Page 3 of 3 10/07/15 14:19
Stillwater Sciences Project:  SMUD In situ and Bac-T Monitoring
2855 Telegraph Ave., Suite 400 Praject Number: 500,20/ Task 0110.00 CLS Work Order & CYI1317
Berkeley, CA 94705 Projed Manager: Muia Singer COC #: 164883
Notes and Delinitions
HT-1 The sample was received outside of the EPA recommended holding time.
BT-4a <1.8
BT-4 <1
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit {or method detection limit when specified)
NR Mot Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com 916-638-7301 Fax: 916-638-4510
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State Water Resources Control Board

AUG 2 1 208

Mr. Darold Perry

Supervisor, Hydro License Implementation
Sacramento Municipal Utility District

P.O. Box 1500

Pollock Pines, CA 95726-1500

Dear Mr. Perry:

APPROVAL OF MONITORING LOCATIONS UNDER ALTERNATIVE MONITORING
SCHEDULE AND UPDATED SAMPLING METHODS FOR WATER QUALITY MONITORING
PLAN; UPPER AMERICAN RIVER HYDROELECTRIC PROJECT, FEDERAL ENERGY
REGULATORY COMMISSION PROJECT NO. 2101; EL DORADO AND SACRAMENTO
COUNTIES

On August 7, 2015, the Sacramento Municipal Utility District (SMUD) submitted an email to the
State Water Resources Control Board (State Water Board), Deputy Director of Water Rights
(Deputy Director) requesting approval of proposed bacterial monitoring locations for the Upper
American River Hydroelectric Project (UARP). On August 14, 2015, SMUD submitted an email
to the Deputy Director requesting approval to update the fecal coliform and E. coli sampling
methods. Each of these requests is discussed in more detail below.

Bacterial Monitoring Locations

Per Condition 8.J. of the State Water Board water quality certification (certification) for the
UARP, SMUD is required to consult with specified agencies' to determine proposed monitoring
locations for each sampling year. The proposed monitoring locations must be submitted to the
Deputy Director for review and approval no later than May 31. The required consultation and
submission deadline was missed and SMUD was unable to obtain a contractor in time for the
Independence Day holiday sampling outlined in the Water Quality Monitoring Plan (WQ Plan)
approved by the Deputy Director on March 24, 2015. On July 15, 2015, the Deputy Director
approved an alternative sampling schedule that combined the previously scheduled
Independence Day monitoring with the proposed Labor Day monitoring. On August 7, 2015,
SMUD provided the specified agencies with the proposed bacterial monitoring locations and
requested comments regarding their adequacy. No comments were received by SMUD staff
from the specified agencies. However, on August 12, 2015, State Water Board staff received
an email from the United States Forest Service staff-stating staff had no concerns with the
proposed locations.

| " Specified agencies include the State Water Board, United States Forest Service, California Department of Fish and
Wildlife, United States Fish and Wildlife Service, and Central Valley Regional Water Quality Control Board.

FeLicia Marcus, chair | THOMAS HOWARD, EXECUTIVE DIRECTOR

1001 | Street, Sacramento, CA 95814 | Maiting Address: P.O. Box 100, Sacramento, Ca 95812-0100 | www.waterboards.ca.gov
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Mr. Darold Perry -2-

State Water Board staff reviewed the proposed monitoring locations and finds that they meet
the requirements of certification Condition 8.J. and the alternative sampling schedule approved
by the Deputy Director on July 15, 2015. State Water Board staff finds that the locations
proposed by SMUD are acceptable locations to conduct bacterial sampling.

Update Fecal Coliform and E. coli Sampling Methods and Other WQ Plan Revisions

The UARP WQ Plan outlines the methods that will be used to sample and detect bacteria. On
August 4, 2015, SMUD informed State Water Board staff that the fecal coliform and E. coli
sampling method outlined in the WQ Plan incorrectly listed the total coliform method. In order to
correct this mistake, SMUD proposed to replace United States Environmental Protection
Agency (USEPA) method SM 9222B (sampling method for detectien-of-total coliform) with
USEPA methods SM 9221E (detestion-sampling method for ef-fecal coliform) and SM 9223B
(sampling method for E. coli). State Water Board staff consulted with stafffrom-the-Office of
Information Management and Analysis staff at the State Water Board and staff-frem-the-Surface
Water Ambient Monitoring Program (SWAMP) staff at the Central Valley Regional Water Quality
Control Board. The proposed alternate methods (SM 9221E and SM 9223B) are acceptable
USEPA approved methods for the detection of fecal coliform and E. coli. During consultation
with SWAMP staff, it was determined that the 24-hour maximum hold time for bacterial samples
outlined in the WQ Plan is incorrect and should be changed to an eight-hour maximum hold
time. State Water Board staff submitted an email to SMUD on August 10, 2015, thatstated-that
stating the proposed alternate sampling methods were acceptable. SMUD staff was notified
that as a condition of approval, the WQ Plan must be modified to reflect the changes described
in this letter and a copy of the modified WQ Plan needed to be submitted to the State Water
Board prior to the upcoming Labor Day holiday sampling period. State Water Board staff has
reviewed the modified WQ Plan submitted by SMUD on August 14, 2015, and finds it is
acceptable.

| hereby approve the proposed bacterial monitoring locations and the modified WQ Plan (dated
August 14, 2015), including updates to the fecal coliform and E. coli sampling method and the
maximum hold time for bacterial samples. If bacterial testing results indicate an exceedance of
the water quality objective for bacteria outlined in the Water Quality Control Plan for the
Sacramento River and San Joaquin River Basins, Central Valley Regional Water Quality Control
Board and State Water Board staffs shall be notified as soon as possible and no later than 48
hours following receipt of testing results that indicate an exceedance.

If you have questions regarding this letter, please contact Mr. Michael Maher, UARP Manager,
by phone at: (916) 341-5408 or by email at: Michael. Maher@waterboards.ca.gov. Written
correspondence should be directed to:

State Water Resources Control Board
Division of Water Rights

Water Quality Certification Program
Attention: Michael Maher

P.O. Box 2000

Sacramento, CA 95812-2000

Sincerely,

1 /
! 7

Barbara Evoy, Deputy Director
Division of Water Rights

cc: Please see next page.
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cc.

Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20426

Ms. Anna Ewing

California Department of Fish and Wildlife
North Central Region

1701 Nimbus Road, Suite A

Rancho Cordova, CA 95670

Mr. Adam Laputz

Central Valley Regional Water Quality
Control Board

11020 Sun Center Drive, Suite 200
Rancho Cordova, CA 95670

AUG 21 208

Ms. Beth Livingston

United States Forest Service
100 Forni Road

Placerville, CA 95667

Ms. Alison Willy

U.S. Fish and Wildlife Service
Bay Delta Fish and Wildlife Office
650 Capitol Mall, Room 8-300
Sacramento, CA 95814



Powering forward. Together.

@ SMUD’

August 07, 2015
DPG 15-216

Barbara Evoy, Deputy Director
Division of Water Rights

State Water Resources Control Board
1001 | Street, 14™ Floor

Sacramento, CA 95814

SUBJECT: Notification of 2015 Bacterial Monitoring Locations for the Upper American
River Hydroelectric Project, FERC Project No. 2101

Dear Ms. Evoy:

Condition 8.J, Water Quality Monitoring Plan (Plan), of the State Water Resources Control
Board (SWRCB) Section 401 Water Quality Certification for the Upper American River
Project (UARP), located in Appendix A of the Federal Energy Regulatory Commission’s
(Commission) Order Issuing New License for the UARP, dated July 23, 2014, requires the
Sacramento Municipal Utility District (SMUD) to provide the Deputy Director with the
proposed annual bacterial sampling locations for review and approval by May 31 of each
year. Given the Commission’s May 23, 2015 filing deadline for the Plan and the resultant
lack of Commission approval, SMUD was not able to begin monitoring, let alone propose
any monitoring locations, by the May 31 date.

On July 9, 2015 the Commission approved SMUD’s Plan. On July 15, 2015, the SWRCB
issued SMUD a letter (enclosed) providing an alternative monitoring and consultation
schedule for 2015, extending the consultation date to August 7, 2015 for Deputy Director
approval of the 2015 monitoring locations. Below are the proposed 2015 locations for
bacterial monitoring in the UARP under SMUD'’s approved Plan.

e Union Valley Reservoir (4 annually rotating stations)
0 At Fashoda Beach
o0 Near Camino Cove Campground
o0 Near Yellowjacket Campground
o Near Wench Creek Campground
e Buck Island Reservoir
0 On northshore, near dam and OHV camping
0 On southshore, near Rubicon Hiking Trail
e Loon Lake Reservoir
0 West of main dam, near Red Fir Campground
0 West of Loon Lake Campground, near boat launch
e Gerle Creek Reservoir
0 Near Gerle Creek Campground
0 Near Angel Creek picnic area

SMUD Hydro Operations and Maintenance | P.O. Box 1500 | Pollock Pines, CA 95726-1500 | 1.530.644.2013 | smud.org



e [ce House Reservoir
o Northshore near private campground access
o East of boat launch and picnic area
e Other UARP Locations
o Junction Reservoir, near boat launch
o Brush Creek Reservoir, near boat launch
o Slab Creek Reservoir, near boat launch

If you have any questions, please contact me at (530) 647-5010 or
Darold.Perry@smud.org.

Sincere!g/: P
/Darold Perry, Sufn;évisor
Hydro License Implementation

DP/ap
Enclosures:

SWRCB Letter for Alternative Monitoring and Consultation Schedule for Water Quality
Monitoring Plan; FERC Project No. 2101

Electronic Cc:

Michael Maher

Environmental Scientist

State Water Resources Control Board
1001 | Street

Sacramento, CA 95814
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State Water Resources Control Board

JUL 15201

Mr. Darold Perry

Supervisor, Hydro License Implementation
Sacramento Municipal Ultility District

P.O. Box 1500

Pollock Pines, CA 95726-1500

Dear Mr. Perry:

ALTERNATIVE MONITORING AND CONSULTATION SCHEDULE FOR WATER QUALITY
MONITORING PLAN; UPPER AMERICAN RIVER HYDROELECTRIC PROJECT, FEDERAL
ENERGY REGULATORY COMMISSION PROJECT NO. 2101; EL DORADO AND
SACRAMENTO COUNTIES

Thank you for contacting State Water Resources Control Board (State Water Board) staff
regarding the need to modify the 2015 bacterial monitoring and consultation schedule for the
Upper American River Hydroelectric Project (Project). | understand that on June 24, 2015, you
notified State Water Board staff that the May 31 deadline for consultation (per Condition 8.J of
the Project water quality certification) was missed and the scheduled Independence Day
monitoring events were no longer possible because the Sacramento Municipal Utility District
(SMUD) was unable to obtain a contractor in time to complete this monitoring. Condition 8.J. of
the Project water quality certification (certification) requires development of a Water Quality
Monitoring Plan (WQ Plan) and submission of a list of proposed bacterial sampling locations
developed in consultation with the agencies’ by May 31 of each designated sampling year.
Condition 8.J of the Project certification also requires bacterial monitoring to be performed
during the 30-day period that spans either the Independence Day holiday or the Labor Day
holiday.

In the WQ Plan developed by SMUD and approved by the Deputy Director of Water Rights
(Deputy Director) on March 24, 2015, SMUD proposed bacterial monitoring of the middle
elevation portion of the Project during the Independence Day holiday and monitoring of the
upper elevation portion of the Project during the Labor Day holiday. To enable the full annual
complement of bacterial monitoring required in the certification and the WQ Plan, the bacterial
monitoring proposed for the Independence Day period should be performed concurrently with
the bacterial monitoring proposed for the Labor Day period. In addition, SMUD shall provide the
Deputy Director with the proposed bacterial sampling locations for review and approval no later
than August 7, 2015. The regular schedule for bacterial monitoring over both the Independence
Day and Labor Day holidays, as outlined in the WQ Plan, shall resume in 2016 and continue
throughout the term of the license and any extensions, unless otherwise approved by the
Deputy Director.

! Agencies refer to the United States Forest Service, California Department of Fish and Wildlife, State Water Board,
United States Fish and Wildlife Service, and the Central Vailey Regional Water, Quality Control Board.

Feuicia Marcus, cHair | THOMAS HOWARD, EXECUTIVE DIRECTOR

1001 1 Strest, Sacramento, CA 95814 | Malling Address: P,O. Box 100, Sacramento, Ca 95812-0100 | www,waterboards.ca.gov
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If you have questions regarding this letter, please contact Mr. Michael Maher, UARP Manager,
by phone at: (916) 341 5408 or by email at: michael.maher@waterboards.ca.gov. Written
correspondence should be directed to:

State Water Resources Control Board
Division of Water Rights

Water Quality Certification Program
Attention: Michael Maher

P.O. Box 2000

Sacramento, CA 95812-2000

Sincerely, LV/

Barbara Evoy, Deputy Director
Division of Water Rights

cC.

Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20426

Ms. Anna Ewing

California Department of Fish and Wildlife
North Central Region

1701 Nimbus Road, Suite A

Rancho Cordova, CA 95670

Mr. Adam Laputz

Central Valley

Water Regional Quality Control Board
11020 Sun Center Drive, Suite 200
Rancho Cordova, CA 95670

Ms. Deborah Giglio

U.S. Fish and Wildlife Service
2800 Cottage Way, W-2605
Sacramento, CA 95825

Ms. Beth Livingston

United States Forest Service
100 Forni Road

Placerville, CA 95667



Comments:
(2016 Annual Report -Monitoring Program)

Page | Par. |Review Comment Agency Response
-Not included. SMUD does not have a
requirement to hold or report on any meetings
regarding the Monitoring Program outside of the
Annual Review of Ecological Conditions, which

The report should be expanded to include the following: Zgi a Sef;ratf. reporting requirement in Aricle

- A summary of meetings and site visits that occurred during the year (including discussion of major topics and (8) of the License.

objectives). -Not included. A summary of findings for each

- A summary of the findings for each monitoring element (introduction, methods, results, and conclusions). monlton_ng element in addition to those in the

. . : . . . Appendix would be redundant and add
N/A This should be more concise than the full reports provided in an appendix or reference section. USFS . )
unnecessarily to the volume of this Report.

- A summary of hydrology and water year type to provide context for the monitoring efforts. _Included the water year type for context.

- A summary of any proposed changes in project operations. “There were no proposed changes to operation of
the Project in 2015, though if there were, those
would be reported as described in Articles
401(b)(c)(d) of the License.

The status summary for each item should directly state whether or not any monitoring was conducted in 2015

and clearly indicate whether or not each report will be submitted for agency review at a future date.

Ex: Riparian Vegetation Monitoring-

Plan is still in development. Required to be filed with the Commission by November 23, 2016. No monitoring Additional language was added to identify general

was conducted in 2015. A final report will be submitted for review at a future date. activiteis conducted in 2015 under the respective

2-4 USFS | approved Plans. Any additional information noted

If any monitoring was conducted, details discussing field visits, monitoring efforts, discussions/changes in in the comment will be included in the final Report

protocol, findings, and preliminary analysis/trends, etc. should be included (even if the monitoring is ongoing). for each respective Plan.

There should be additional discussion provided for Gerle Creek SSIMP, Water Quality, Bacteria Monitoring,

Robbs Peak Powerhouse Entrainment, Heritage Resources, and Large Woody Debris, and possibly any others

that were approved in 2015 or prior and had implementation in 2015.

Table 1. Monitoring Program Frequency First Five Year — This table indicates that Geomorphology Monitoring

5 (Sensitive Site Investigation and Mitigation Plan Development) was conducted in 2015. Details on the USFS |See comment above.

monitoring that occurred should be provided or an explanation provided as to why the monitoring did not occur.

Page 1 of 2




Comments:
(2016 Annual Report -Monitoring Program)

Page | Par. [Review Comment Agency Response
N/A
(Appe Will the draft Water Quality Monitoring Report be finalized in the Final Monitoring Program Annual Report? USFS |Yes.
ndix 1)
The Settlement Agreement was added but there is
no corresponding FPA 4(e) Condition. As
mentioned, Condition 31 was submitted by the
1&2 The Introduction and Background section should also mention the USFS recommended condition, Settlement USFS as a recommendation pursuan_t tq Sgc_tlon
(Appe Agreement article, and developed UARP Water Quality Monitoring Plan USFS |10(a) of the FPA, acknowledging the jurisdiction of
ndix 1) g ’ P y g ' the SWRCB for this resource. As such, it was
removed from Appendix B of the License, and is
not cited in the document located in Appendix A of
this Report.
The lack of in-situ monitoring during winter is now
Recommend adding to the second sentence that winter (Jan-Feb) in-situ monitoring at riverine sites was also mentioned. "Middle elevation” sites are those that
4 . o o . L2 : would normally be sampled around Independence
not conducted and clarifying which "middle elevation" sites are being referred to in this sentence. What is ) .
(Appe 1 o e L : . USFS |Day; these were sampled around labor day this
. significant about "middle elevation" sites? Please provide a copy of the SWRCB July 2015 letter referred to in : : .
ndix 1) this paraaraph year. A copy of the letter is now contained in the
paragraph. Appendix F of the Water Quality Monitoring Report
attached as Appendix A to this Report.
All three were mentioned in Table 4-4. Agency
consultation occurred via e-mail on August 7, 2015
8 The UARP Water Quality Monitoring Plan calls for the addition of "three other selected stations"” (pg. 12) for as part of the site P ropogal to the Deputy Director,
Table . ) \ o . . ) SWRCB. As mentioned in the SWRCB approval of
(Appe bacterial sampling, but only two "[o]ther UARP locations" are mentioned in Table 4-4. Please clarify why a USFS . )
. 4-4 L . . . . . these sites, the only response received was from
ndix 1) third site was not monitored and discuss agency consultation relevant to the selection of these sites.

the USFS stating it had no concerns with the
proposed locations (see Appendix F of 2015
Water Quality Monitoring Report).

Page 2 of 2
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